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CHON TAO DONG TRONG DG63 THEO HUONG
NANG CAO NANG SUAT TRUNG QUA 4 THE HE
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Trian Ngoc Tiéin?, Vii Quoc Diing?, Lé Vin Hung?, Mai Thi Hwong*, Trdn Thi Ha* va Dang Thi Phuwong Thado!

Ngay nhan ban thao bai bao: 30/11/2025 - Ngay nhan bai phan bién: 19/12/2025
Ngay bai bdo duoc chap nhan dang: 29/12/2025
TOM TAT

Nghién cttu dweoc trién khai tai Trung tim nghién cttu gia cam  Thuy Phuong giai doan 2021-2025
nham chon tao dong ga hudng tritng DG63 béng phuong phap lai cap tién tao gitra ga Dominant D629
va ga GT3. Qua 4 thé& hé chon loc (THCL) dinh hudng tinh trang nang sudt tring 38 tuan tu01
(NST38TT). THXP duoc chon loc theo gia tri kiéu hinh, TH1, TH2 va TH3 chon loc theo gia tri glong
(GTG). Két qua da chon tao dwoc dong ga huong tréng DG63 lac 0INT mau 16ng trang dong nhat,
chan va mo Vang va ltuc 19TT ga trong €6 mao co do twoi, trén lung phu mot 16p 16ng mau trang bong
muot; ga mai ¢6 16ng mau trang déng nhat, than hinh thon gon, dang nhanh nhen, mao co. Ga tréng
va ga mai ¢6 chdn va mo mau vang nhat. Da cai tién duoc tinh trang NST, tién bd di truyén dat 2,32
qua/TH. Hé s6 di truyén tinh trang NST38TT dén TH3 la 0,22. NST/68TT dén TH3 dat 265,32 qua (ting
5,32 qua so v6éi THXP), TTTA/10 tring la 1,70kg. Céc chi tiéu vé ty 1é nudi sdng (TLNS), khéi luong
(KL) co thé, TTTA, va mét s6 chi tiéu dp no déu on dinh qua cac THCL.

Tw khoa: Chon tgo, ga huwong trieng, ning sudt trieng.
ABSTRACT

Selection male line DG63 for improving egg production through 3 generations

This study was conducted at the Thuy Phuong Poultry Research Center during the period 2021-
2025 with the objective of developing the DG63 egg-type chicken line using a progressive crossing
method between Dominant D629 cocks and GT3 hens. Over 4 generations (G) of selection, egg
production (EP) at 38 weeks of age was used as the primary selection criterion. The base generation
(G0) and generation 1 (G1) were selected based on phenotypic values, while generations 2 (G2) and 3
(G3) were selected based on estimated breeding values (EBV). The results showed that the DG63 egg-
type chicken line was successfully developed. Day-old chicks exhibited uniform white plumage with
yellow shanks and beaks, at 19 weeks of age, cocks had bright red single combs and glossy white
plumage covering the back, while hens showed a slim body conformation, and single combs. Both
males and females had yellow shanks and beaks. Egg production traits were improved, with a genetic
gain of 2.32 eggs per generation. The heritability of egg production at 38 weeks of age 0.22 in G3. Egg
production up to 68 weeks of age in G3 reached 265.32 eggs per hen, representing an increase of 5.32
eggs compared to the base generation. Feed consumption per 10 eggs was 1.70kg. Survival rate, body
weight, feed efficiency, and several hatchability traits remained stable across the selected generations.

Keywords: Breeding, layers, egg production.

1. DAT VAN BE

Trong bdi canh thuc hién Chién lwoc
phat trién chan nudi giai doan (GD) 2021-
2030, tam nhin dén nam 2045, chan nudi gia

1Trung tdm Khao nghiém, kiém nghiém va Kiém dinh chin
nudi Trung wong I

2Vién Chan nudi

3Hiép hoi Gia cam Viét Nam

*Trung tam nghién cttu gia cAm Thuy Phuong

*Téc gia lién hé: Nguyén Minh Quang, Trung tim Khao
nghiém, kiém nghiém va Kiém dinh chan nuéi Trung uong I.
DT: 0962080889; Email: minhquangnguyen8889@gmail.com.

cam Viét Nam duoc xac dinh 1a mot trong
nhitng linh vuc trong diém, c6 vai trd quan
trong trong bao dam an ninh thyc pham,
nang cao gia tri gia tang va nang lwc canh
tranh ctia san phdm chan nudi. Chién luoc
nhan manh véu cau phat trién chan nudi theo
hwdng cong nghiép, hién dai, bén ving,
trong dé chon tao va phét trién gidng gia cAm
nang suat cao, chat lwong tot, thich nghi vdi
diéu kién sinh thai trong nwdc la nhiém vu
then chot, mang tinh nén tang cho sy phat
trién 1au dai. Thuc tién san xuat cho thay,
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mac du chdn nudi ga tring caa Viét Nam da
c6 nhimg budc phat trién dang k€& song
gidng chuyén tring chat luong cao van con
phu thudc vao nhap khauy, lam gia ting chi
phi san xuit va tiém 4an rai ro vé an ninh
gidng. Do dé, viéc nghién cttu chon tao cac
dong ga hudng tring cd ndng suit tring
(NST) cao, 6n dinh, phu hop véi diéu kién
chin nudi, déng thoi cha dong vé ngudn
giong, 1a yéu cau cap thiét trong GD hién nay.

Ga GT3 1a san phdm ctia du 4n san xuat
thtr nghiém cap qudc gia “Hoan thién quy trinh
cong nghé chin nudi ga chuyén trieng GT tai mot s
tinh phia Bic”, thuc hién trong GD 2020-2023.
Ga ¢6 mau 1ong tring, vo tring mau tring
hong, NST dat 246,84 qua/mai/68TT, khoi
lwong trimg (KLT) 55,72¢, chat luong trimg
thom ngon véi ty 1é long d6 cao dat 30,15%
(Nguyén Trong Thién va ctv, 2022), khing dinh
tiém nang cua dong ga nay trong san xuét.

Bén canh d9, trong khudén kho hop tac
song phuong voi Cong hoa Séc, Trung tam
nghién ctru gia cAm Thuy Phuong da nhap nodi
dong thuan ga Dominant CZ D629-mdt dong
ga tring cd dic diém di truyén 6n dinh. Két
qua theo doi qua 4 TH cho thdy ga D629 cé
mau 16ng trdng tuyén, vo trimg mau tring,
NST dat 263,87 qua/mai/68TT, KLT dat 60,08
(Pham Thuy Linh, 2021). Nhitng ddc diém nay
cho thay D629 1a nguon vat liéu di truyén quy,
o gia tri trong cong tac lai tao giong.

Xuat phat tir yéu ciu thuc tién san xuit
va dinh hudéng phat trién gidng gia cam
trong nudc, nghién ctu nay nham chon tao
dong ga hudng tring DG63 trén co so td hop
di truyén gitra hai dong ga tring GT3 va
D629, hudng tdi muc tiéu tao ra dong ga cd
NST cao, chat luong tring tot, kha ndng sinh
san On dinh va phu hop vdi diéu kién chin
nudi cac vung sinh thai tai Viét Nam, gbép
phan chu dong ngudn gidng va dap trng yvéu
cau phat trién bén vitng chan nudi gia cam.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

Ga Dominant D629; ga GT3; ga Fi(DG63);
ga DG63 thé hé xuat phat (THXP), TH1, TH2

va TH3 tai Trung tdm nghién cttu gia cam
Thuy Phuong, tir ndm 2021 dén 2025.
2.2. Phwong phap
2.2.1. Cac buéc tao dong
Lai trong D629 véi mai GT3 tao Fi(DG63).
Ga lai F1(DG63) tu giao lam THXP.

Phan tich di truyén cac tinh trang qua cac
TH, chon loc dinh hudng theo NST: & THXP
chon loc theo gia tri kiéu hinh; TH1, TH2 va
TH3 chon loc theo gid tri giong (GTG).

2.2.2. Phuong phdp thu thip so'liéu cd thé

Ga duoc danh s6 lac 01 ngay tudi (NT)
ting ca thé; GD sinh san ghép vao cac gia
dinh trong hé thong chudng 16ng ca thé.
Tring giong duoc danh dau dé dp no theo
tirng ga mai, gia dinh va dong, sit dung hé
thong khay no ca thé. Biéu mau ghi chép s&
liéu d€ xay dung hé pha va tinh todn gom: s&
ca thé, sd cha, s6 me, ngay nd, TH, gidi tinh
va NST38TT.

2.2.3. Phuong phdp chon loc

Chon ngoai hinh: Chon mau séc long tai
cac thoi diém OINT va 19TT béang phuong
phdp quan sat mat thuong: ltic 0INT, chon
mau trang, chan mé vang; lac 19TT, chon ga
trdng va ga maéi 1ong mau trang, mao don,
mo va chan mau vang.

Chon lic OINT: Ga Itc 0INT, chon (500
con trong + 1.500 con mai)/TH

Chon két thiic 9TT: T THXP dén TH3:
chon KL ga trong trong khoang Meant1.50
va ga mai trong khoang Mean+20, twong ting
TLC ga trong 50-53% va ga mai 70-72% dam
bao du s6 luwong theo yéu cau ctia nghién cttu
ting TH: s& luong ga trong git lai (251-255
con)/TH va ga mai gitt lai (1.020-1.025
con)/TH.

Chon két thic 19TT: t THXP dén TH2
loai bo nhitng ca thé khong du tiéu chuan
giong, TLC ga trong 40-44% va ga mai 80-
83%, tuong tng s luong ga trong gitt lai
(100-105 con)/TH; ga mai gitt lai (800-810
con)/TH.

Chon lpc NST38TT: THXP chon theo gia
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tri kiéu hinh, chon nhitng ca thé NST ttr cao
xudng thdp, nhung phai > Mean; TH1, TH2
va TH3 chon theo GTG tlr cao xudng thap du
s0 luong theo yéu cau cta ting TH. Chon git
lai 250 con mai/TH, d€ lay tring nhan dan
cho TH sau.
2.2.4. Ché' 39 chdm séc nudi duéng

Cham séc nudi dwong: Ga DG63 dwoc
nudi theo quy trinh chdn nudi ga huodng
tring cta Trung tdm nghién ctru gia cam
Thuy Phuong.

Bang 1. Gia tri dinh dudng theo tudi (TT)

Chi tiéu 1-4 5-9 10-1617-1920-38 39-68

ME, kcal/kgTA 3.000 2.900 2.750 2.800 2.700 2.750

CP, % 21,00 20,00 15,50 17,50 18,00 17,00
Can xi, % 1,0 1,0 1,0 25 390 410
Phospho, % 060 044 038 0,44 042 0.40
Methionin, % 0,75 0,42 0,35 040 044 0,42
Lyzin, % 1,00 1,00 0,75 0,80 0,87 0,84

2.2.5. Xdc dinh cdc chi tiéu theo déi

Ty 1é nuoi song (TLNS), khéi luong ga
(KL), tudi dé (TD) va khoi luong tring (KLT)
ltc vao dé va 38TT, NST, TTTA/10 tring va
mot sO chi tiéu ap nd dugc xac dinh theo
TCVN13474-1:2018-2022-Quy  trinh  khao
nghiém, kiém dinh giéng vat nudi-Phan 1:
Giong gia cam.
2.3. X 1y s6 liéu

Céc s0 liéu dugc thu thap va xt ly theo
ANOVA trén phan mém Excel. Xac dinh cac
tham s& di truyén bang PEST4.2.3, VCE6.0.2.
Phan tich hoi quy va khuynh hudng di

truyén bang menu SCATTER trén phan mém
Excel 2016.

3. KET QUA VA THAO LUAN
3.1. Dic diém ngoai hinh

Ga DG63 ltic 0INT c6 mau long trang
déng nhét, chan va mo vang; luc 19TT ga
trong c6 mao co do twoi, trén lung pha mot
16p 16ng mau trang béng muot va ga mai co
16ng mau trang, than hinh thon gon, mao co.
Ga trdng va ga mai c6 chan va mo mau vang,.
3.2. Kha nang sinh truéng

Ty 1é nudi song cuia ga trong va ga mai
DG63 & GD ga con 1-9TT dat 95,80-96,80% va
GD 10-19TT 1a 96,03-96,47%. Két qua nay phit
hop véi cong b & mdt s6 gidng ga hudng
tréng hién nay. Nguyén Thi Muoi va ctv
(2021) cho biét TLNS cua ga mai Ai Cap TH3
0 GD ga con dat 96,00%; hau bi dat 96,93%.
Két qua nghién cttu cua Phung Btc Tién va
ctv (2012) ga HA1 va HA2 GD 10-19TT co6
TLNS la 96,12-97,95%. Nhu vay, TLNS ga
DG63 dat tuong duong.

Tiéu ton thic dn cua ga tréng va ga mai
GD 1-9TT qua 4 TH 1a 2,17-2,26 va 2,09-2,17kg;
GD 10-191T 1a 6,13 va 5,43kg va chung cho ca
GD 1-19TT cua ga trong va ga mai THXP la
8,30 va 7,52kg; TH1 1a 8,36 va 7,58kg; TH2 la
8,38-7,60kg va TH3 1a 8,39-7,56kg. Nguyén Thi
Muoi va ctv (2021) cho biét TTTA GP 1-19TT
ga Ai Cap TH3 la 8156g (trong) va 7569g
(mai) thi ga DG63 la twong dwong.

Bang 2. Ty 1& nudi séng, khdi lwgng ga va tiéu ton thirc &n/con/GD

Gb Chi tié THXP TH1 TH2 TH3
! tieu Trong Mai  Trdng Mai  Tréng Mai  Trong  Mai
D4u ky (con) 500 1500 500 1500 500 1500 500 1500
Cubi ky (con) 482 1448 484 1450 483 1448 479 1447
1.9TT TLNS (%) 96,40 96,53 96,80 96,67 96,60 96,53 95,80 96,47
TTTA/con (kg) 2,17 2,09 2,23 2,15 2,25 2,17 2,26 2,17
KLITT (g) 907,95 774,07 913,26 777,68 914,55 793,67 916,58 796,12
CV (%) 9,52 9,85 9,29 9,67 9,84 9,95 9,83 9,70
Dau ky (con) 255 1020 252 1025 255 1023 251 1020
Cuéi ky (con) 246 983 242 987 245 983 237 982
10-19TT TLNS (%) 96,47 96,37 96,03 96,29 96,08 96,09 94,42 96,27
TTTA/con (kg) 6,13 5,43 6,13 5,43 6,13 5,43 6,13 5,43
KL19TT (g) 2.008,21 1.456,07 2.04541 1.467,41 2.043,14 1.491,15 2.049,58 1.489,58
CV (%) 9,69 8,94 9,73 9,85 9,50 9,90 9,66 9,45
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Khéi lwong ga DG63 qua cac TH luc 9TT
la 907,95-916,58 g/con d6i voi ga tréng va
774,07-796,12 g/con d6i voi ga mai. Két thac
GD hau bi, KL ga trong la 2.00821-
2.049,58g/con va ga mai la 1.456,07-
1.491,15g/con. Két qua nay phu hop véi voi
moét s dong ga hudng tring hién nay:
Nguyén Quy Khiém va ctv (2020) cho biét KL
ga AC1 va AC2 luc 9TT la 907,12-918,75g va
956,73-979,81g do6i voi ga trong va 770,78-
778,06g va 794,05-808,03g doi véi ga mai;
Nguyén Thi Muoi va ctv (2021) cho biét KL
ga trong va ga mai Ai Cap TH3 luc 9TT la
905,12 va 750,77g; 19TT la 1.721,21 va
1.412,85g,

3.3. Thanh phin phuong sai va hé sé di
truyén NST

Ban chat di truyén ctua cac tinh trang
duoc thé hién qua thanh phan phuwong sai (V)
va hé so di truyén (h?). Két qua phan tich tinh
trang NST38TT ga DG63 cho thay anh huong
ctua Va dén Vr ¢ xu hudng giam dan qua cac
TH ttr 30,35% ¢ TH1 giam con 21,89% o TH3.
Trong khi d6 anh huong ctia Ve dén Ve ¢ xu
hudéng tang dan qua cac thé hé tir 69,65% o
THI ting lén 78,11% & TH3. Nhu vy, tinh
trang NST ga DG63 ngoai anh hwong cua
thanh phan di truyén cong gop, con chiu anh
hudng 16n cua diéu kién ngoai canh. Sy thay
ddi cta cac thanh phan phuong sai lam cho h?
thay d6i qua cac TH cu thé giam ttr 0,30 0 TH1
xudng con 0,22 & TH3. Do vay, song song véi
viéc chon loc cai thién tiém nang di truyén
NST, cac diéu kién ngoai canh nhu cham séc
nudi dudng, chudng nudi, thiec an... can dam
bao ¢ murc tot nhat d€ phat huy hodc gitt duoc
tiém nang di truyén cta tinh trang nay.

Bang 3. Thanh phan phwong sai va hé s6 di truyén

Tham s6 TH1 TH2 TH3
Va 102,74 75,22 63,24
Ve 235,80 231,10 225,70
Vr 338,54 306,32 288,94
hzSE 0,30+0,06 0,25+0,05 0,22+0,05

3.4. Gia tri gi6ng va tién b di truyén vé NST
Gia trj giong qua 4 TH chon loc cua tinh
trang NST38TT duoc trinh bay tai bang 4 va

tiéh bo di truyén duoc biéu dién qua hé s6 hoi
quy gitta GTG trung binh theo TH ¢ hinh 1.
Trén hinh 1 cho thdy khuynh huéng di
truyén cé xu hudng cai tién tdt qua 4 thé hé
chon loc, cang thé hién rdo hon thong qua
duong hoi quy tuyén tinh duwong véi hé s6
xac dinh (R?) cao la 93,18%. Dong thoi, véi hé
s6 hoi quy dat 2,32 da chi ra rang tiéh bo di
truyén tinh trang nang suét tring la 2,32
qua/thé hé. Két qua phan tich trén cho thay
qua trinh chon lgoc ndng suét tring 38 tuan
tudi 0 dong DG63 ¢ hiéu qua.
Bang 4. Gi4 tri gidng va tién bo di truyén NST38TT

Dién giai n (con) GTG trung binh
THXP 2000 -4,52
TH1 2000 -3,76
TH2 2000 0,38
TH3 2000 1,83
Tién bd di truyén, qua 2,32
P 0,000
Hé s6 xac dinh (R?) 93,18

4.00
2.00 y= 2,32X - 7,32
R? = :
0.00
2.00 Thé hé XP Thé hél €hé2 Théhé3
-4.00
-6.00

Hinh 1. Tién b0 di truyén vé NST38TT ga DG63
3.5. K&t qua chon lgc ca thé vé NST38TT

Ga DG63 duoc chon loc theo hudng tang
NST nén 4p luwc chon loc thoi diém nay cao.
Véi TLCL qua cac TH 32,34-32,55%,
NST/mai/38TT dén TH3 dat 96,34 qua tang
592 qua twong duong tang 6,55% so voi
THXP. Hé so bién di vé NST giam tir 18,19%
& THXP xudng con 15,67% khang dinh mtc
d6 bién dong vé NST giam dan qua cac
THCL; nhung tiép tuc chon loc NST ¢ TH
tiép theo.

Qua 4 TH chon lgc, ly sai chon loc ¢ xu
hudng giam dan qua cac TH kéo theo hiéu
qua chon loc mong doi cling ¢ giam dan tu
3,18 qua o TH1 xudng 1,66 qua ¢ TH3. Diéu
nay cling phtt hop vdi quy luat chon loc.
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Bang 5. Két qua chon loc vé ning suit trimg

Chi tiéu THXF TH1 TH2 TH3
ban S&luong 770 768 773 773
quin NST (qua) 90,42 92,72 94,11 96,34
thé CV (%) 18,19 17,60 16,02 15,67
ban S&luong 250 250 250 250
chon NST (qua) 101,90 103,31 103,72 103,87
loc CV (%) 6,83 6,38 7,87 584
Ty 1¢ chon loc (%) 32,47 32,55 32,34 32,34
Ly sai chon loc (qud) 11,49 10,558 9,61 7,52
HQCLmong doi (qua) 3,18 240 1,66

3.6. Nang suit sinh san ctia ga DG63

Két qua theo doéi ga DG63 cho thay TP la
133-136 ngay véi KL vao dé la 1.473,67-
1.521,67g va luc 38TT la 1.919,33-1.942,67
g/con. Khoi luong tring ga DG63 luc vao dé la
43,69-44,96g va tang dan theo TD: tai thoi
diém 38TT dat 55,21-56,83g. So sanh v6i mot
s6 gidng ga hudng tring hién nay: Nguyén
Trong Thién va ctv (2022) cho biét ga GT3 c6
tudi dat 133-135 ngay; luc 38TT KL dat
1.816,00-1.862,67g, KLT dat 5546-55,87g.
Pham Thuy Linh (2021) cho biét ga D629 c6
TD 132-134 ngay, lic 38 TT, KL ga dat
1.725,44-1.748,33g, KLT dat 60,05-60,35g. Nhu
vay, ga DG63 so voi ga GI3 c6 TD tuong
dwong, KL 38TT cao hon 80,00-103,33g, KLT
dat trong dwong; so voi ga D629 thi ga DG63

¢6 TD mudn hon 1-2 ngay, KL lac 38TT cao
hon 193,89-194,34g, KLT thap hon 4,21-4,86g

Két qua cing cho thdy NST/68TT va
TTTA/10 qua tring THXP dat 260,00 qua va
1,72kg; TH1 la 262,50 qua va 1,71kg; TH2 la
265,06 qua va 1,70kg; TH3 la 265,32 va
1,70kg. Nhw vay, qua 4 TH chon loc dinh
hudng, NST da tang dwoc 5,32 qua tir 260,00
qua 0 THXP lén 265,32 qua o TH3 twong
duong tang 2,05%; tiéu ton thitc an/10 tring
giam 0,02kg.

Nguyén Trong Thién va ctv (2022) cho
biét ga GT3 ¢ NST/mai/68TT dat 246,36-
246,84 qua, TTTA/10 trieng 1,75-1,78kg thi ga
DG63 c6 NST cao hon 18,48-18,96 qua,
TTTA/10 tring thap hon 0,05-0,08kg. Pham
Thity Linh (2021) cho biét ga D629 & TH4 c6
NST/mai/68TT dat 263,87 qua, TTTA/10
tréng 1,65kg thi ga DG63 c6 NST cao hon
1,45 quda, nhung TTTA/10 tring cao hon
0,05kg.

Ty 1é phdi ga DG63 dat kha cao, 96,55-
96,83%; ty 1é no/tong tring ap va ty 1é ga con
loai 1/tong s ga nd ra song 96,39-96,59%. Két
qua nay phu hop véi mot sé dong ga hudng
tring hién nay.

Bang 6. Ning suét sinh san cta ga DG63 qua 4 thé hé chon loc

THXP TH1 TH2 TH3
Dién giai Mean CV Mean CV Mean CV  Mean cv
©® (k) (@ (B (& (B () (%)
Tubi dé (ngay) 136 135 133 134
KLga (g n=30) Luc vao dé 1473,67 9,41 1488,67 9,61 1521,67 9,63 1514,33 9,49
’ Liuc 38TT 1919,33 9,49 1924,67 9,14 1936,00 9,51 1942,67 9,48
KLT (g n=100) Luc vao dé 44,09 816 43,69 894 4398 725 44,96 7,97
’ Liuc 38TT 5569 868 5521 871 56,14 7,19 5583 8,17
NST/mai 68TT (qua) 260,00 262,50 265,06 265,32
TTTA/10 tring (kg) 1,72 1,71 1,70 1,70
TL phéi (%) 96,83 96,55 96,61 96,74
TL no/tdng tring ap (%) 84,11 84,34 83,72 84,02
TL loai 1/3s6 ga nd ra (%) 96,50 96,59 96,39 96,56

4. KET LUAN

Qua 4 TH da chon tao duoc dong trong
DG63: mau 16ng Itic 01NT c6 mau trang dong
nhat, chan va mé mau vang va lac 19TT ga
trong ¢ mao co do twoi, trén lung phu mot
16p 16ng mau trang béong muot; ga maéi c6
mau 16ng trang, than hinh thon gon, mao co.

Ga trong va ga mai ¢6 chan va mé mau vang.
Viéc st dung phuong phap udc tinh GTG
b;‘?mg BLUP dé€ chon loc cai tién tinh trang
NST38TT la phu hgp va c6 hiéu qua tot, da
cai tién duoc tinh trang NST, tién bo di
truyén dat duoc la 2,32 qua/TH. Hé s6 di
truyén vé NST38TT ¢ TH3 la 0,22; NST/68TT
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dat 265,32 qua (tang 5,32 qua so véi THXP),
TTTA/10 trang la 1,70kg. Cac chi tiéu vé
TLNS, KL, TTTA va ap no déu 6n dinh qua
cac TH chon loc.
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? 3 ? A A7 A A
ANH HUONG CUA VIEC BO SUNG MELATONIN PEN HOI
PHUC GIAM PHAN VA BIEU HIEN GENE MAPK O TE BAO
TRUNG HEO TRONG DIEU KIEN IN VITRO
Ly Gia Hanl, Nguyén Vi¢t Thanh!, Nguyén Kha Tan Tai! va Nguyén Ngoc Tan*
Ngay nhan ban thao bai bao: 02/01/2026 - Ngay nhan bai phan bién: 24/01/2026
Ngay bai bao duoc chap nhan dang: 02/02/2026
TOM TAT
Nghién cttu nay nham danh gid anh huwong cta viéc bd sung Melatonin (MLT) dén su hdi phuc
giam phan va sy biéu hién gene MAPK (Mitogen-Activated Protein Kinase) trén t&€ bao triing heo trong
diéu kién in vitro. Cac phtic hgp t&€ bao tring - cumulus (COC) ¢6 tir 2 16p cumulus tréd 1én duoc thu
nhan tir nang noan trung binh (3-7mm) dwgc nudi cdy thanh thuc trong méi truong cd bé sung MLT &
cac ndng dd khac nhau (0; 105; 107; 10° M/L). Két qua cho thay ty 1é thanh thuc nhan (MII) ctia nhém t&
bao tring ¢ bd sung MLT & néng d6 107 M/L cao hon ¢é y nghia so véi nhém t€ bao tritng khong ¢
bd sung MLT (59,85% so v6i 55,3%; P<0,05). Bén canh d6, anh hudng cua viéc b6 sung MLT & muc 107
M/L theo thoi diém trong qua trinh nudi cdy thanh thuc (IVM) cai thién dang véi khéng b6 sung MLT
(63,01 - 64,69% so vbi 59,84%; P<0,05) nhung khong cé su sai khac ¢ y nghia gitta cac thoi di€ém bo
sung trong nudi cdy (P>0,05). Thém vao d6, muic d6 biéu hién gen MAPK & nhém phite hop COC thu
nhén tir moi truong nuodi cdy cd bd sung MLT néng dd 107 M/L cao hon 1,34 1an so véi nhém khong bs
sung (P<0,05). Cé thé két luan rang viéc bd sung MLT & ndng dd 107 M/L khong nhiing gitip nang cao
kha ndng hoi phuc gidam phan ma con lam ting biéu hién gene MAPK 6 miic d0 mRNA cua t€ bao
tring heo nudi cay in vitro, 1a chi bdo cai thién thanh thuc nhan va t& bao chét cta t& bao tring. Viéc
danh gia anh huong cua bo sung MLT trong moi treong IVM dén sy phat trién phoi va cac gene lién
quan chat lvgng phoi sau d6 la diéu can quan tam.
Tw khéa: Hoi phuc gidm phidn, nudi cdy thanh thuc in vitro, melatonin, metaphase II, phikc hop t&'bao tritng
- cumulus.

ABSTRACT

Effect of Melatonin supplementation in the culture medium on meiotic resumption and
MAPK gene expression on the porcine oocyte under in vitro condition

This study aimed to evaluate the effects of Melatonin (MLT) supplementation on meiotic
resumption and MAPK (Mitogen-Activated Protein Kinase) gene expression in porcine oocytes under in
vitro condition. Cumulus—-oocyte complexes (COCs) with more than 2 layers of cumulus cells were
collected from medium follicles (3-7mm in diameter) and matured in culture media supplemented
with different concentrations of MLT (0; 10-%; 107; 10° M/L). The results showed that the nuclear
maturation (MII) rate of grouped oocytes supplemented with MLT at 107 M/L was higher than those
of grouped oocytes without MLT (59.85% wvs. 55.3%; P<0.05). In addition, in the presence of MLT at 107
M/L in the culture medium with different stage of IVM culture was also enhanced the MII rate as
compared without MLT supplementation (63.01 - 64.69% vs. 59.84%; P<0.05), however, the stage
dependent effect of MLT supplementation did not find. Furthermore, MAPK gene expression obtained
from the culture medium supplemented with MLT at a concentration of 107 M/L was higher than
those of without supplementation (1.34 fold vs. 1; P<0.05). In conclusion, MLT supplementation at a
concentration of 107 M/L is not only improved the meiotic resumption but also enhanced the the
MAPK gene expression at mRNA level indicating that MLT supplementation enhances the nulear and
cytoplamic maturation of porcine oocyte under in vitro condition. Further investigation of effect of
melationin in IVM on the early stage of embryo development and quality related gene in embryos is
required.

Keywords: Cumulus cell-oocyte complex, in vitro maturation, Melatonin, meiotic resumption, metaphase I1.

ITruong Dai hoc Néng Lam Tp. H6 Chi Minh
*Téc gia lién hé: PGS.TS. Nguyen Ngoc Tan, GVCC Khoa Khoa hoc Sinh hoc, Truong Dai hoc Néng Lam Tp. H6 Chi Minh.
DT: 0948993338; Email: nntan@hcmuaf.edu.vn.
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1. DAT VAN BE

Heo khong nhiing 1a vat nudi dong vai tro
quan trong trong linh vuc kinh t¢ Néng nghiép
ma con la mo hinh ly tudng cho nghién ctu y
sinh, d3c biét 1a md hinh t6t cho hd tro sinh san
(Blancas-Alvarez va ctv, 2025). Nudi cdy thanh
thuc t€ bao tring la khau tién quyét trong
chudi ki thuat hd tro sinh san, va khi nudi cay
trong diéu kién in vitro t€ bao trimg chiu tac
ddng boi cac yéu td oxy hda tu do sinh ra trong
qud trinh nudi cdy do nhiét dj, anh sang,
khong khi va cac yéu t6 khac dan dén ton hai
DNA, giam chttc ndng ty thé, oxy hda khir chat
béo (Waiz va ctv, 2016).

Melatonin (N-aceyl-5-methoxytryptamine)
duoc nhan biét nhu 1a chat chong oxy hoda
thong qua bat hoat cac gdc oxy tw do va no tac
dung nhu 1a canh ctra bao vé chdng lai tac
nhan oxy hoda trong sudt qua trinh nudi cdy
thanh thuc t€ bao tring, dong thoi kich hoat
cac enzyme chong oxy hda nhu glutathione
reductase hay glutathione peroxidase va can
trd viéc tong hop peroxidase nitric oxide la
yéu to quan trong giup hoi phuc giam phan,
phat trién té' bao tring cling nhw phoi sau do
nho loai bo tac ddng cuia cac goc tw do
(Agarwal va Majzoub, 2017; He va ctv, 2019;
Rodriguez-Varela va Labarta, 2020; Azarmehr
va ctv, 2023).

O nguoi va heo, MLT duoc tong hop o
budng tritng va tham gia vao qua trinh phat
trién nang noan va thanh thuc t&€ bao tring,
dong thoi ciing la tac nhan kich hoat gene
MAPK (Shi va ctv, 2009). MAPK déng vai tro
song con cho qua trinh hoi phuc giam phéan
va sy phat trién ctia phoi sau do, khoi dau tue
GD GV dé thuc day tién trinh thanh thuc
nhan va duy tri trang thai MII (Tripathi va
ctv, 2010). Ba c6 mot sd nghién cttu cho thay
viéc bo sung MLT gitp cai thién giam phan ¢
t& bao tring. MLT duoc chiing minh c6 kha
nang thuc ddy qua trinh héi phuc giam phan
va tang ty 1& xuat hién thé cuc trong diéu
kién nudi cay in vitro (Yang va ctv, 2020).
Nghién cttu gan day tai Viét Nam cho thay
MLT c¢6 anh hudng tich cuc dén sy hoi phuc
giam phan té& bao tring thu tir nang noan

nho (Trang Thi Twong Vi va ctv, 2024). Tuy
nhién, viéc tac ddng ctia MLT dén biéu gene
MAPK va moi lién hé gitta n6 vdi tién trinh
héi phuc giam phéan té bao triing heo trong
diéu kién in vitro van chuwa duoc lam rd. Vi
thé, nghién ctru nay hudng dén viéc danh gia
tac déng cua viéc bo sung MLT dén kha nang
hoi phuc giam phan va biéu hién gene MAPK
trén phitc hop COC trong diéu kién in vitro
lam co s¢ dit liéu d€ cai thién hiéu qua giam
phén t€'bao tring ciing nhu ting dung trong
cong nghé hd tro sinh san.

2. \":\T I.IEll VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu, hoa chat va dia diém

5 Budng tring heo duoc thu nhén tai 10
mo dia phuong va tat ca cac hoa chat s
dung trong nghién cttu duoc nhép tir Sigma-
Aldrich (Hoa Ky), nhitng ngoai 1é sé dwoc chi
ra trong bai viét.

Nghién cttu duoc thuc hién tai phong
Cong nghé Phoi Dong vat, Viéen Nghién cttu
Cong nghé Sinh hoc - Méi truong va Khoa
Khoa hoc Sinh hoc - Truong dai hoc Nong
Lam Tp. H6 Chi Minh tir thang 7/2025 dén
thang 12/2025.

2.2. Phuong phap
2.2.1. Thu nhén phiic hop té bao triing-cumulus

Budng tring heo duoc thu nhéan tai 10 mo
dia phuong va van chuyén vé phong thi
nghiém trong 2 gio, phtc hop té bao tring-
cumulus (COC) dwoc tach tr nang noan
trung binh (3-7mm) bang kim 18G gan vao
syringe 10ml (Nguyén Thanh Ngan va
Nguyén Ngoc Tan, 2020).

Hinh 1. Hinh 4nh dai dién budng tritng chita nang
noan khac nhau. Hai dwong song song va miii tén vang:
nang noan nho (<3mm); Hai dwong song song va miii tén

d6: nang nodn trung binh (3-7 mm).
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2.2.2. Nuéi cdy thanh thuc phiic hop té'bdo triing

Sau khi thu nhén t&'bao tréng tir cac nang
noan co kich thwdce trung binh, cac phttc hop
t€' bao tring ¢ tir 2 16p t& bao cumulus duoc
lua chon va dwa vao nudi cady. Moi truong
nudi cdy thanh thuc 1la TCM-199 ¢ b6 sung
10% dich nang noan, 0,8% BSA (Bovine serum
albumin), 10 pl/ml ABAM (Gibco). B6 sung 10
IU/ml hormone hCG (human Chorionic
Gonadotropin) cho méi truong nudi cay trong
22 gio dau va khong bo sung trong 22 gio sau
theo Nguyén Ngoc Tan va ctv (2019).

2.2.3. Thu nhin mau dé’ ly trich RNA, khuyéch
dai doan gene MAPK

Thu nhan phac hop t& bao trang t
nghiém thirc khong c6 bd sung va c6 bo sung
MLT & ndng d6 107M/1 vao thoi diém 44 gio
sau nudi cdy duoc dua vao ly trich RNA va u
v6i Dnasel dé€ loai bo DNA. Stt dung ky thuéat
RT-PCR d€ khuyéch dai doan gene muc tiéu
MAPK véi kich thwdéc 137bp va doan gene
GAPDH v¢i kich thude 219bp nhue la doi
chting ndi. Thyee hién phan ting RT-PCR bang
bo kit MyTaq One-Step RT-PCR (Bioline)
trong mot phan tng goém 2 giai doan. GD 1:
phan tGng phién ma nguoc tong hop doan
cDNA; giai doan 2: phan tng PCR tong hop
DNA tir doan cDNA trén. Trinh tir mdi dwoc
st dung: MAPK véi mdi  xudi 5-
AGTGCCTACCATGCTTCTCG-3* va mdi
nguoc 5-TTTGGTGTTGTTCCTCAACGG-3
(Zhao va ctv, 2020), GAPDH véi mdi xudi 5'-
TCGGAGTGAACGGATTTG-3 va mdi ngugc
5-CCTGGAAGATGGTGATGG-3  (Martino
va ctv, 2011). Chu trinh nhiét ctia phan tng:
giai doan phién ma nguoc 45°C trong 20 phut;
tién bién tinh 95°C trong 1 phut; thuc hién
phan tng 35 chu ki véi bién tinh 95°C trong 10
gidy, bat cgp primer trong 10 gidy véi 59°C,
kéo dai ¢ 72°C trong 20 gidy; cudi cung hau
kéo dai ¢ 72°C trong 7 phut cho tat ca cac
primer cia MAPK va GAPDH.

2.24. Danh gid anh huong cia MLT trong
moi truong nudi cdy dén kha nding hoi phuc
giam phdn

Phttc hop COC c6 tir 2 16p cumulus tro
1én dwgc dwa vao nudi cay thanh thuc trong
moi treong cd bo sung MLT & cac nong do

khac nhau: 0; 105 107 va 10° M/L. Nubi
trong 44 gio ¢ diéu kién 39°C, 5% COz. St
dung COC khéng c6 b6 sung MLT nhu la
nghiém thitc d6i ching. Panh gia su thanh
thuc nhan cua té bao tring sau 44 gio nudi
cdy bang phuong phap nhuém Aceto-Orcein
va thi nghiém dwgc lap lai 05 1an.

2.2.5. Ddnh gid dnh hudng cia thoi diém b
sung MLT dén khd ning hoi phuc gidm phdn
Thu nhan COC tir nang trung binh, chon
ham lwong MLT & néng d6 107 M/L bd sung
vao mdi truong nudi cdy IVM theo cac giai
doan khac nhau: trong 44 gio, 22 gio dau hay
22 gio sau va khong c6 b6 sung MLT trong
sudt 44 gio duoc xem la d6i ching. Panh gia
thanh thuc nhan nhw ndi dung 1 va thi
nghiém ldp lai 05 lan.
2.2.6. Dinh gid anh huéng cia MLT dén sy
biéu hién gene MAPK 6 mitc 40 mRNA

RNA tdng s dugc thu nhan tir phic hop
t& bao triing & nghiém thic khong va c6 bd
sung MLT nong d6 107 M/L duoc st dung dé
khuyéch dai danh gia mtc do biéu gene
MAPK va thi nghiém duoc 1ap lai 03 lan.
2.3. Xt ly s6 liéu

Ap dung thong ké mo ta, ANOVA véi
trac nghiém Tukey trén phan mém Minitab
(Ver 21.4.1) d€ so sanh cac gia tri trung binh
(Mean) va su khéc biét c6 y nghia thong ké
khi P<0,05. Két qua duoc trinh bay duwdi dang
Mean+SEM tur it nhat 3 lan ldp lai. Cac gia tri
phan tram dugc chuyén vé dang arcsin trudce
khi thuwc hién ANOVA.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia viéc b sung MLT dén
kha nang hoi phuc giam phin

Két qua nudi cdy phic hop COC thu tu
nang noan trung binh trong moi treong ¢ bo
sung MLT ¢ cac nong do khac nhau duoc
dwa vao nhudm Aceto-Orcein, trang thai
nhan dwoc ghi nhan va trinh bay ¢ hinh 2 cho
thay ¢ 4 trang thai nhan dai dién cho cac giai
doan giam phan dugc nhan dién: (A) tuong
tng giai doan t& bao tring dung ¢ giai doan
GV/GVBD (con hoac vo tii mang nhan), (B):
két thac giai doan trung ky I (metaphase I)
véi cic nhiém sic thé tap trung trén mat
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phang trung ky I, (C): két thuc giai doan
trung ky II (metaphase II) v6i cdc nhiem sac
thé tap trung trén mat phang trung ky II va

A B

&
O &

thé cuc tht nhat xuat hién, twong tGng véi
giai doan thanh thuc nhan va (D): t& bao
triang bi thoai hoa.

C D

®

Cod GO

Hinh 2. Cac trang thai nhan t€ bao tring sau khi nhuém Aceto-Orcein
A, B, C, D: la GV, MI: metaphase I, MII: metaphase 11, DEG (Degenerated): thodi héa. D§ phong dai 1.000 lin.

Ttr két qua nhan dién trang thai nhan
qua hinh anh nhuém Aceto-Orcein t& bao
trieng thu ttr nang noan trung binh duwoc nuoi
cdy trong moi truong c¢d bd sung MLT ¢ cac
nong d6 khac nhau, trang thai nhan duoc
phéan tich va trinh bay ¢ bang 1 cho thay bo
sung MLT cai thién kha nang hoi phuc giam
phan cta té bao tring thu tir nang noan
trung binh. Ty 1é t& bao triing dat GD MII 1a
55,3% & nhom khong bd sung MLT, dat 56,72
hay 56,90% khi bd sung 10° hay 10° M/L
MLT va dat cao nhat ¢ nhém b6 sung 107
M/L MLT (59,85%), sai khac c6 y nghia duoc

quan sat thdy 6 nhom c6 bd sung 107 so véi
khong b6 sung MLT (P<0,05), nhung khong
sai khac gitta nhom c¢6 bé sung mutc 10° hay
10 M/L so véi khong bd sung hay bd sung
MLT & cac nong d6 khac nhau. B6 sung MLT
khong anh huong dén ty 1& t& bao tring
ding giam phan 6 Gb MI (27,45-30,67%;
P>0,05) hay ty 1é t& bao bi thoai héa (2,80-
5,38%; P>0,05). Tuy nhién, két qua & bang 1
con cho thay, hién dién MLT ¢ muc 107 M/L
da giam dang ké ty 1¢ t&' bao tring ton tai &
giai doan GV/GVBD so véi nhém khong bo
sung (6,68% so vdi 13,04%; P<0,05).

Bang 1. Ty 1& (%) t€ bao tritng & cic giai doan khac nhau ctia nhin

Nong dd0  S6tébao Ty lé té€ bao trieng dat dén cac giai doan khic nhau ctia nhan (%)
MLT (M/L) nubicdy  n (GV/GVBD) n (M) 1 (MII) n (Deg,.)
0 123 16 (13,04°20,66) 34 (27,45£1,72) 68 (5530°1,33) 5 (4,21+1,45)
10 130 13 (10,352+1,37) 37 (28,41+0,66) 74 (56,722v+0,73) 6 (4,53+0,36)
107 117 8 (6,68°:0,69)  36(30,67£0,92) 70 (59,85%0,15) 3 (2,80+1,16)
10° 123 12(9,7700,78) 34 (27,94+1,18)  70(56,90+0,56) 7 (538+1,53)

Trong ciing mot cdt, cdc gid tri trung binh mang ky tw khdc nhau khdc biét ¢6 y nghia (P<0,05).

Trén heo, mot sd nghién ctru cho thay anh
hudng ctia b6 sung MLT phu thudc vao nong
d6 va tinh t6i uu cta mdi treong nudi cay, bo
sung ¢ muc 10 ng/mL cai thién dang ké ty 1é
thanh thuc va phat trién phoi so véi khong bo
sung (Kang va ctv, 2009) hay 10° M/L gitp cai
thién ty 1é thanh thuc nhéan va phat trién phoi
sau do (Yang va ctv, 2020). Trang Thi Tuong
Vi va ctv (2024) ciing cho thay rang b6 sung
102 M/L MTL vao méi truong IVM gitp hoi
phuc dang ké kha nang giam phan t€ bao
tring heo thu tit nang noan nho.

Trén mod hinh nudi cay t€'bao tring nguoi,
Tamura va ctv (2012) cing cho thay viéc bo
sung MLT dan dén ty 1é noan bao xuat hién thé
cyc th nhat cao hon va c¢6 muic ROS thap hon

déang ké so véi nhém khoéng bo sung MLT.
Nghién cttu trén mo hinh t& bao tring gia suc
nhai lai cling cho thdy khi mdi truong IVM
dugc b6 sung MLT khoang tir 10 dén 107 M/L
khong nhitng c6 sy cai thién dang ké ty 1é t&
bao triing dat MII, tang ti 1€ phoi nang ma con
giam ROS va tang chic nang ty thé ¢ t& bao
tring bo (El-Raey va ctv, 2011; Tian va ctv,
2014; Soto-Heras va ctv, 2019; Davoodian va
ctv, 2025) hay ctru (Tian va ctv, 2017).

Tuy nhién, mot s6 nghién cttu cho thay
bd sung MLT khong cai thién ty 1é thanh thuc
nhan 6 t& bao trimg heo va tac gia cho rang
trong diéu kién mdi truong nudi cdy tdi uu
c6 thé MLT khong c6 tac dong dén thanh
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thuc nhan nhung cai thién déang ké cac chi
tiéu lién quan dén thanh thuc t€ bao chat nhw
cai thién sy phan b6 binh thuwong cac bao
quan va diéu hoa qua trinh biéu hién gene
lién quan dén qua trinh thanh thuc (Sun va
ctv, 2024; Blancas-Alvarez va ctv, 2025).

3.2. Anh huéng ctia thoi diém bé sung MLT
dén kha nang héi phuc giam phan

Anh huong ctia viéc bs sung MLT &
ndng do 107 M/L vao moéi truong nudi cay té&
bao tring ¢ cac giai doan khac nhau dén kha
nang hoi phuc giam phan cua té€ bao tring
sau 44 gio nuodi cay duoc tong hop va trinh
bay & bang 2 cho thdy cé sy hién dién cua

MLT véi nong d6 107 M/L trong mdi treong
IVM cai thién hoi phuc giam phan so voéi
khong bd sung (63,01- 64,69% so véi 59,84%;
P<0,05). Tuy nhién, thoi diém bo sung MLT
vao moi truong nudi cdy IVM khong cé sai
khac c6 y nghia dén kha nang hoi phuc giam
phén gitta cac nhom COC c¢6 bd sung MLT.
Trang Thi Tuong Vi va ctv (2024) cling cho
thay nhom té'bao tring cb bo sung MLT sudt
44 gio co ty 1& hoi phuc giam phan cé khéac
biét y nghia so véi nhom khong bd sung. Vi
thé, d€ thuan tién cho nudi cdy thi viéc bo
sung MLT trong 22 gio0 dau cung vdi
hormone khac la diéu khuyén céo.

Bang 2. Anh huéng ctia thoi diém bg sung MLT dé kha ning héi phuc giam phin

Thoi diém bo S6 t€ bao

Ty 1& t€ bao tritng dat dén cac giai doan khic nhau ctia nhan (%)

sung MLT nudi cdy  n (GV/GVBD) n (MI) n (MII) n (Deg.)
/- 122 8 (6,60+1,05) 36 (29,48+1,01) 73 (59,84"+0,68) 5 (4,01+1,22)
++ 119 9 (7,53+1,57) 30 (25,24+2,35) 77 (64,69°+0,36) 3 (2,54+1,04)
-+ 117 8 (6,84+1,04) 31 (26,51+1,50) 74 (6327°+1,01) 4 (3,38+0,85)
+/- 124 9 (7,160,55) 31 (25,010,90) 78 (63,01°£0,68) 6 (4,82+0,68)

~/-: khéng b6’ sung; +/+: b’ sung cd hai GD 22 giv ddu va 22 gio cudi cia 44 gio nubi cdy; -/+: khong b6’ sung ¢ GD
22 gio ddu va c6 b6’ sung & GD 22 gio cudi; +/-: ¢é b6’ sung ¢ GD 22 gio ddu va khéng b6’ sung ¢ GD 22 gio cudi.

3.3. Anh huéng ciia viéc b sung MLT dén
bié€u hién gene MAPK

mRNA tong sd thu nhan tir phtec hop
COC sau khi nudi cay 44 gio trong diéu kién
c6 va khong bd sung 107 M/L duoc st dung
dé danh gia muc do biéu hién gene muc tiéu
MAPK va d6i chting ndi GAPDH, két qua
duoc phan tich va trinh bay ¢ hinh 3 cho thay
nhén dién duoc band biéu hién gene GAPDH
va MAPK ttr phitc hop COC nudi ciy trong
diéu kién 0 va 107 M/L MLT (A1l va B1), dién
tich dlém anh thé hién mtrc d6 biéu hién cta

GAPDH MAPK

GAPDH va MAPK dwoc nhan dién ¢ hinh 3
(A2 va B2). Két qua tir d6 thi ¢ hinh 3C cho
thdy biéu hién cua gene MAPK & muc do
mRNA tit nhém phitc hop COC nudi cay co
bd sung 107 m/l MLT cao hon 1,17 1an so véi
nhom phiic hop COC khoéng b6 sung MLT
(P<0,05). Theo Zhao va ctv (2020), MLT c6 thé
kich hoat gene MAPK bang cach tuong tac
véi cac yéu td phién ma hodc yéu td tic ché'té’
bao, cling tir nghién cttu nay cling cho thdy
viéc bo sung MLT lam tang mtrc d biéu hién
cua gene MAPK so v6i nhém ddi ching.

1 2

1.2

0.8

0.6

mRNA (lan)

0.4

0.2

A Biéu hién gen MAPK ¢ mirc do

0 M/L Melatonin 107 M/L

Hinh 3. Mitc d9 bi€u hién gene MAPK
A1 va A2: band dién di va biéu d9 madt dg dién dnh gene GAPDH; B1 va B2: band dién di va biéu d¢ mat dg diém anh
gene MAPK; C: dé thi biéu hign mikc d6 biéu hign gene MAPK trong diéu ki¢n khong va c6 b sung 107 M/l MLT.
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4. KET LUAN

Viéc bd sung MLT & muc 107 M/L vao

mdi truong nudi cdy khong nhiing giap cai
thién kha nang hoi phuc giam phan ma con
tang kich hoat biéu hién gene MAPK & t€bao
tring heo trong diéu kién in vitro. Anh
huwong cua MLT phu thudc vao nong d6 bo
sung vao moi treong nhung chua thdy anh
huwong khac biét gitra cac thoi diém bo sung
MLT vao moéi truong nudi cdy dén thanh
thuc nhan. Viéc danh gia anh huwong cua bd
sung MLT trong moéi truong IVM dén su
phat trién phdi va cac gene lién quan chat
luong phoi sau d6 la diéu can quan tam.
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NANG SUAT SINH SAN CUA LON NAI TN70 VA LARGE WHITE
NGUON GOC HA LAN NUOI TAI TINH PAK LAK

Vin Tién Diing', V6 Viin Hing", Tran Quang Hanh?, H6 Nguyén Thi Huyén Tran?,

Trén Lé Hoang Vian? va Nguyén Thj Bdo Tran?

Ngay nhan ban thao bai bao: 02/01/2026 - Ngay nhan bai phan bién: 24/01/2026
Ngay bai bao duoc chap nhan dang: 02/02/2026
TOM TAT

Nghién ctru nay nham danh gia mot s0 chi tiéu sinh san ctia lon ndi TN70 va Large White (LW)
nudi tai Cong ty C8 phan Phat trién Nong nghiép Cong nghé cao DHN DAk Lék, tir &6 Cung 0 co so
khoa hoc, dinh hudéng chién lirgc san xuat, kinh doanh. 56 liéu dwegc thu thap gian tlep va truc tiép, tie
thang 01/2024 dén thang 11/2025. Két qua chi ra réng cac chi tiéu sinh san ctia lon nai TN70 va LW déu
dat va vuot so v6i TCVN11910:2018 va TCVN9111:2011. Déi véi lon nai TN70: s6 con so sinh séng/6
(SCSSS) 1a 14,14 con; s8 con cai stra/6 (SCCS) 1a 13,52 con; tudi cai sita (TCS) 25,21 ngay; khéi luong so
sinh/8 (KLSS/6) 20,38kg; khoi luong cai sita/d (KLCS/6) 84,92kg; tudi dé lita dau (TPLD) 335,72 ngay;
H¢ s6 lta dé (HSLD) 2,54. Tuwong tu, lon nai LW: SCSSS la 14 con; SCCS 13,84 con; TCS la 24,62 ngéy;
KLSS/d 20 22kg, KLCS/O 90,59kg; TDLD 379,68 ngay; HSLD la 2,48. Nén hep tuc duy tri va phat trién
giong lon nai TN70 va LW trong cac trang trai chan nudi ctia Cong ty C6 phan Phat trién Nong nghiép
Cong nghé cao DHN Dak Lék.

Tw khoa: Ning sudt sinh san, lon ndi TN70 va LW.

ABSTRACT
Reproductive parameters of TN70 and LW sows of Dutch origin raised
in Dak Lak province

This study aims to evaluate several reproductive parameters of TN70 and Large White (LW)
sows raised at DHN Dak Lak High-Tech Agricultural Development Joint Stock Company. The findings
will serve as a scientific basis to orient production and business activities. Data were collected both
directly and indirectly from January 2024 to November 2025. Results indicate that the reproductive
performance of both TN70 and LW sows met or exceeded the requirements of Vietnam National
Standards (TCVN) 11910:2018 or TCVN 9111:2011. Specifically: TN70 Sows: Number of piglets born
alive (PBA) is 14.14; Number of piglets weaned (NPW) is 13.52; Weaning age (WA) is 25.21 days; Litter
birth weight (LBW) reaches 20.38kg; Litter weaning weight (LWW) is 84.92kg; Age at first farrowing
(AFF) reaches 335.72 days; and Farrowing index (FI) obtains 2.54. Large White (LW) sows: PBA is 14;
NPW reaches 13.84; WA is 24.62 days; LBW is 20.22kg; LWW obtains 90.59kg; AFF is 379.68 days; and
FI reaches 2.48. It is recommended that the TN70 and LW sow breeds be maintained and developed
across the livestock farms of DHN Dak Lak High-Tech Agricultural Development Joint Stock

Company.
Keywords: Reproductive, TN70 and LW sows.

1. DAT VAN BE

Chan nudi lon ¢ Viét Nam trong nhitng

nam gan day cdé xu hudng tang ca vé sO

lwong va chat luwong. Theo so liéu twr
FAOSTAT (2025), s6 luong dan lon & Viét
Nam 2019 la 19.615.526 con, nam 2021 la
23.202.782 con va nam 2023 la 25.546.030 con
da dua Viét Nam 1én thit 6 thé gidi (sau
Trung Qudc, My, Brazil, Tdy Ban Nha, Nga).
Theo Nguyén Xuan Duong (2024), quy mo

'"Trudong Dai hoc Tay Nguyén

2Cong ty Chén nudi De Heus Viét Nam

“Tac gia lién hé: TS. V5 Van Hung, Khoa Nong Nghiép, Truong
Dai hoc Tay Nguyén, 567 Lé Duan, P. Ea Kao, Dék Lik.

DT: 0989258906. Email: vovanhunght@gmail.com.

dan lon ca nudc tai thoi diém 01/4/2024 1a
25,54 triéu con (khong tinh lon con theo me),
lon thit 22,36 triéu con, lon nai 3,1 triéu con
(trong d6 nai dé 2,4 triéu con), du bao quy
mo dan lon ca nudce co thé 1én cao diém dén
khoang 28,5 triéu con vao nam 2028, s6 ho
chan nuoi lon sé giam, nhung tong dan lon
trong nudc van ting & mic 2-3%/ndm.

Trong chdn nudi, giong déng vai tro dac
biét quan trong, quyét dinh dén nang suat va
chat lugng san pham. Hé thong giong lon
quan ly co ban theo md hinh thap gioéng 3 cap
la m6 hinh phéan cap theo muc d6 di truyén
da tao ra hiéu qua cao trong viéc cai tién
gidng, gia tang nang suat, quan ly dé dang,
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hiéu qua kinh té& 16n. Lon giong cdp cu ky
(GGP) va cap 6ng ba (GP) c6 vai tro hét stec
quan trong d€ san xuét ra dan lon giéng cap
bd me (PS) d€ san xuét ra dan lon con thuong
pham dwgc nudi dén khi giét mo, cung cap
cho chan nuodi lon thit ¢6 ndng suat va chat
luong cao. Dan lon nai cu ky, 6ng ba gdm cac
giong nhap ngoai chiém hon 80% va nai lai
chiém gan 20% tdng dan. Hing ndm dan lon
néi cu ky, ong ba duoc thay thé 25-35%/nam
(Nguyén Van Hau, 2024).

Chinh vi thé rat nhiéu doanh nghiép
nhdp cac gidng cd nang suat, chat luong cao
vé nudi tai Viét Nam. Tt d6, cac nghién ctru
vé kha nang san xuat cua lon nai ngoai tiép
tuc duoc nhi€u tac gia cong bo gan day.
Nguyén Thi Héng Nhung va ctv (2020) da
danh gia ning suat sinh san (NSSS) cua lon
nai Landrace (L) va Yorkshire (Y) tir nguon
gen Phap qua ba thé hé nu6i tai Trung tam
Nghién cttu lon Thuy Phwong; Ha Xuan Bo
va D& Dtec Luc (2020) da danh gia NSSS lon
nai L va Y ngudn goc Dan Mach tai Trung
tam giong vat nuoi chat lwong cao-Hoc vién
Nong nghiép Viét Nam; Vo Van Hung va ctv
(2025) da nghién cttu NSSS ctia lon ndi Lva Y
cap giong cu ky c¢6 ngudn goéc Dan Mach nuoi
tai tinh Binh Phudc; VO Van Hung va ctv
(2025) da nghién ctru anh huong cua giong
va cdp giong dén NSSS cua lon nai c6 ngudn
goc ttr cu ky Dan Mach nu6i tai Dong Nai...

Gan day, cung voi xu hudng phat trién
ngudn giong lon néai nang suat cao, Cong ty
Chéan nuéi De Hues Viét Nam da nhap giong
lon LW (6ng ba-GP), dong Z-line tir Cong ty
Topigs Norsvin (Ha Lan). Lon TN70 la con lai
gitta duc giong Norsvin L véi lon nai Topigs
LW, duoc Cong ty Chan nudi De Hues Viét
Nam nhan giéng noi b trong cac trang trai.
Hai gidng lon nay nuoi tai tinh Dak Lak, chua
duoc cong bd két qua nghién ctru vé kha nang
san xuat. Do vay, duoc sy dong thuan cua
Cong ty, ching toi da tién hanh nghién ctu
cac d6i tuong trén nham danh gid mot sd chi
tiéu san xuat, tt d6 cting ¢d co sd khoa hoc,
dinh hudng chién lugc san xuat, kinh doanh.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Ddi tugng, thoi gian va dia diém

Lon nai LW dong Z-line va TN70 nuo6i
tai Cong ty CO phan Phat trién Noéng nghiép
Cong nghé cao DHN Dak Lak, Ea M'Droh,
Dak Lak: nai LW dugc phdi giong thuan
cung giong; nai TN70 dwoc phdi véi duc
giong Duroc (D). S& liéu duwoc thu thap tw
thang 01/2024 dén thang 11/2025.
2.2. Phwong phap

Nghién cttu dugc tién hanh theo doi tryc
tiép va thong qua hé thong di liéu quan ly
tai Cong ty trén dan lon nai LW va TN70
dwoc nudi theo quy trinh chan nudéi cong
nghiép voi thitc an c6 mitc dinh dudng tai
bang 1.

Bang 1. Ché d6 dinh duéng cho nai TN70 va LW

Thanh phan dinh duong Hau bi Chira Nudi con

Do 4m t6i da (%) 13 13 13
ME (kcal/kg) 2950 2.850 3.000
CP (%) 14 13 17
Lysine (%) 0,5 0,5 1
Methionine+Cystine (%) 0,45 0,35 0,67
Threonine (%) 0,4 0,25 0,74
Xo toi da (%) 6 8.5 6.5
Ca (%) 0,7-1,25 0,6-1,5 0,7-1,25
P (%) 0,5-0,8 0,4-0,8 0,4-0,8

Lwong cho dn, kg/con/ngay - 2,5-32 6,5-7,0

Ghi chii: ME: Ning lwong trao doi; CP: Protein th; (-):
Diéu chinh tiry theo khoi lugng, thé trang ciia lon ndi.

Chi tiéu theo doi:

S6 con so sinh s6ng/d (SCSSS, con)

S6 con cai sira/0 (SCCS, con)

Tudi cai stra (TCS, ngay)

Khéi luong so sinh toan & (KLSS/6, kg)

Khéi luong cai stta toan 6 (KLCS/0, kg)

Tudi délta dau (TDLD, ngay)

Hé s6 Itta dé (HSLD, lita/nam).
2.3. Xt ly s6 liéu

SO liéu dugc cap nhat, quan ly ¢ phan
mém Excel, x( Iy boi phan mém Minitab 16.
3. KET QUA VA THAO LUAN

3.1. Ning suét sinh san ctia lgn nai TN70
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Két qua tai bai bang 2 cho thdy tat ca cac
chi tiéu sinh san cta lon nai TN70 déu dat cao.

SCSSS trung binh la 14,14 con, trong khi
d6, TCVN11910:2018 quy dinh khong nho
hon 10 con. Két qua nay cao hon két qua
nghién ctru ctia cac tac gia HO Thi Bich Ngoc
va ctv (2020) trén lon nai Fi(YL) dwgc phoi
voi dwc D nuobi tai tinh Hoa Binh (ci) dat
SCSSS 11,07 con, cao hon két qua nghién ctu
ctia HO6 Qudc Dat (2022) trén néi Fi(YL) va
F1(LY) duoc phéi véi dwe D nubi tai tinh Bac
Liéu (ctt) lan luot 1a 11,5 va 9,92 con. Nghién
ctu cua Lé Binh Phung va ctv (2009) cho
thdy SCSSS cta lon Fi(YL) phoi tinh duc
F1(DL) la 10,41 con, thap hon so vdi két qua
ctia chung toi.

TCS trung binh la 25,21 ngay, nam trong
khoang TCVN 9111:2011 yéu cau d6i voi cac
giong lon ngoai Y va L 1a 21-28 ngay, nhung
thap hon két qua nghién ctru cua H6 Thi Bich
Ngoc va ctv (2020) trén lon nai Fi(YL) phoi D
la 25,68 ngay. V6i TCS do, SCCS  dat 13,52
con, cao hon yéu cau cuia TCVN11910:2018 1a
khong nho hon 9 con. Két qua nay cao hon
két qua nghién cttu ctia H6 Thi Bich Ngoc va
ctv (2020) trén lon nai Fi(YL) duwoc phoi voi
duc D nubi tai tinh Hoa Binh (cii), véi SCCS
la 10,08 con; cao hon két qua nghién ctru ctuia
H6 Quéc Pat (2022) trén néi Fi(YL) va Fi(LY)
duoc phdi voi duc D nudi tai tinh Bac Liéu
(ctt) 1an luot la 9,77 va 9,25 con. Két qua cta
chiing t6i cao hon so véi nghién cttu cta Lé
Dinh Phung va ctv (2009) trén lon Fi(YL)
phoi tinh dwc Fi(DL) v6i 9,25 con; cao hon 9,5
(LY) va 9,6 (YL) con (Lé Thi Mén, 2015).

KLSS/6 (20,38kg), cao hon
TCVNO9111:2011 yéu cau do6i voi cac giong
lon ngoai Y va L la khong nhé hon 13,5kg.
Két qua nay cao hon két qua nghién ctru ctia
H6 Qudc Dat (2022) trén lon nai Fi(YL) va
F1(LY) phdi véi Duroc tai tinh Bac Liéu (ct)
1an luot la 14,2 va 13,3kg.

KLCS/6 trung binh la 84,92kg, cao hon
TCVN11910:2018 yéu cau doi véi cac giong
lon ngoai Y va L la khong nho hon 55kg; cao

hon két qua nghién cttu caa H6 Qudéc Dat
(2022) trén lon nai Fi(YL) va Fi(LY) duoc phéi
v6i duc D 1an luot 1a 64,6 va 60,5kg.

TDLD trung binh la 335,72 ngay, thap
hon TCVN11910:2018 yéu cau khong 16n hon
380 ngay.

HSLD 1la 254 I%a/nam, cao hon
TCVN11910:2018 yéu cau doi voi cac giong
lon ngoai Y va L la khong nho hon 21
Itra/nam; cao hon két qua nghién ctru cuia cac
tac gia HO Thi Bich Ngoc va ctv (2020) trén
lon nai Fi(YL) dwoc phdi véi duc D tai tinh
Hoa Binh (c@i), v6i HSLD 1a 2,25.

Bang 2. Ning suit sinh san lon nai TN70

Chi tiéu n Mean SEM TCVN P
SCSSS, con 899 14,14 0,11 >10 0,000
SCCS, con 695 13,52 0,12 >9 0,000
TCS, ngay 696 2521 0,12 2128 -
KLSS/6, kg 885 20,38 0,18 =>13,5 0,000
KLCS/6, kg 635 84,92 0,79 =55 0,000
TDLD, ngay 901 335,72 2,16 <380 0,000
HSLD, Ita/nam 733 254 0,01 >21 0,000

Ghi chii: Mikc so sanh sw sai khdc co y nghia thong
ké khi P<0,05; TCVN11910:2018 hogc TCVN 9111:2011
3.2. Ning sudt sinh san ctia lgn nai Large
White

Két qua tai bang 3 cho thay hau hét cac
chi tiéu sinh san ctia lon nai TN70 déu tot.

SCSSS la 14 con, cao  hon
TCVN11910:2018 yéu cau ddi véi cac giong
lon ngoai Y va L la khong nho hon 10 con.
Két qua nay cao hon két qua nghién cttu cua
Nguyén Thi Hong Nhung va ctv (2020) trén
lon nai Y tir ngudn gen Phap nudi tai Trung
tam Nghién cttu lon Thuy Phuwong véi SCSSS
la 13,59 con; ctia Lé Thi Mén (2015) vdi SCSSS
caa lon LY va YL nudi tai trai chan nudi
thudc cong ty Vemedim 1a 10,95 va 11,36 con.

TCS trung binh la 24,62 ngay, tuong
duong véi TCVN9111:2011 yéu cau d6i voi
cac giong lon ngoai Y va L 1a 21-28 ngay.
SCCS trung binh la 13,84 con, cao hon TCVN
11910:2018 yéu cau khong nho hon 9 con; cao
hon két qua nghién ctru cia Nguyén Thi Hong
Nhung va ctv (2020) trén lon néi Y t&r ngudn
gen Phap nudi tai Trung tam Nghién cttu lon
Thuy Phuong, voi SCCS 1a 12,01 con; cao hon
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so voi két qua ctia Poan Phuong Thay va ctv
(2015) nghién cttu trén 3 nhom lon: D, Lva'Y
lan luot 1a: 9,71, 10,35 va 10,31 con.

KLSS/6 trong nghién ctru nay la 20,22kg,
cao hon TCVN 9111:2011 la 13,5kg; tuong
duwong két qua nghién ctru cua cac tac gia
Nguyén Thi Hong Nhung va ctv (2020) trén
lon nai Y tr ngudn gen Phap nudi tai Trung
tam Nghién ctu lon Thuy Phwong, voi
KLSS/6 1a 20,3%g.

KLCS/6 trung binh la 90,59kg, cao hon
TCVN 11910: 2018 1a khong nho hon 55kg;
cao hon két qua nghién ctru ctia céc tac gia
Nguyén Thi Héng Nhung va ctv (2020) trén
lon nai Y tir nguon gen Phép nudi tai Trung
tam Nghién cttu lon Thuy Phuong 1a 79,06kg;
ctia Lé Thi Mén (2015) trén lon LY va YL nuoi
tai trai chan nu6i thudc cong ty Vemedim
teong tng 60,75 va 66,85kg.

TDLD trung binh trong nghién ctru nay la
379,68 ngay, thap hon TCVN11910:2018 yéu
cau doi voi cac giong lon ngoai Y va L la
khong 16n hon 380 ngay; thap hon két qua
nghién cttu ctia Nguyén Thi Hong Nhung va
ctv (2020) trén lon ndi Y tir nguon gen Phap
nudi tai Trung tam Nghién cttu lon Thuy
Phuong, véi TDLD la 358,75 ngay.

HSLD trung binh la 2,48 Ita/nam, trong
khi d6, TCVN 11910:2018 yéu cau khong nho
hon 2,1 Itta/ndm; cao hon két qua nghién ctru
clia céc tac gia Nguyén Thi Hong Nhung va
ctv (2020) trén lon nai Y tir nguon gen Phap
nuodi tai Trung tam Nghién ctu lon Thuy
Phuong, HSLD 1a 2,41.

Béang 3. Ning suét sinh san ctia nai LW

Chi tiéu n Mean SEM TCVN P
SCSSS, con 133 14,00 0,29 =10 0,000
SCCS, con 1323 13,84 0,056 =9 0,000
TCS, ngay 133 24,62 0,28 21-28 -
KLSS/6, kg 569 20,22 0,75 2>13,5 0,000
KLCS/6, kg 126 90,59 2,31 =55 0,000
TDLD, ngay 129 379,68 2,45 <380 0,000
HSLD, itamam 1.398 2,48 0,01 =>2,1 0,000

4. KET LUAN

Cac chi tiéu sinh san cta lon nai TN70
va LW déu dat va vuot so vdi

TCVN11910:2018 hoac TCVN9111:2011. Lon
nai TN70 cé: SCSSS 14,14 con; SCCS 13,52
con; TCS 25,21 ngay; KLSS/6 20,38kg; KLCS/6
84,92kg; TPLD 335,72 ngay; HSLD 2,54.
Twong tw, nai LW c6 SCSSS 14 con; SCCS
13,84 con; TCS 24,62 ngay; KLSS/6 20,22kg;
KLCS/6 90,59kg; TDLD 379,68 ngay; HSLD
2,48.

Nén tiép tuc duy tri va phat trién gidong
lon nai TN70 va LW trong cac trang trai chan
nudi ctia Cong ty C6 phan Phat trién Nong
nghiép Cong nghé cao DHN Dak Lak.

L3I CAm ON

Cic tdc gid tran trong cam on Cong ty C6 phin
Phdt trién Nong nghigp Cong nghé cao DHN Dik
Lik da gitip do trong qud trinh nghién ciru va dong y
cho cong bd'két qua.
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SINH TRUONG CUA TO HOP BO LAI F1(RED ANGUSXLAI SIND)

VA Fi(BBBxLAI SIND) NUOI TRONG NONG HO TAI DAK LAK
Trdn Quang anh , Ngo Thi Kim Chi*, Pham Thé Hue va Lé Pirc Ngoan

Ngay nhan ban thao bai bao 19/11/2025 — Ngay nhan bai phan bién: 15/12/2025
Ngay bai bao duoc chap nhan dang: 19/12/2025
TOM TAT

Nghién ctru nay nham x4c dinh sinh treong bo RALS va BBLS nudi trong nong ho tai Dak Lak. Stt
dung ham héi quy phi tuyén tinh Gorpertz, Logistic va Von Bertalanffy d€ mé ta dac diém sinh truong
ctia cac t6 hop lai Fi(Red Angus x Lai Sind) va Fi(BBB x Lai Sind) theo do tudi. Tong 100 bo (mdi td
hop 50 con) nudi tai huyén Ea Kar, tinh Dak Lk duoc st dung d€ xac dinh khoi lugng co thé qua cac
giai doan tudi. Ham Gormpertz, Logistic va Von Bertalanffy cé hé s6 xac dinh cao R?, tham s6 AIC, BIC
thap phi hop d€ stv dung md ta sinh trudong ctia bd RALS va BBLS. Ham Von Bertalanffy c6 hé sd xac
dinh R? cao nhat, hé s6 AIC, BIC thip nhét so véi ham Gorpertz va ham Logistic. BO RALS va BBLS ¢6
tudi tai diém udn dao dong trong khoang 10,0-14,6 thang tudi, khdi lugng tai diém udn trong khoang
233,2-327,2kg. Ham Von Bertalanffy duoc d€ nghi 4p dung d€ wde tinh khéi luong ctia bo lai RALS va
BBLS theo tudi.

T khoa: Sinh triéng, hoi quy phi tuyén tinh, bo lai F1(Red Angus x Lai Sind), bo lai F1(BBB x Lai Sind).

SUMMARY
Growth of Fi(Red AngusxLai Sind) and Fi(BBBxLai Sind) raised in households
in DakLak province

This study aims to determine the growth of RALS and BBLS cattle raised in households in Dak Lak
province. Non-linear Gorpertz, Logistic, and Von Bertalanffy regression functions were used to describe
the growth characteristics of RALS and BBLS combinations according to age. A total of 100 cattle (50 head
per combination) in Ea Kar district, Dak Lak province were arrange to determine body weight at different
age stages. The Gorpertz, Logisticc and Von Bertalanffy functions, with their high coefficient of
determination (R?) and low AIC and BIC parameters, are suitable for describing the growth of RALS and
BBLS cattle. The Von Bertalanffy function has the highest R? coefficient of determination and the lowest
were AIC and BIC coefficients compared to the Gorpertz and Logistic functions. RALS and BBLS cattle
have an inflectional age ranging from 10.0 to 14.6 months of age and an inflectional weight ranging from
233.2 to 327.2kg. The Von Bertalanffy function is recommended for estimating the weight of RALS and

BBLS crossbred cattle according to age.

Keywords: Growth, nonlinear regression model, F1(Red Angus x Lai Sind), Fi(BBB x Lai Sind).

1. DAT VAN DE

Bo lai hudng thit gitta Red Angus (RA)
véi Lai Sind (LS)-> Fi(RAXLS)-> RALS va giita
BBB v6i LS->F1(BBBXLS)->BBLS c6 kha nang
sinh truong cao, nang sudt, chat luong thit
tot, phtt hop voi thi hiéu nguoi tiéu dung tai
Viét Nam. Nhi€u cong b6 vé kha nang sinh
treong, nang suat thit va chat luong thit cta
bo lai FiBrx<LS), Fi(RAxLS), Fi(BBB<LS)
(Pham Vin Quyén va ctv, 2021; Nguyén Thi
My Linh va ctv, 2022. D€ khai thac duoc vu
thé vé sinh tredng ctia cdc nhém bo lai nham
to1 wu qua trinh nudi dudng cac t6 hop bo lai
moi hinh thanh. Viéc st dung cac ham phi

'Treong Dai hoc Tay Nguyén

2Truong Dai hoc Nong Lam Hué’

*Téc gia lién hé: TS. Pham Thé Hué, DT: 0983637005. Email:
huephamthe58608587@gmail.com.

tuyén tinh d€ mo ta sinh trudng la van deé cap
thiét trong qua trinh nu6i dudng bo lai. Pang
cht y 1a cac cdng bo cua Bathaei va Leory
(1996) str dung mo hinh toan va moi quan hé
gitta khoi luong co thé va do tudi d€ mo ta
sinh truong. Nguyén Thi Vinh va ctv (2020)
stt dung ham hoi quy phi tuyén tinh d€ mé ta
sinh tredng ctia bo F1(BBBxLS).

Chung t6i da danh gia sinh tredng cua 2
t6 hop bo lai F1(RAxLS) va Fi(BBBxLS) trong
diéu kién chan nudi nong hd tai Pak Lak
phuc vu cho cdng tac lai tao bo thit, cham séc
nudi dudng.

2, VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Gia stg, thitc an thi nghiém
Tong s6 100 bé lai F1(RAXLS) -> RALS va

F1(BBBxLS) -> BBLS (mdi t& hop lai 50 con: 25
duc va 25 cai) ¢d do tudi tir so sinh dén 24
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thang tudi nudi trong cac nong ho tai huyén
Ea Kar, tinh Dik Lik dwoc st dung dé€ thu
thap s liéu vé sinh trudong theo tudi. Bé cai
stta 6 thang tudi duoc nudi dén 24 thang tudi
bang phuong thitc nudi nhét cung cap thiic
an tho xanh va thie &n tinh tai chuong. Khiu
phan gém c6 Voi duogc thu cét tai thoi diém
45 ngay tudi sau d6 cat ngan 10-15cm trudce
khi cho &n, rom kho thtec an tinh dwgc phoi
tron voi nguyén liéu dia phuong bot ngo,
cam gao, bot sdn va kho dAu lac, uré (Bang 1).
Thtrc an tho xanh dwoc an tw do, thirc an tinh
duoc cho an 2 lan vao 8am va 14pm, nudc
udng duwoc cung cip tu do. Trong thoi gian
TN, bo duoc tiém phong bénh 16 mom long
mong, tu huyét trung va tay giun san theo
quy dinh tha y.

Bang 1. Thanh phan nguyén liéu va gia tri DD
Nguyénliéeu DM CP EE CF Ash ME
Co Voi45ngay 17,88 10,80 3,7834,28 9,8 2.078

Rom lua té 91,25 5,15 1,3229,88 12,45 1.550
Khé dau lac 89,22 32,24 7,70 9,80 5,13 2.334
Bot ngo 84,84 9,80 518 2,20 2,4 2922
Cam gao 90,27 8,46 6,7618,56 13,72 2.194
Sén 14t 87,70 3,27 1,27 3,09 0,31 2.902

DM: viit chit kho; CP: protein thé; EE: mé thé; CF:
xo thé; Ash: khoing téng s6; ME: Ning luwgng trao ddi
(kcal/kg DM)(Vién Chdn nudi Qudc gia.,2001)
2.2. Chi tiéu theo doi va phuwong phap xac
dinh

Khéi lugng (KL) so sinh ctia bé dugc can
bang can dong ho c6 do sai s6 +0,05kg, 6-21
thang tudi duoc can bang can dién ti Rud
Weight 1.200 Ug, sai s +0,05kg.

Bang 2. M6 hinh anh hudng c6 dinh ham héi quy phi tuyén tinh

M6 hinh Ham sinh truong Tudi tai di€ém udn (thang) KL tai di€m uén (kg)
Gormpertz Y=m*exp(-a*exp(-b*TT)) In(B)/k a/e
Logistics Y=m/(1+a*exp(-b*TT)) In(B)/k a2
Von Bertalanffy ~ Y=m*(1-a*exp(-b*TT))3 Ln(3*B)/k 8*a/27

Duong cong sinh treong duoc xac dinh
thong qua KL co thé va cac do tudi duoc
phan tich theo cac ham phi tuyén tinh, cong
thitc xac dinh tudi va KL tai diém udn duwoc
trinh bay ¢ bang 2.

Cac duong cong sinh truong duoc phan
tich trong phan mém R (phién ban R 4.0.5,
Nhom R Core (2021). Gompertz (Gompertz,
1825), Logistic (Pearl, 1977), Von Bertalanffy
(Von Bertalanffy, 1957), dwoc stt dung d€ mo
ta su tang truong. Khoi lvong duoc wdc tinh
theo thang tir so sinh dén 24 thang tudi bang
cach sit dung cac mo hinh khac nhau. Céac
tham s0 sau dwoc tao: KL co thé tiém can trén
(a), toc dd sinh truong wdc tinh (k), dac trung
cho phan dau tién cta qua trinh sinh truong
trudc diém uodn (B) va tham s6 hinh dang xac
dinh vi tri cta diém duong cong (m). Tiéu chi
thong tin ctia Akaike (AIC) va tiéu chi hinh
thanh Bayesian (BIC) duoc tao bE“mg Iénh
AIC() va BIC() trong phan mém R. Sai s&
chudn cua hoéi quy (SER) duoc tinh nhu mét
tiéu chi bd sung vé muc d¢ phu hgp cua ting
mo hinh (Garcia va ctv, 2019). Cac tham s6
AIC va BIC dwoc st dung dé€ so sanh hiéu

suat ctia md hinh. Céc gia tri BIC va AIC thap
hon chi ra m6 hinh t6t hon. Trong khi BIC la
mot tiéu chi quan trong dé€ lya chon mot mo
hinh dung, AIC la mét tham s6 phu hop dé
tim ra mo hinh t6t nhat d€ du doan cac quan
sat (Chakrabarti va Ghosh, 2011). Bén canh
AIC va BIC, mot hé s6 xac dinh (R?) da duwoc
14y tir m6i m6 hinh da thir nghiém. Cac ham
toan hoc co gia tri R? cao hon chi ra mot mo
hinh t6t hon. Do &6, mo hinh tot nhat da dwoc
xac nhan khi cac tham s6 caa AIC, BIC la thap
nhat va hé sd xac dinh (R?) la cao nhat.Trong
luong co thé du doan cuia bo duoc tinh bﬁmg
ham predict() trong phan mém R.

3. KET QUA VA THAO LUAN
3.1. Sinh truwdng tich lity bo RALS va BBLS

Khoi lugng co thé bo lai RALS va BBLS ti
so sinh dén 21 thang tudi duoc trinh bay &
bang 3 cho thay so sinh twong tng 25,5 va
29,4kg, 6 thang tudi tuong tng 1257 va
174,5kg sai khac gitta 2 nhom bo c6 y nghia
thong ké (P<0,05). bén 21 thang tudi dat lan
lwot 1a 420,7 va 583,9kg, sai khac c6 y nghia
thong ké (P<0,05). Nhin chung, bo BBLS c6 KL
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16n hon bo RALS ¢ tat ca cac mdc tudi, thé
hién wu thé cao cta giong bo BBB trong lai tao.
Bang 3. Khéi lugng tich lity (Mean=SD, n=50)

Tudi, thing RALS BBLS P
SS 25,5b+2,9 29,4°+3,3 <0,001
6 125,7°49,0 174,52+8,9  <0,001
12 211,549,4 309,92£13,9  <0,001
18 316,3%+7,2 450,1£18,2  <0,001
21 420,7°+45,7  583,92+32,8  <0,001

Ghi chii: Trong ciing mét hang cic s6 co cdc chib cdi
khdc nhau thi sai khdc c6 y nghia thong ké (p<0,05)

3.2. Ting khéi lwgng cuia cac t6 hop bo lai

Tang khoi lugng trung binh (TKL) la tinh
trang chiu anh huong ctua nhiéu yéu to, trong
dé ban chat di truyén ctia giong duc trong lai
tao dong vai tro quan trong. Tang khoi luong
ctia cac cap bo lai RALS va BBLS qua cac giai
doan tudi duoc trinh bay ¢ bang 4.

Giai doan tir so sinh dén 6 thang tudi,
TKL ctia t6 hop lai RALS va BBLS tuong tng
556,9 va 806,1 g/ngay, sai khac c6 y nghia
thong ké (P<0,05). Giai doan 18-21 thang tudi,
tkl cua bo RALS va BBLS twong tng 509,4 va

710,0 g/ngay, sai khac c6 y nghia thong ké
P<0,05. Tt so sinh dén 21 thang tudi bo RALS
va BBLS c6 TKL tuwong tng 534,3 va 769,5
g/ngay, sai khac ¢ y nghia thong ké P<0,05.
Bo BBLS thé hién vu thé TKL cao cua giong
bo BBB do KL Ién. Nguyén Thi Nguyét va ctv
(2020), cho thay bo F:BBB c6 ting trudng
tuyét doi 955,56 g/ngay. Pham Vi Tuan va
ctv (2021), cho thay bo lai CHBR, RABR,
DRBR c¢6 TKL tuyét doi tir so sinh dén 21
thang tudi dat tuwong ung 710,9; 669,5 va
608,1 g/ngay.
Béng 4. Tang khdi luong bo lai (g/ngay, n=50)

GD, thang  RALS BBLS p
S5-6 556,95+50,8  806,14+51,7  <0,001
6-12 476,75+67,3  752,14+64,6  <0,001
12-18 581,98+71,6  780,04+69,2 <0,001
18-21 509,45+195,6  710,04+157,2  <0,001
5S-21 534,38+31,1  769,5%+33,4  <0,001

Cac gid tri trung binh trong cung hang mang chir cdi
khac nhau la sai khdc co y nghia thong ké (P<0,05).

3.3. M6 hinh hoéa sinh trudng cua bo lai
RALS va BBLS

Bing 5. Cac tham s6 ham sinh truéng ciia bd RALS va BBLS

Gidng bo Mo hinh a+SE b+SE k+SE Ham sinh truéng
Gompertz  637,5830,0  2,78:0,05 _ 0,08:0,004  Y=637,53%exp(-2,78"exp(-0,08"TT))
RALS Logistic 500.2+13,6  9.19+0.38  0,16+0,006  Y=500,20/(1+9,19*exp(-0,16*TT))
Bertalanffy = 786.9+53,6 0.64+0,01 0,05+0,004 Y=786,88%(1-0,64*exp(-0,05*TT))?
Gompertz 783,3£18,9 2,80+0,04 0,09+0,003  Y=783,32%exp(-2,80%exp(-0,09*TIT))
BBLS Logistic 654,3 £10,5 9,42+0,34  0,17+0,005  Y=654,31/(1+9,42*exp(-0,17*TT))
Bertalanffy  909,1+29,3 0,64+0.01  0,06+0,003 Y=909,1*(1-0,64*exp(-0,06TT))?

Két qua udc luong cac tham s6 a, b, k ctia
cac ham sinh truong dwoc trinh bay ¢ bang 5
va hinh 1. Khoi luwgng treong thanh dy doan
a cho bo RALS va BBLS d6i véi ham
Gormpertz lan lwgt la 6375 va 783,3kg.
Twong tu, ham Logistic 1an luot la 500,2 va
654,3kg. Ham Bertalanffy cho két qua gia trj a
lan luot la 786,9 va 909,1kg. Gia tri a cua bo
bo BBLS thap hon nghién ctru cua Nguyén
Thi Vinh va ctv (2020) trén bo Fi(BBB x LS),
gia tri m do6i véi ham Gormpertz 703,4-
1087,3kg, ham Logistic bién ddng 552,5-
815,5kg va ham Von Bertalanffy 861,5-
1403,5kg. Behr va ctv (2001) cho thdy ham
Von Bertalanffy, Gompertz, Brody dao dong
trong khoang 693-1.368kg; trong d6 cac ham

Brody, Von Bertalanffy, Richards c6 m 16n
hon cac ham khac.
Bang 6. mirc dg tin ciy ctia mo hinh sinh truéng

Bolai Mo hinh AIC BIC Rz R2 AIC BIC
Gompertz 2 2 2 9727 273984 275465
RALS Logistic 3 3 3 9679 278800  2802.82
Bertalanffy 1 1 1 9743 272199  2736.81
Gompertz 2 2 2 9860 274821  2763.03
BBLS Logistic 3 3 3 9807 284468  2859.50
Bertalanffy 1 1 1 9876 271144 272625

AIC: Tiéu chudn théng tin cua Akaike; BIC: Tiéu
chuan thong tin Bayesian; R°: H¢ so xdc dinh.

Sinh trudng cua bo lai RALS va BBLS,
cac thong s6 (AIC, BIC) dugc xép hang tur
thap nhat (=1) dén cao nhat (=3), va R? duoc
x€p hang ttr cao nhat (=1) dén thap nhat (=3).
Két qua cho thdy ham Gompertz va
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Bertalanffy 1a nhitng mo hinh t6t nhat dé udc
tinh kha nang sinh truong cua bo lai RALS va
BBLS. Trong cac ham sinh trudng, tham s&
danh gia d¢ tin cay la hé s6 xac dinh R? cang
16n cang tot; tri tuyét doi ctia cac tham sd
danh gia d¢ chinh xac gdm tri tuyét doi cta
sai s6 AIC va sai s6 binh phuwong BIC cang
nhd cang tot. Theo Behr va ctv (2001), md
hinh Bertalanffy phu hgp d€ udc luong sinh
treong theo tudi cho bo duc BBB va md hinh
Brody phu hgp cho bo cai. Két qua nghién
cttu cua chung toi thu duoc trong thi nghiém
phtu hop voi nghién ctitu ctia Alessandra va
ctv (2006) khi nghién cttu duong cong sinh
truong ctia bo cai to Holstein bang mo hinh

KL
100 200 300 400 500
Y

T

Hinh 1a.Duong cong ST Gormpertz ciia bo RALS

KL
100 200 300 400 500
o

Hinh 1c. Puong cong ST Logistic caa bo RALS

KL
100 200 300 400 500

1T

Hinh 1e. Puong cong ST Von Bertalanffy caa bo
RALS

Céc két qua vé tudi, khoi luong cua cac

nhom bo tai diém udén duoc trinh bay tai

bang 7 cho thay toa do diém udn cua duong

cong Gompertz: Tudi tai diém udn cua cac

Gompertz cho thay gia tri khoi luong udc
tinh 616,80 kg, R? rat cao 99,80%. Gia tri b
trong nghién cttu nay tuong duong vdi gia tri
b ctia bo Fi(BBBXLS) ctia Nguyén Thi Vinh va
ctv (2020).

Bing 7. Tudi (thang) va KL tai diém udn (kg)

Bo lai Mo hinh YP1 XP1
Gormpertz 234,5 13,2

RALS Logistic 250,1 14,2
Von Bertalanffy 233,2 13,1

Gormpertz 288,2 11,1

BBLS Logistic 3272 12,8
Von Bertalanffy 269,4 10,0

Xpl:Thang thay ,déz: toc dg sinh truong ; Ypl: Khoi
lwong tai diém thay doi toc do sinh truong
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b
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Hinh 1b. Pwong cong ST Gormpertz caa bo BBLS
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Hinh 1d. Puong cong ST Logistic ctia bo BBLS
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100

Hinh 1f. Puong cong ST Von Bertalanffy ctua bo
BBLS

nhom bo RALS va BBLS 1a 13,2 va 11,1 thang,

teong ung voi KL la 234,5 va 288,2kg. Ham

Logistic cia bo RALS va BBLS ¢4 tudi tai

diém udn tuong tng 14,2 va 12,8 thang, KL

twong ung la 250,1 va 327,2kg. Ham
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Bertalanffy c6 diém udn tai 13,1 va 10,0 thang
twong ung KL tai diém udn la 233,2 va
269,4kg. Ty 1é KL tai diém udn so voi KL
tredng thanh (a) ctia cdc nhom bo dao dong
44,16-54,04%. Nguyén Thi Vinh va ctv (2020)
cong bd bo Fi(BBB x LS) ham Gormpertz,
Logistic va Von Bertalanffy c6 tudi thay doi téc
do sinh triedng 6 con duc va con cai turong ting
15,98 va 11,49; 20,41 va 14,29; 15,47 va 10,05
thang. Tuong tng KL tai diém udn 400,13 va
258,86; 407,74 va 276,27 va 415,44 va 255kg.
biém udn cua dudng cong sinh trudong la gia
tri quan trong giup nguoi chan nudi biét duoc
dédc diém cua cac giai doan sinh trudng cua bo
thit. Trong ham sinh truéng diém udn la diém
chuyén tiép cta duong cong sinh truwong tich
liy chuyén tir pha sinh trudéng chdm sang pha
sinh treong nhanh d€ c6 cac bién phap khai
thac tiém nang sinh treong ctia bo thit dat hiéu
qua cao bang cac bién phap chan nuoi, ché’ do
dinh dudng phu hop dé dat duoc tang trudng
nhanh. Theo Brody (1945), diém udn cua
dudng cong sinh trudng trung véi sy bat dau
cua tudi dady thi va cung véi su gia tang ty 1é
chat béo sau giai doan do.

4. KET LUAN

Bo lai RALS va BBLS ltic 21 thang tudi c6
KL 16n (420,7-583,9kg), sinh truong tuyét do6i
dat 534,3-769,5 g/ngay, dap ung duoc yéu
cau cua thi treong bo thit trong nudc.

Ham phi tuyén tinh Gormpertz, Logistic,
Von Bertalanffy phu hop d€ md ta sinh
treong cua bo lai RALS va BBLS theo tudi, c6
hé s6 xac dinh cao R? va cdc tham s6 AIC, BIC
thap. M6 hinh Von Bertalanffy phu hgp hon
so voi Gorpertz va Logistic voi R? cao nhat,
AIC, BIC thap nhat.

Ham Von Bertalanffy:

- Bo RALS: Y=786,88%(1-0,64*exp(-
0,05*TT))?

- Bo BBLS:  Y=909,1%(1-0,64*exp(-
0,06*TT))?

Tudi va KL tai diém udn wdc tinh theo
mo hinh Von Bertalanffy cia bo RALS 1a 13,1
thang va 233,2kg; cua bo BBLS la 10,0 thang
va 269,4kg.

Nén st dung ham sinh truwong Von
Bertalanffy d€ dw doan sinh trudong cua bo
RALS va BBLS qua cac do tudi dé phuc vu
cho cong tac lai tao bo va cham séc nuodi
dwong bo thit.
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DAC PIEM HINH THAI VA PHUONG TRINH UOGC LUONG

KHOI LUONG BO LAI CHAROLAIS O NONG HO TAI AN GIANG
Nguyén Bd Trung™, Tran Bdo Uyén Phuong™* va Phan Thi Tram"?

Ngay nhan ban thao bai bao: 08/01/2026 - Ngay nhén bai phan bién: 28/01/2026
Ngay bai bao dwgc chap nhan dang: 11/02/2026
TOM TAT

Nghién ctru nham mo ta dic diém hinh thai va xay dung phuong trinh woc luong khoi luon
(KL) b lai Charolais (Cha) nudi nong ho tai tinh An Giang. Dan bo lai Cha dang gia tang nhanh ve s0
luong do nhu cau san xuét bo thit cao san tai DBSCL. Tong 0 30 ca thé bo lai Cha véi tylé en 50-75%
d& xac dinh cac chi tiéu dai than, KL, vong nguec, cao vai va dai than chéo; KL dugc xac din ang can
dién tir. Cac phép do duoc thyce hlen theo quy chuan FAO va ICAR nham dam bao tinh 13p lai va do
tin cdy. Két qua cho thdy bo duc lai Cha c6 KL trung binh 437,9kg, trong khi bo cdi la 375,9kg; cdc chi
tiéu hinh thai déu phan anh tdm vdc 16n va kha néng sinh truéng t6t cua t6 hop lai nay trong diéu kién
nong ho. Tuong quan gifta cac chi tiéu ngoai hinh va KL rét cao, ddc biét vong nguc la bien du bao
manh nhét & ca hai gidi tinh (r>0,82). C4dc m6 hinh héi quy da bién duoc xay dung cho bo duc, bo cai
va toan dan c6 R?=97,2-99 6%, cho thay kha nam%1 glal thich t6t sy bién thién KL tr cc bién hinh théi
don gian. Phuong trinh u6c luong KL ap dung hi¢u qua tron% diéu kién thuc tién, giup nong ho xac
dinh KL bo nhanh va chinh xac, khong can st dung can, gop phan giam sai léch trong dinh gia thuon

pham va ho tro cong téc chon gidhg. Két qua cung cap co s6 khoa hoc cho viéc quan ly va phat trién bo
lai Cha tai An Giang va DBSCL.

Tw khoa: Bo lai Charolais, phuwong trinh woc lwong, khoi lieong, hinh thdi hoc.
ABSTRACT

Morphological characteristics and weight estimation equation of Charolais crossbred
cattle at farm households in An Giang province

This study aimed to describe the morphological characteristics and develop body-weight
estimation equations for Charolais crossbred cattle raised under smallholder conditions in An Giang
Province-a population that has been rapidly expanding due to increasing demand for high-
performance beef production in the Mekong Delta. A total of 30 Charolais crossbreds carrying 50-75%
Charolais inheritance were evaluated for body indices including body length index, body mass index,
heart girth, wither height, and diagonal body length; body weight was measured using an electronic
scale. All measurements followed FAO and ICAR standards to ensure repeatability and reliability.
Results showed that male crossbred cattle had an average body weight of 437.9kg, while females
averaged 375.9kg; the morphological traits reflected a large body 2, rame and strong growth potential of
this crossbreeding combination under smallholder farming conditions. High correlations were
observed between body weight and the morphological traits, with heart girth being the strongest
predictor in both sexes (r>0.82). Multivariate regression models developed for males, females, and the
entire population exhibited very high coefficients of determination (R>=97.2-99.6%), indicating strong
explanatory power of simple morphometric variables for body-weight variation. The we1§ht—
estimation equations develoged in this study can be effectively applied in practical settings, enabling
farmers to determine cattle body weight quickly and accurately without using weighing equipment,
thereby reducing valuation errors and supporting selection decisions. The findings provide important
scientific evidence for the management and development of Charolais crossbred herds in An Giang
Province and the Mekong Delta region.

Keywords: Charolais crossbred cattle, estimation equation, body weight, morphology.

1. DAT VAN BE

Két thac giai doan Zébu hoa dan bo dia
phuong (1993-2015), nhitng nam gan day,

ITreong Pai hoc An Giang, PHQG TP H6 Chi Minh

2Sinh vién Truong Dai hoc An Giang, PHQG TP H6 Chi Minh
*Tac gia lién hé: TS. Nguyen B4 Trung, Giang vién B mén
Khoa hoc dong vat, Khoa Nong nghiép-Tai nguyén thién
nhién, Truong Pai hoc An Giang. S6 18-Ung Van Khiém-
Long Xuyén-tinh An Giang. DT: 0918139960. Email:
nbtrung@agu.edu.vn.

chuong trinh phat trién bo lai hudng thit tai
An Giang ¢6 su chuyén dich manh mé theo
huwdéng wu tién gitta bo lai Zébu (Bos indicus)
va cac giong bo thit cao san Bos taurus. Bo lai
Charolais (Cha) ndi lén va duoc néng dan wa
chudéng nhat do tam véc 16n, téc dd sinh
tredng nhanh va ty 1€ thit xé cao, phu hop
véi xu hudéng nang cao nang suat bo thit
vung DBSCL (Nguyén Van Thanh va ctv,
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2020). Theo Chi cuc Chdn nuo6i va tha y An
Giang (2022), lwgng tinh Cha tang déu trong
nam 2018-2023, thé hién xu hwéng chuyén
d6i manh sang giong lai cao san, phu hop véi
dinh hudng lai kinh t& duwoc FAO (20122)
khuyén cdo cho cac quoc gia dang phat trién.

Sy gia tang vé sO luwong va muc do pho
bién cua bo lai Cha dwoc thic day boi sinh
treong vuwot troi. Nhiéu nghién ciu da
khing dinh d3c trung ngoai hinh, vong
nguce 16n va khung than phat trién tot la co
s6 gitip bo Cha tich lily co bap (Heinrichs va
ctv, 1992; Bourdon, 1997). Tai Viét Nam, két
qua khao sat cua Pham Van Cuwong va ctv
(2021) trén bo Red Angus lai Cha, Zébu lai
Cha (T6 Duwong Thanh Tuyén, 2023) ciing
cho thay nhom bo lai ¢6 kha nang thich nghi
tot véi diéu kién mién Tay Nam B9, cung c6
xu hudng md rong quy mo dan lai Cha tai
An Giang.

Tuy nhién, khi dan bo phat trién nhanh,
viéc xac dinh khoi lvong (KL) bo tai nong hd
van dang dua vao kinh nghiém dan gian, gay
ra sai léch dang ké gitra gid tri thuc va gid tri
giao dich. Cac nghién cttu cua Ribeiro va ctv
(2004) tai Brazil; Yates va ctv (1983) tai Nhat
Ban chi ra néu khong cé phuong trinh udc
lwong KL dwa trén cdc chi tiéu hinh thai do
dac chuan hoa, sai s6 woc lugng cd thé vuot
qua 10-15%, lam giam hiéu qua kinh t€ cta
nong ho.

Trong boi canh d6, viéc xdy dung mo
hinh hoi quy uéc lwong KL bo lai Cha dua
trén cac chi tiéu ngoai hinh don gian, dé do
nhu vong nguc, dai than chéo va cao vai trd
thanh nhu cau cap thiét. Cac phuong phap
tiép can cua FAO (2012)® va ICAR (2018) déu
nhan manh hiéu qua cta viéc st dung cac
thuée do hinh thai d€ dw bao KL bo nham
chudn hoa cong tac quan ly dan, nang cao do
chinh xéc trong dinh gia va hd tro chon loc
giong. Do d¢, viéc xay dung phuong trinh du
doan KL pht hop cho bo lai Cha tai tinh An
Giang khong chi mang y nghia khoa hoc ma
con cé gid tri tng dung cao trong thuc tién
chdn nu6i. Mot mo hinh chinh xac, dé ap
dung va phu hop véi diéu kién nong ho sé

giap nguoi dan wdc lwong KL bo nhanh hon,
giam su phu thudc vao thuong lai, dong thoi
tao co s& cho cong tac ghi chép, quan ly va
chon loc giéng hiéu qua hon la muc tiéu
trong tam ma nghién cttu nay.
2, VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

Nghién cttu duoc thuc hién trén 30 bo lai
Cha (15 duc, 15 cai), 2-4 nam tudi, ty 1é gen
Cha 50-75% va dac diém ngoai hinh theo
huéng dan ctia FAO (2012):. KL bo dugc xac
dinh bf"ang can dién ti IDS701 véi d6 chinh
xac +0,2kg. Dung cu gom thuwdc day mém,
thudc gay, thude thép cudn d€ do cac chi tiéu
ngoai hinh co ban. MOi ca thé duwoc thu thap
ddy du thong tin vé gidi tinh, tudi, KL va cac
s0 do hinh thai theo quy trinh chuan.
2.2. Phuong phap thi nghiém va thu mau

Bo dugc do vao budi sang trudce khi cho
&n, ding trén nén phang va gitt tu thé tu
nhién, tuan tht huéng dan vé ky thuat do
hinh thai cua ICAR (2018). Céc chi s6 KL bo,
vong nguc (VN), cao vai (CV) va dai than
chéo (DTC) [KL=(VN/CV)x100] dwoc ghi
nhan theo vi tri quy dinh trong cac nghién
ctu hinh thai hoc (Smith, 1993; Jones va
Peters, 2005; Salako, 2006; Chacén va ctv,
2011; Food Safety Inspection Service, 2013;
Putra va ctv, 2019). Tat ca cac chi tiéu dwoc
do 2 1an va 1ay trung binh (TB) theo Mead va
Hasted (2003) va duwoc thuc hién bdi cung
mot nhom nguoi.

C4c chi tiéu thu mau gom: KL, VN, CV va
DTC. Tuong quan gitta cac chiéu do va KL
duoc phan tich riéng theo gidi tinh dé xay
dung cac mo hinh hoi quy tuyén tinh da bién
nham wéc luong KL. Phuong phap phan tich
duoc tham khao tir cac nghién cttu twong tw
trén bo thit cha Heinrichs va ctv (1992);
Ribeiro va ctv (2004); Almeida va ctv (2014),
nhan manh vai tro cua vong nguc nhw bién dw
bdo quan trong nhat doi voi KL. Cac tham s6
thong ké gdm hé s6 twong quan Pearson, hé s6
xac dinh (R?) va sai khéc tuyét d6i trung binh
(S) duoc st dung dé danh gia d6 tin cay cua
mo hinh.
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2.3. Xt ly thong ké

M6 hinh tuyén tinh téng quat (GLM)
trong phan mém Minitab 16.1 va théng ké
mod ta trong Microsoft Excel 2016 duoc st
dung; tuwong quan Pearson (r) gitta cac bién
hinh théai va KL, va hoi quy tuyén tinh da
bién duoc str dung d€ xac dinh phuong trinh
du doan KL co thé. D€ danh gia d¢ chinh xac
mo hinh du doan, ngoai R? st dung RMSE
(Root Mean Square Error-S) d€ do murc d6 sai
khac tuyét doi trung binh gitta gia tri du
doan va quan sat: Gia tri cang nhd, mo hinh
cang chinh xac.

3. KET QUA VA THAO LUAN
3.1. Hinh thai, twong quan va héi quy gitta
KL va ngoai hinh bo duc lai Charolais

Két qua bang 1 cho thdy bo duc lai Cha
tai An Giang c6 KL 437,9kg, VN 175,3cm,
DTC 153,7cm, chi s6 khoi luong (CSKL) 125,7
va chi s6 dai than (CSDT) 110,1 phan 4nh thé
voc 16n va kha ndng sinh treong nhanh cua
nhom bo hudng thit. Cac thong s VN va
chiéu cao (CC) twong dong voi dir liéu cta
Heinrichs va ctv (1992) trén giong Holstein
duc KL 16n, gan voéi dédc trung tam voc cua
bo thit Charolais thudn theo moé ta caa
Blakely va Bade (1994). DTC 153,7cm twong
duwong gia tri 149-152cm ctia bo Cha lai trong
bdo cdo cua Chacon va ctv (2011), ching
minh bo duc tai An Giang cé khung than kha

dai. CSDT la 110,1 phu hop kiéu hinh bo thit
than dai theo phan loai cta Smith (1993).
CSKL 1a 125,7 cho thay bo duc c6 than hinh
can do6i va mang dac diém KL-CC phu hop
voi nhom bo thit cao san. Gia tri nay tuong
dwong CSKL 124-126 ctia bo Cha lai tai Thai
Lan va Brazil (Ribeiro va ctv, 2004). Diéu nay
khang dinh tiém nang cai thién voc dang ctia
t0 hop lai Cha phu hop véi dinh hwéng cai
thién nang sudt thit ctia dan bo tai DBSCL.
Bang 1. Hinh thai bo duc lai Charolais

Puc KL CV VN DTC
laiCha (kg) (cm) (cm) (cm) CSKL CSDT
TB 4379 139,6175,3 153,7 125,7 110,1
SE 191 22 25 24 1,2 0,7
SD 740 85 97 94 47 2,7
MIN 3048 123 154 131 118 106
MAX 564,2 152 190 165 132,6 1174

Nhu vay, VN ¢6 moi lién hé manh nhat
véi KL (r=0,9839), phu hop véi xu thé chung
trong cac nghién cttu hinh thai bo thit. Ribeiro
va ctv (2004) tai Brazil; Almeida va ctv (2014)
trén bo Zébu lai cling xac dinh VN la bién tién
luong quan trong nhat voi hé s6 xac dinh
R2>90%. M6 hinh héi quy da bién ctia nghién
cttu nay c6 R?>=97,2%, cao hon mtrc 92% ghi
nhan boi Bourdon (1997) trén bo Bos indicus va
94% cuta Ribeiro va ctv (2004). Diéu nay cho
thdy mo hinh wdc luong xay dung cho bo duc
lai Cha tai An Giang c6 do tin cay cao va phu
hop véi diéu kién dia phuong.

Bang 2. Phuwong trinh héi qui gitta KL va kich thuéc mét s6 chiéu do bo dwc lai Cha

Chi tiéu Phuong trinh fetynd "“Ily th;‘;&‘;"' -
VN (X) y=7,51x1-879 0,9839 0,000 968 13,7170
CV (X2) y=6,52x:-472 0,7523 0,001 56,6 50,5978
DTC (X3) y=6,56x3-571 08335 0,000 69,5 42,4364
X1 Xo X5 y=8,33X1-0,66X+1,50X-884 0,000 972 13,9690

S la sai khdc tuyét doi trung binh giira gid tri dyw dodn va gid tri quan sdt

3.2. Hinh thai, twong quan va héi quy giira
KL va ngoai hinh bo cdi lai Charolais

Bang 3 cho thdy trung binh KL ctia bo cai
lai Cha 375,9kg, VN 167,5cm, CV 129,0cm,
DTC 140,7cm, CSDT 109,0 va CSKL 129,9. So
voi dan bo cai tai Tay Nguyeén KL chi dat
362,5kg va VN 165,2cm (Nguyén Van Thanh
va ctv, 2020), bo cai tai An Giang c6 mttc sinh

treong kha hon, ching to diéu kién dinh
dudng va cham séc tai vung DBSCL thuan
loi hon. Két qua nay tuwong dong véi bao cao
cta Pham Van Cuong va ctv (2021) vé bo Red
Angus lai Cha cai tai PBSCL (368 kg), cac
giong bo thit cai tdm voc 16n nhu Japanese
Black duoc Yates, Koch va Dikeman (1983)
ghi nhan. CSDT va CSKL tuwong dong véi bo
cai tam voc bo Cha va Angus (Smith, 1993;
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Almeida va ctv, 2014), cho thay dan bo cai tai
An Giang 6 su can doi tot gitta chiéu DTC
va KL.

Bang 3. Hinh thai bo cai lai Charolais

Cailai KL CV VN DTC
Cha (kg) (cm) (cm) (cm) CSKL CSDT
TB 3759 129,0 167,5 140,7 1299 109,0
SE 15,5 19 2,2 2,0 1,1 0,6
SD 600 73 85 79 43 2,2
MIN 2898 113 155 128 121,6 1053
MAX 4728 142 181 159 1372 1132

Céc chi tiéu tuong quan cho thdy VN
tiép tuc 1a bién co stc anh hudng lén nhat
(r=0,9839), tai khang dinh xu hwéng duwoc

néu boi Heinrichs va ctv (1992) va Almeida
va ctv (2014) rang VN la chi tiéu hinh thai 6n
dinh va du doén t6t KL ¢ bo cai. M6 hinh hoi
quy ctia bo céi dat R%=99,6%, cao hon dang ké
két qua R2=0,91 ctia Nguyén Van Thanh va
ctv (2020) va R2=0,88 cta Db Vin Hai va
Pham Thi Hong Loan (2021) trén bo Red
Angus, chitng to kha nang duw doan vuot troi
cta moO hinh trong bdi canh néng ho. Diéu
nay dac biét quan trong khi bo cai thuwong co
bién dong sinh ly 16n hon bo duc, song van
cho thdy muc d6 phu hop t6t véi mo6 hinh
ctia nghién cttu nay.

Bang 4. Phuong trinh héi qui gitta KL va kich thudc mot s6 chiéu do bo cai lai Charolais

s s . Két qua xi ly thong ké
Chi tiéu Phuong trinh . P R(%) S
VN (X1) y=7,02x1-800 0,9839 0,000 99,5 4,47406
CV (X2) y=6,46x2-458 0,7523 0,001 61,3 38,7319
DTC (Xs) y=5,63x3-417 0,8335 0,000 69,5 42,4364
X1; Xz; X3 y=7,29X1-0,953X2+0,551X3-799 0,000 99,6 4,14433

3.3. Hinh thai, twong quan va hoi quy giita
KL va kich thwdc bo dwc/cai lai Charolais

Trung binh KL bo dwc/cai lai Cha la
406,9kg, VN 171,4cm, DTC 147,2cm, CSKL
125,7 va CSDT 110,1 (Bang 5), phan anh tam
vOc 16n va sy 0n dinh hinh théi cta bo lai Cha
tai An Giang. VN gan véi s6 liéu ctia Almeida
va ctv (2014) trén bo Zébu lai ¢ Brazil (172cm)
va tuong duong gia tri do dwoc ¢ cac giong bo
thit trong Iwong 16n theo mo ta cta Blakely va
Bade (1994). Biéu nay cho thay su 6n dinh cua
cac chi tiéu hinh thai chtt dao ciia nhém bo lai
Cha trong diéu kién chan nudi nong ho.

Bang 5. Khdi lugng bo duc/cai lai Charolais

Puc/cai KL CV VN DTC

lai Cha (kg) (cm) (cm) (cm) CSKL CSDT
TB 406,9 134,3 171,4 147,2 125,7 110,1
SE 134 1,7 1,8 19 1.2 0,7
SD 73,3 95 98 108 4,7 2,7
MIN 289,8 113 154 128 118 106
MAX 564,2 152 190 165 1326 1174

Tuwong quan gitta KL va cac chi tiéu
ngoai hinh cho thdy VN tiép tuc la bién du
bao manh nhat (r=0,824), phu hop véi xu thé
chung trong nghién cttu bo thit trén thé gidi

(Heinrichs va ctv, 1992; Ribeiro va ctv, 2004).
Su nhat quan nay phan anh méi lién hé sinh
hoc gitta su phat trién VN va thé tich 16ng
nguc, von déng vai tro then chot trong kha
nang tich liiy co bap ctia bd hudng thit. Méi
twong quan chat caa DTC (r=0,952) cling
twong dong voi két ludn cua Yates va ctv
(1983) trén bo Japanese Black-hinh thé dai va
co phat trién manh.

Phuong trinh hoi quy da bién cua dan bo
duc/cai dat hé s R=98,1% (Bang 6), ching
minh kha nang giai thich cao ciia mo6 hinh.
Két qua nay vuot trén mtc R?=91% cta mo
hinh xay dung tai Tay Nguyén (Nguyén Van
Thanh va ctv, 2020); R>=94% trong nghién
ctu cua Ribeiro va ctv (2004) trén bo lai
Brazil. Diéu nay cho thdy mo6 hinh tai An
Giang phu hop voi diéu kién néng ho, noi bo
thuong c6 phéan tan 16n vé hinh thai do khac
biét vé ty 1€ lai va diéu kién dinh dudng. Mtic
d6 chinh xac cao ctia mo hinh cling cing c6
gia tri tng dung cua cac bién hinh thai don
gian trong DDKL bo thit, phu hop voi
khuyén nghi cia FAO (2012)* vé phét trién
cong cu dy doan nhanh trong quan ly dan.
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Bang 6. Phuong trinh hoi qui gitta KL va kich thwéc hinh thai bo dwc/cai lai Charolais

Két qua xit ly thong ké

Chi tiéu Phuong trinh . P R(%) S
V (X1) y=7,41x1-864 0,824 0,000 98,1 10,4164
CV (X2) y=6,30x2-439 0,823 0,000 66,0 43,5055
DTC (Xs) y=5,65x3-425 0,952 0,000 69,4 41,3026
X1 X2 X3 y=7,45X10,151X2+0,089X5-863 0,000 98,1 10.7984

Hinh 1. Can va do ngoai hinh bo lai Cha

4. KET LUAN

VN, CV va DTC thé hién moi lién hé chat
ché véi KL ¢ ca bo duc va bo cdi, trong do
VN 1ludn 1a bién cé sttc de bdo manh nhat:
cac mo hinh hoi quy da bién dat R>=97,2% bo
duc; 99,6% bo cai; 98,1% dan duc/cai), phu
hop dé 4p dung trong diéu kién thuyec tién.

Tam véc va KL ctaa bo lai Cha tai An
Giang tuong duong mot s6 nghién ctru trong
nudc, dong thoi phu hop véi xu huéng hinh
thai cuia cac giong bo thit tam voc 1on trén thé’
gi6i, khang dinh sy thich nghi t&t va tiém
nang phat trién cua t6 hop lai Charolais trong
diéu kién sinh thai DBSCL.

M6 hinh uéc lwong KL nay c6 thé ap
dung cho ndng ho dé xac dinh KL bo nhanh,
chinh xac, gop phan nang cao hiéu qua quan
ly dan, cai thién quy trinh dinh gia thwong
phdm va hd tro cong tdc giong tai dia
phuong. Day la co s& quan trong cho nghién
ctu tiép theo nham mo rong co sd dir licu,
danh gia di truyén va hoan thién cac mo6 hinh
sinh tredng cho bo lai Charolais tai PBSCL.
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ANH HUONG CUA BO SUNG ADE LEN TANG KHOI LUONG,
THANH PHAN THAN THIT VA CHAT LUQONG THIT GA MD2.Bb

Chdu Thi Thu Nga', Nguyén Trong Ngi#? va Nguyén Thiét?”

Ngay nhan ban thao bai bao: 28/11/2025 - Ngay nhan bai phan bién: 22/12/2025
Ngay bai bao duoc chap nhan dang: 29/12/2025
TOM TAT

Nghién cttu nay nham danh gla anh huong cua viée b8 sung vitamin ADE dén kha nang tang
trong, ddc di€m than thit, mau sac va thanh phan héa hoc ctia thit ga MD2.BD. Téng sd 80 gao4 tuén
tudi (khéi lugng trung binh 250 g) dugc bd tri ngau nhién vao hai nghiém thie (NT) v6i bdn 14n 1ap lai:
NT khong b6 sung ADE (KBS) va NT bd sung vitamin ADE véi lieu luong 2 g/L nuwée udéng (BS). Thi
nghiém (TN) duogc tién hanh trong 9 tuan, vdi diéu kién nudi dudng va quan ly giéng nhau gitra hai
NT. Két qua TN cho thdy bo sung vitamin ADE khéng anh huéng (P>0,05) dén Iuong thitc an tiéu thy,
khoi luong cudi, tang khoi hrong va FCR. Tuy nhién, ga duoc b6 sung ADE c6 ty 1€ than thit cao hon
va ty 1é moé bung thap hon so véi nghiém thikc khong bd sung ADE (P<0,05). BO sung ADE lam ting
mau dé (a) va mau vang (b) ctia thit du1, trong khi mau sac thit luon khong thay ddi. Thanh phan héa
hoc ctia thit khong bi anh huong cta viéc bo sung ADE (P>0, 05) BG sung vitamin ADE véi liéu lugng 2
g/L nude uong glup cai thién ty 1€ than thit, glam m& bung va nang cao mau sac thit dii, nhung khong
anh hudéng dén nang suét sinh trudng cua ga MD2.BD.

Tw khoa: Chat lugng thit, ga thit, thanh phdn hoa hoc, vitamin.
ABSTRACT

Effects of ADE supplementation on the growth performance, carcass characteristics and
meat quality of MD2.BD

This study aimed to evaluate the effects of vitamin ADE supplementation on growth
performance, carcass traits, meat color, and chemical composition of MD2.BD chickens. Eighty
chickens at four weeks of age (average initial body weight 250 g) were randomly allocated to two
treatments with four replicates each: a control group without ADE supplementation and a
supplemented group receiving vitamin ADE at 2 g/L of drinking water. The experiment lasted nine
weeks under identical feeding and management conditions. The results indicated that vitamin ADE
supplementation had no significant effect (P>0.05) on dry matter intake, final body weight, daily
weight gain, or FCR. However, supplemented chickens exhibited a significantly higher carcass yield
and a lower abdominal fat percentage compared with the control group (P<0.05). The proportions of
thigh and breast meat were not affected. Meat color analysis showed that ADE supplementation
significantly increased redness (a) and yellowness (b) values of thigh meat, while breast meat color
parameters remained unchanged. The chemical composition of meat was not influenced by ADE
supplementation (P>0.05). In conclusion, vitamin ADE supplementation at 2 g/L of drinking water
improved carcass yield, reduced abdominal fat and enhanced thigh meat color without affecting
growth performance of MD2.BD chickens.

Keywords: Meat quality, broilers, chemical composition, vitamin.

1. DAT VAN BE

Dinh dudng doéng vai tro quan trong
trong chan nudi gia cdm, quyét dinh 16n dén
hiéu qua kinh t& cia md hinh san xuét. Thitc
an chiém tir 70-75% tong chi phi chan nudi,
do dé viéc t6i wu khau phan dinh dudng la

1Cong ty CO phan Dinh dudng Ddng vét Vietswan.

?Pai hoc Can Tho

*Tac gia lién hé: PGS.TS. Nguyén Thiét, Dai hoc Can Tho.
DT: 0932147900; Email: nthiet@ctu.edu.vn.

yéu cau cap thiét. Bén canh protein va nang
leong, cac vitamin, ddc biét la vitamin nhom
A, D va E gitt vai tro quan trong trong viéc
nang cao sttc khoe, kha nang sinh truong va
hiéu qua st dung thic an cta vat nudi.
Vitamin 1a vi chat dinh dudng thiét yéu, tuy
co thé chi can véi luong nho nhung lai tham
gia vao hau hét cac qua trinh chuyén hoa,
téng trudng va mién dich. Nhiéu nghién cttu
da chi ra rang gia cAm khong thé tu tdng hop
vitamin E, do d¢6 viéc bé sung vitamin E cho
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ga thit khong nhitng sy anh huong cta stress
oxi héa, ma con cai thién kha ndng ting
trong, giam FCR (Adebiyi va ctv, 2011;
Nobakht, 2012). Theo Selvam va ctv (2017)
cho rang, bd sung vitamin E da cai thién nang
sut va lam giam stress ctia ga thit khi nuoi
véi mat do cao. Két qua nghién ctu cua
Savaris va ctv (2021) cho thay bd sung liéu
leong vitamin A khac nhau da anh hwong
dén nang suat va chat luong cta ga thit.
Ngoai ra, Garcia va ctv (2013) cho rang bd
sung vitamin D3 anh huéng déh mau sic cta
ga thit. Thém vao do, Li va ctv (2025) cho
rang bo sung vitamin D3 da cai thién kha
nang tang trong va giam ty 16 mé bung 6 ga
thit. Theo Chu Thi Ly (2008) viéc két hgp bo
sung vitamin ADE da cai thién nang suét cta
ga Luong Phuong thuong pham nudi thit.
Cac nghién ctru trede day da chi ra hiéu qua
cua bd sung dang don hay két hop cac
vitamin v6i nhau lén ndng suat cua ga thit.
Tuy nhién, cho dén nay chwa c6 nghién cttu
nao danh gid anh huong cua viéc b6 sung
vitamin ADE trén giong ga thit MD2.BD-mot
giong ga ndi cd tiém nang phat trién manh
nho cac dac diém ndi bat nhu thit thom ngon,
chéan va da vang, kha nang thich nghi véi diéu
kién khi hau ctia Viét Nam. Xuét phat tir thuee
tién do, nghién cttu nay duoc thiee hién nham
danh gia anh huong cta viéc bé sung vitamin
ADE lén kha ndng tang trong, ty 1¢ than thit
va chat luong thit ga MD2.BD la can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. B6i tugng, thoi gian va dia di€ém
Nghién cttu duoc thuc hién trén dan ga
MD2.BD ¢ 4 tuan tudi véi khoi luong (KL)
trung binh 250g, tir thang 9/2024-12/2024 tai
Trai Chan nu6éi Thyc nghiém, Khoa Phat
trién Nong thon, Treong Pai hoc Can Tho, s6
554, quoc 19 61, ap Hoa Duc, xa Hoa An,
huyén Phung Hiép, tinh Hau Giang.
2.2. BG tri thi nghiém va thu thap s6 liéu
Ga trudéc TN dugc nudi trong chudng
um, duoc chuyén qua cac 16 hoan toan ngau
nhién véi 02 nghiém thitc (NT) va bon lan 1dp
lai trén 80 ga MD2.BD. Nhu vay, moi nt gom

40 con va s6 luong trong mai nhuw nhau: Ntl
(KBS) khong bd sung ADE; Nt2 (BS) bd sung
ADE 2g/L nuéc udng. Khoéi lugng ban dau
cua ga la 250g, vdi thoi gian theo d6i TN 1a 9
tuan, quy trinh cham séc va nudi dudng nhuw
nhau gitr cac 16. Thanh phan cuaa 1kg ADE la
vitamin A: 25.000.000UI, vitamin D3:
2.000.000UT; vitamin E 12.000UI va ta duoc
vira du 1kg. Tat ca cac 6 déu cho an luong
thitc &n nhw nhau va dwoc diéu chinh theo
tuoi.

Lwong thic an va nudc udng cua ga
duoc ghi nhan vao 2 ngay lién tuc ctia moi
tuan va tir tuan 1 dén tuan 9. Khéi luong ga
duoc ghi nhan vao mdi tudn, vao budi sang
trude khi cho an. Két thiic TN, mdi NT chon 4
ga (2 trong va 2 mai) ¢6 KL trung binh cua
mdi 6 d&€ md khao sat. Ga mé khao sat duoc
thuee hién vao ltac 09:00 gio véi cac chi tiéu:
khoi luong song (KLS), khéi luong than thit
(KLTT), ty 1& thit dui (TLTD), ty 1é thit luon
(TLTL), ty 1& m& bung (TLMB), mau séc than
thit va thanh phan héa hoc (TPHH) cta thit.
Thanh phan dinh dudng cta thic an ga TN
gom CP: 20%, CF: 7%, Lysine tong so: 0,95%,
ME (kcal/kg): 2.900.

Déanh gia cac chi tiéu nang suat va chat
leong thit cua ga theo phuong phap Auaas
va Wilke (1978, dan theo Bui Hitu Poan va
ctv, 2011).

KLS (%): KL GA d6i 12 gio trude khi can

KLTT (%): KL sau cit tiét, bo 16ng, noi
tang

TLTD (%): tach dui va cang trai ra khoi
than thit, bo da. Rach doc theo dui va Céng dé
bo xwong chay, xwong mac, xwong banh che
va sun ra.

TLTL (%): rach mdt lat cit doc theo
xuwong ludi hai dén xuong nguc, cat tiép tir
xuong don dén xuwong vai. Bo da nguec, tach
co nguc ndéng va co nguc sau bén trai, bo
xuong.

TLMB (%): ty 1& % gitta KLMB va KLS

TPHH cua thit: dong thoi véi viée xac
dinh chat lwong thit, & mdi 1an lap lai cta
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mdi nghiém thiic sé 1dy mau thit nguc, thit
dui cta 08 ga tai thoi diém mo khao sat dé
xac dinh TPHH cta thit. Cac chi tiéu danh
gia gdm: ham luong vat chat kho (DM, %);
ham luong protein thd (CP, %); ham luong
béo tho (EE, %); ham lwong khodng tong sd
(Ash, %). Ham lwong CP, EE, Ash duoc phan
tich theo phwong phap ctia AOAC (1990).
2.3. Xt 1y s6 liéu

Tat ca s6 liéu duoc xtt ly bang phép kiém
dinh t khong ghép cdp (Unpair T-test). Su
khac biét c6 y nghia thong ké khi P<0,05. S&
liéu dwoc trinh bay dudi dang Mean+SEM.

3. KET QUA VA THAO LUAN

Két qua thi nghiém cho thay khong c6 sw
khac biét cé y nghia thong ké gitta hai NT vé
luong thiic an tiéu thu (LTATT). Két qua nay
twong tw voi bdo cdo trude day trén ga thit
dugc bo sung vitamin D3 (Li va ctv, 2025) va
ga Tre dugc bd sung vitamin (Nguyen Thi
Thuy va ctv, 2025).

Bang 1. Anh hwéng ciia ADE 1én KNST

Chi tiéu KBS BS P
LTATT, g/con/ngay 59,43+1,24 59,67+1,84 0,92
KLdau TN, g/con 254,64+7,36 246,89+6,27 0,45

KLcu6i TN, g/con
TKL, g/con/ngay
FCR

1462,50+£23,85 1472,50+25,86 0,79
15,69+0,28 15,92+0,38 0,64
3,80+0,14 3,75¢0,13 0,84

KBS: g ubng nudc khong b6 sung ADE; BS: ga
udng nudée bo'sung ADE (2g/L).

KL cudéi TN twong dwong nhau ciing cho
thay khong c6 su khac biét ¢ y nghia thong
ké gitta hai NT (P>0,05). Theo nghién cttu ctia
Chu Thi Ly (2008) ga duoc b6 sung ADE véi
cac mttc khac nhau trong khau phan cua ga
Luong Phuong da cai thién kha nang tang
trong. Tuong tw, Selvam va ctv (2017) cho
rang, b6 sung vitamin E da cai thién ning
suat va lam giam stress ctia ga thit khi nuoi
voi mat do cao so so véi nhém khong duoc
bd sung. Tuy nhién két qua thi nghiém hién
tai cho thdy ga duoc b6 sung 2g/L khong cai
thién TKL ga TN (P>0,05). Su khac biét gitta
thi nghiém nay véi nghién cttu trudc day co
thé do liéu luong bd sung ADE va gidng ga
khac nhau. Két qua TKL cta ga TN 15,69-
15,92 g/con/ngay cao hon két qua nghién cttu

ctia Nguyén Thanh Nhan (2012) c6 TKL
trung binh la 12,65g/con/ngay trén giong ga
Tau vang, nhung lai thap hon véi nghién cttu
ctia Nguyén Van Huyén (2014) véi TKL 16,5-
18,3 g/con/ngay.

Hé sd chuyén héa thic an (FCR) gitra 2
NT khong c6 su khac biét ¢d y nghia thong ké
(P>0,05), vdi FCR la 3,75+0,13-3,80+0,14. Theo
Nobakht (2012) ga thit duoc bd sung vitamin
E cai thién KL va giam FCR so véi nhom
khong duoc bo sung. Két qua FCR ¢ TN nay
cao hon so véi FCR & TN ctia Nguyén Vin
Huyén (2014) trén ga Noi bd sung dau dtra
v6i FCR 2,82-3,30. Ttr két qua trén nhan thay
ré“mg viéc b6 sung vitamin ADE qua nudc
udng cho ga khong anh huwong dén luong
tiéu thu thic an, tang trong va hé s6 chuyén
hoa thitc an.

Bang 2. Anh hwéng ADE lén dic diém than thit

Chi tiéu KBS BS P
Ty 1¢ than thit (%) 71,58+2,37 79,40+1,11 0,02
Ty 1€ thit dui (%) 17,58+1,54 15,98+2,78 0,63
Ty 1¢ thit lwon (%)  15,13+0,46 14,80+04 0,61
Ty 1€ m& bung (%) 0,95+0,34 0,00 0,03

Két qua thi nghiém cho thay viéc bs sung
ADE cho ga khong anh huong dén TLTD va
TLTL (P>0,05). Theo Nguyén Hoang Thinh
va ctv (2020) ga ri Lac Son ¢6 TLTL tuong tw
so voi TN nay, tuy nhién TLTD lai cao hon.
Két qua nghién ctru ctia Nguyén Thiét va ctv
(2025) trén ga MD2.BD véi TLTD va TLTL
lan luot la 15,14-17,09 va 13,87-16,07 va twong
duong so v6i TN nay. Tuy nhién b6 sung
vitamin ADE da cai thién TLTT (P<0,05, bang
2), ttr 71,58% & NT KBS lén 79,40% & NT BS.
Két qua TLTT ¢ NT BS cao hon so v6i nghién
cttu cua Pham Tan Nha (2014) vé nudi ga sao
bang thic &n hdn hop bd sung ba bia voi
TLTT 70,1-73,9% va Truwong Nguyén Nhuw
Huynh (2011) voi TLTT 69,9-73,6%. Nguoc
lai, TLMB giam khi ga duoc bd sung vitamin
ADE (P<0,05). Két qua nay twong tu voi bao
cao cua Lé Van Trung va ctv (2025) ga
MD2.BD b6 sung premix khoang-vitamin da
lam giam TLMB. Theo Li va ctv (2025) cho
rang b3 sung vitamin D3 da giam ty 1& mo
bung & ga thit. Két qua o bang trén cho thay
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duoc bd sung ADE 2g/l khong anh huong
dén TLTD va TLTL, nhung da cai thién TLTT
va giam TLMB.

Bang 3. Anh hwéng ctia ADE lén mau sic thit

Loai thit Mau KBS BS P
Sang (L) 49,29+1,94 49,88+1,50 0,82
Thit dui Do (a) 10,44+1,02 13,98+0,41 0,02
Vang (b) 13,73£1,00 16,86+0,34 0,03
Sang (L) 51,67+2,17 53,54+0,91 0,46
Thitluon Do (a) 2,17+40,42  1,69+0,20 0,34
Vang (b) 15,79+£1,67 17,11+1,70 0,60

Két qua ¢ bang 3 cho thay cac chi s mau
séc thit dui nhue L (mau sang), a (mau do) va
b (mau vang) khac biét c6 y nghia thong ké
gitra hai NT (P>0,05). Theo Nguyen Thi Thuy
va ctv (2024) ga Tre dugc bo sung vitamin da
cai thién mau vang va mau do ¢ thit dui,
nhung khong anh hudéng dén mau sang.
Tuong tu, Garcia va ctv (2013) cho rang bd
sung vitamin D3 anh huong dénh mau sic cta
ga thit. Két qua TN cho thay bo sung ADE
khong anh huong dén mau vang va mau do
0 thit luon (P<0,05). Theo Pejcak va ctv (2022)
cho rf?mg bd sung vitamin E, C va selenium
liéu cao khong anh hudng dén cac chi tiéu vé
chat luong va ty 1 thit cua ga thit. Theo
Nguyén Hoang Thinh va ctv (2020) thit ga ri
Lac Son cho mau sang va mau vang thap hon
so voi thit ga MD2.BD cta TN.

Bang 4. Anh hwong cia ADE 1én TPHH thit

Chi tiéu KBS BS P
DM 28,73+1,05 26,93+1,46 0,35
CP 19,78+0,43 20,80+0,67 0,25
EE 4,35+0,90 3,89+0,62 0,69
Ash 1,06+0,25 0,60+0,21 0,21

Két qua ¢ bang 4 cho thdy khong co sw
anh huong cua bd sung ADE lén thanh phan
héa hoc cua thit ga (P>0,05). Két qua TN
twong duong so voi két qua nghién ctu cta
Van Thi Ai Nguyén va Vo Van Son (2015)
trén ga Lwong Phuong c6 DM la 26,68-
27,07%. Tuy nhién ham lwgng DM cao hon so
voi thit ga Ai Cap va thit ga Tam Hoang o
nghién cttu ctia Tran Thi Kim Oanh (1998).
Ham Iuong protein thé (CP) dao dong tir
19,78-20,80% va tuong dwong so véi nghién
citu ctia Ton That Thinh (2010) va Lé Van
Trung va ctv (2025). Tuy nhién, ham luwong

CP ctia TN thap hon béo cdo ctia Van Thi Ai
Nguyén va Vo Van Son (2015) voi CP 1a 23,9-
24,55% trén ga Lwong Phuong. Ham lwong
chat béo (EE) trong TN trong khoang 3,89-
4,35%, va cao hon so vdi thit ga Ai Cap co
ham lwgng béo 1,60-1,73% (Pham Van Bé Ba,
2009). Ham luong EE o thit ga Nagoya co
ham lwong EE tir 3,1-3,48% (Tran Thi Kim
Oanh, 1998), tuong tu so voi TN nay. Ham
lwong khoang tong s6 (Ash) & TN hién tai
th4p hon bao cao ctia Vin Thi Ai Nguyén va
V6 Vién Son (2015) véi Ash tir 1,24-1,33% va
twong tw so véi nghién cttu cua Lé Van
Trung va ctv (2025). Nghién cttu cho thdy bd
sung ADE khong anh huéng 1én thanh phan
hoéa hoc cua thit ga.

4. KET LUAN

B6 sung vitamin ADE vdi liéu luong 2 g/l
nudc udng cho ga MD2.BD khong anh huong
dén luong thiic dn tiéu thy, tang khoi lugng,
hé s6 chuyén hoa thiic an va thanh phan hda
hoc ctia thit. Tuy nhién, bd sung ADE da cai
thién ty 1¢ than thit, lam giam ty 1é mo bung
va cai thién cac chi tiéu mau sic thit dui (do
do va do vang). Nhitng két qua nay cho thdy
vitamin ADE c¢6 tiém nang nang cao chat
luong than thit va gia tri thuong pham cta
ga MD2.BD trong chan nudi thyec tién.

Trong cac nghién ctru tiép theo, can danh
gid anh huong caa vitamin ADE ¢ cac muc
khac nhau trén cac giong ga chuyén thit va
chuyén tring.
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DINH DUONG VA THUC AN CHAN NUOI

HIEU QUA NUOI GA SAO (Numida meleagris) THUONG PHAM
BANG KHAU PHAN THUC AN TAN DUNG NGUON

NGUYEN LIEU VA PHU PHAM TAI PIA PHUONG
Trin Hong Dinh'*, Nguyén Tién Si', Tran Thi Mij Phiic, Nguyén Ngoc Diém !,

Lam Qudc Huy* va Huynh Hipu Nha'!

Ngay nhan ban thao bai bao: 10/01/2026 - Ngay nhan bai phan bién: 27/01/2026
Ngay bai bdo duoc chap nhan dang: 11/02/2026
TOM TAT

Thi nghiém (TN) duoc tién hanh danh gia hiéu qua ctia khau phan (KP) thitc dn phoi tron (TAPT)
stt dung nguén nguyén liéu va phu phdm (tdm, cdm, rau lang) tai dia phuong déi véi ga Sao 1-56 ngay
tudi (NT) duoc chia ra 2 giai doan (GD 1-28 va 28-56NT). Tong s6 168 con ga Sao INT dugc bé tri ngau
nhién vao 3 nghiém thtc (NT) KP voéi 4 1an 14p lai (14 con/don vi TN) trong bé tri hoan toan ngau
nhién. Ga 1-28NT duoc cho an 3 KP: TA cua Cong ty thitc dn; TAPT c¢6 sit dung tdm, cam ¢ dia
phuong, TAPT c6 str dung tdm, cdm va 2% rau lang. O GD2, ga sao dugc cho an 3 KP: TA ctia Cong ty
thite dn; TAPT c6 st dung tam, cdm va 2% rau lang; TAPT ¢ st dung tam, cam va 4% rau lang; Két
qua cho thdy, ga Sao GD1 khong cé su khac biét (P>0,05) trong cac chi tiéu vé tang khoi luong (TKL),
tiéu ton thirc an (TTTA) va hé s6 chuyén hoa thic &n (HSCHTA) véi 3 KP khac nhau. Tuy nhién, GD2,
ga co phan ung dang k&€ (P<0,05) vé6i cac KP dn khac nhau d6i véi TTTA va HSCHTA, trong TKL
khong bi anh hudéng. Khau phan TAPT tir nguon nguyén liéu va phu pham tai dia phuong mang lai

hiéu qua kinh t& trong nudi ga Sao GD1-56NT.

Tw khoa: Ga Sao, TKL, FCR, nguyén ligu, phu phim.
ABSTRACT

Effectiveness of Guinea fowl production by diets using local by-product and feedstuffs

This experiment was carried out to estimate effectiveness of diets that were formulated using local
feedstuffs and by-product (broken-rice, rice bran, sweet potato leave) to Guinea fowl from 1 to 56 days
of age with two periods (1-28 and 28-56 days of age). A total of 168 chickens were randomly arranged
to three dietary treatments with 4 replicates (14 birds per unit) in a completely randomized design.
Birds from 1-28 days old were fed 3 diets: Feed from the company; Mixed feed using local broken-rice
and rice bran; Mixed feed uses broken rice, bran and 2% sweet potato leave. In the period 2, birds were
fed 3 diets: Feed from the company; Mixed feed using broken-rice, rice bran and 2% sweet potato
leave; Mixed feed using broken-rice, rice bran and 4% sweet potato leave; The results showed that
Guinea fowl had no difference (P>0.05) in weight gain, feed intake and feed conversion ratio with 3
different diets in phase 1. However, in phase 2, experimental birds had a significant response (P<0.05)
to different diets in feed intake and feed conversion ratio, while weight gain was not affected. The diet
was formulated from local feedstuffs and by-products bringing economic efficiency in Guinea fowl

production from 1 to 56 days old.

Keywords: Guinea fowl, WG, FCR, feedstuff, by-product.

1. DAT VAN BE

Nhu cau tiéu thu thit gia cam dang
khong ngting gia tang, khong chi ¢ Viét Nam
ma trén pham vi toan cau. Dy bdo dén nam
2033, luwong tiéu thu thit gia cam trén thé gidi
c6 thé dat 159,93 nghin tdn (Shahbandeh,
2024). Trude xu thé' dd, chan nudi gia cam gite

1 Truong Dai hoc Bac Liéu

*Téc gia lién hé: TS. Tran Hong Pinh - B4 mén Chén nudi-
Tha y, Khoa Nong nghiép va Thuy san, Truong Dai hoc Bac
Liéu. 56178, dudng Vo Thi Sau, phuong Bac Liéu, tinh Ca
Mau. DT: 0985155894. Email: thdinh@blu.edu.vn.

vai tro quan trong trong viéc cung cap thuc
pham co6 gia tri dinh dudng cao, gbp phan
dam bao an ninh lwong thiec va nang cao thu
nhap cho nguoi chan nuoi.

Tuy nhién, thuc tién chan nuoi gia cAm
hién nay, ddc biét la chan nu6i ga, dang doi
mit véi nhidu thach thire nhw dich bénh dién
bién phtc tap, bién d6i khi hau, gia thuc dn
chan nudi tang cao va bién ddong manh, trong
khi gia ban san pham khong on dinh. Nhing
yéu t6 nay lam cho hiéu qua chan nudi va loi
nhudn ctia nguwoi nudi ga thiéu tinh bén
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ving, dac biét chi phi thirc an chiém to6i 65-
70% tong chi phi chan nudi, 1a yéu td anh
huodng 16n nhat dén hiéu qua kinh té.

Thuc t€ cho thay, gia thiic an chan nuoi
tang cao trong nhitng ndm gan day chua yéu
do su phu thudc 16n vao ngudn nguyén liéu
nhap khau. Céc tac dong tir dai dich Covid-
19, gidn doan chudi cung tng toan cau, cing
véi tinh hinh xung dét va bat én & mot s6
quoc gia da lam ngudn cung nguyén liéu
thitc an chan nudi trd nén khan hiém, kéo
theo gia thanh tang cao. Do d¢, viéc nghién
ctu va st dung hiéu qua cac ngudén nguyén
liéu va phu pham nong nghiép san co tai dia
phuong (nhu tdm, cam gao, rau lang dang
bot min da duoc sdy khd) d€ phoi tron khau
phan thic an cho ga la mot hudng di can
thiét, gép phan giam chi phi thitc dn, han ché
st phu thudc vao thi treong bén ngoai va
nang cao hiéu qua chan nuoi.

Bén canh cac giong ga thit cao san nhw
Cobb, Ross dwoc nuodi ph6 bién voi quy mo
cong nghiép, cac gidng ga ban dia, ga lai va
mot sd giong ga ddc san cing dang duoc
nguoi chan nudi quan tam do cé gid ban cao
va phu hop véi diéu kién chan nu6i nong ho.
Trong s& d6, ga Sao (Numida meleagris) la ddi
twong chan nudi c¢d nhiéu tiém nang phat
trién. Ga Sao co wu diém ndi bat nhu siec dé
khang tot, ty 1& nudi sdng cao (96,6-100%),
thich nghi véi nhiéu di€u kién sinh thai, c6 thé
nudi nhot hoac nudi tha, pht hop véi mo hinh
chan nudi quy mod vira va nho. Dac biét, thit
va tring c6 huong vi thom ngon, ham lwong
protein va khoang tong sd cao, trong khi ham
luong chat béo thdp hon so véi thit ga nha
(Nguyén Duy Diéu, 2017), nén gia ban cao
hon so véi cac giong ga thit thong thuong.

Mgic du ¢6 nhiéu wu diém, viéc chan nubi
ga Sao thuwong pham & nudc ta hién nay van
chua dwgc phat trién tuong xing véi tiém
nang, ddc biét la cac nghién ctru vé hiéu qua
chan nu6i ga Sao khi st dung khau phan
thitc an tan dung ngudn nguyén liéu va phu
pham tai dia phuong con han ché. Do d¢,
viéc danh gia kha nang sinh treong, hiéu qua
stt dung thitc an va hiéu qua kinh t€ cua ga

Sao khi nudi bang khdu phan phdi tron tir cac
ngudn nguyén liéu, phu phadm s&n co tai dia
phuong la can thiét, c6 y nghia khoa hoc va
thuc tién.

Xuét phat ttr nhiing ly do trén, chang toi
thuc hién nghién ctu nay nham danh gid
hiéu qua cua quy trinh nudi va hiéu qua kinh
t& cia mo hinh, tir d6 gép phan dé xuat giai
phép chédn nuoi ga Sao phu hgp, bén viing va
c6 kha ning nhan rong trong diéu kién san
xuét cua dia phwong va ctia nudc ta.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

Thi nghiém (TN) duoc thwce hién tai HO
chan nuoi thudc @p Nam Hung, xa Vinh My,
tinh Ca Mau. Chudng nu6i ga TN la chuoéng
ho, thong thoang tu nhién, nén bé tong, mai
tole, vach chudng duwoc bao phu boi tdm bac
cao su d€ c6 thé diéu chinh ha xuéng vao ban
dém hay ldc muwa 16n, gié manh vao ban
ngay va nang lén vao ban ngay khi troi nang
néng can tao thong thoang todt ciing nhu
giam nong cho ga. Trdu duoc st dung lam
chdt don chudng dong thoi c6 sit dung men
vi sinh 1am dém 16t sinh hoc. Mbi 6 chudng
duoc bo tri 1 binh nudc uéng va 1 mang an
trong sudt thoi gian TN. Béng den hong
ngoai duoc stt dung dé€ cung cap nhiét trong
GD um ga. Chudng trai duoc vé sinh va sat
trung can than truede khi nudi ga TN.

Ga 1-28 ngay tudi (NT) duoc cho &n 3
khau phan thic an (KPTA): TAHH hoan
chinh ttr cong ty; Thikc &n hdn hop dwoc phdi
tron (TAPT) tir cac nguyén liéu nhu tam,
cam, bép vang, thitc an dam dac; TAPT tw
tam, cam, rau lang (duwgc sdy kho va nghién
min) bép vang, thitc an dam. Ga GD 28-56NT
cing dwoc cho an 3 KPTA: TAHH hoan
chinh t&r cdng ty; TAPT tr tdm, cam, 2% rau
lang (dugc say kho va nghién min) bap vang,
thitc an dam didc; TAPT tir tAm, cam, 4% rau
lang (dugc say kho va nghién min) bap vang,
thitc an dam ddc. Thanh phan cic nguyén
liéu ctia khdu phan TAPT dwoc thé hién o
bang 1.
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Bang 1. Thanh phan nguyén liéu thitc an (%)

. . 1-28NT 28-56NT

Thanh phan NT2 NT3 NT2 NT3
Tam 1552 1552 2225 21,84
Cém gao 20,00 20,00 20,00 20,00
Rau lang 0,00 200 200 4,00
Bip vang 23,00 21,35 2280 21,35
Thitc &n dam diic 3437 3350 2441 23,62
MG ca tra 476 526 633 687
DCP 0,77 080 076 0,88
NaCl 0,40 040 040 0,40
Premix 050 050 050 0,50
L-Lys HCI 033 033 034 034
DL-Met 035 034 021 0,20
Téong 1001000 100 100

Tong s6 168 con ga Sao INT dwoc TN:
nho mét va mii bang vac-xin Lasota phong
bénh Newcastle vao ngay 7 va 21, uong vac-
xin phong bénh Gumboro vao ngay 14 va
chich mang canh véc-xin phong bénh dau
vao ngay 28.

2.2. Phwong phap
2.2.1. B6'tri thi nghiém

Thi nghiém (TN) dwoc bd tri theo kiéu
hoan toan ngau nhién véi 3 nghiém thtc
(NT) khau phﬁn (KP) va 4 lan lap lai véi 14

con ga/don vi TN. Thi ngh1em duoc chia ra
lam 2 glal doan (GD), m6i GD c6 3 NT tuong
tng voi 3 KPTA.

Thanh phan héa hoc (TPHH) cua cac
KPTA duoc thé hién trong bang 2 véi murc
ME (kcal/kg) va CP (%) cho ga Sao Gb 1-28
va 28-56NT bang véi mic ME va CP cta
TAHH ctia cac cong ty. Cac thanh phan dinh
dudng (TTDD) khac trong KP dwoc xay dung
dap ung nhu cau dinh dudng theo khuyén
cao boi NRC (1994).

Bang 2. Thanh phan héa hoc ctia khiu phan TN

Thanh phan 1-28NT 28-56NT

dinh duwéng NT1 NT2 NT3 NT1 NT2 NT3
DM, % 89,11 89,36 89,54 88,62 89,35 89,56
ME, kcal/kg ~ 3.000 3.000 3.000 3.100 3.100 3.100
CP, % 21,81 21,81 21,80 18,20 18,20 18,20
CF, % 1,97 205 218 1,74 198 211
EE, % 6,78 12,26 12,82 6,57 13,41 14,02
Lys, % - 1,10 1,10 - 095 095
Met, % - 062 062 - 045 045
Met + Cys, % - 090 09 - 0,70 0,70
Ca, % 1,12 1,56 154 1,19 1,27 1,27
Ptdngso, % 094 1,11 1,10 1,15 1,00 1,01

2.2.2. Thu thdp mau va sé'liéu

Nguyén liéu thttc dn (tdm, cadm, bap, rau
lang), thtc dn dam dédc (TADD) va TAHH
cua cdng ty dwogc lay mau dé phan tich
TPHH va GTDD. Khéi lwgng co thé (KL) ga
duoc ghi nhan ¢ dau TN, hang tuan va cudi
TN. Thtrc dn thtta dugc thu thap hang tuan
va cudi TN.
2.2.3. Phan tich héa hoc

Vat chat khé (DM) va xo thd (CF) cua
KPTN duwogc xac dinh theo AOAC (1990).
Ham lugng CP va béo (EE) duwoc phan tich
theo AOAC (2006).
2.3. X 1y s6 liéu

SO liéu thu thap duoc thuc hién béng
ANOVA theo GLM trén phan mém SPSS
18.0. Khi anh huéng ctia cdc NTKP cho thay
khéc biét c6 y nghia thong ké, phwong phap
Tukey duoc st dung dé so sanh gia tri trung
binh gitta cac cap NT. Y nghia thong ké duoc
dat & mtrc P<0,05.

3. KET QUA VA THAO LUAN
3.1. Két qua

Két qua cho thay ga Sao 6 GD 1 (1-28NT)
khong c6 su khac biét ¢6 y nghia thong ké
(P>0,05) d6i voéi cac chi tiéu dugc do luong
bao gom KL & NT tht 28, tang khoi luwgng co
thé trung binh ngay (TKL) Gb 1-28NT,
TITA, HSCHTA va chi phi thtc an
(CPTA)/TKL (Bang 3). Khoi luong co thé cta
ga Sao 0 28NT dat 312,1-319,0 g/con, trong d6
ga 0 NT1 c6 xu hudng cao hon nhung su
khac biét chua dat mitc y nghia (P=0,681).
Tang khoi lwong tich 1y ctia ga trong GD TN
dao dong 284,6-291,6 g/con va khong sai khac
dang ké gitra cac KP (P=0,670). TTTA ¢ NT1
cao hon so vdéi NT2 va NT3, tuy nhién su
khac biét ciing khong c6 y nghia thong ké
(P=0,088). Hé sd chuyén hoa thuic an bién
dong trong khoang 1,64-1,72, cho thay NT2
va NT3 c6 xu huéng HQSDTA t6t hon NT1,
nhung khong cé sy khac biét c6 y nghia
thong ké (P=0,086). Chi phi thtic &n/TKL &
NT3 thap nhat, tiép dén la NT2 va NTI,
nhung s khac biét gitta cdc NT khong c6 y
nghia thong ké (P=0,293).
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Bang 3. Sinh trwdong ctia ga Sao GP 1-28NT
Nghiém thitc

Chi tiéu NT1 NT2 NT3 SEM P
KL1, g/con 27,36 27,50 27,32 0,070 0,595
KL28, g/con 319,0 312,1 316,44 3,013 0,681
TKL tich lay, g/con  291,6 284,6 289,1 3,023 0,670
TTTA, g/con 500,5 469,4 474,2 6,381 0,088
HSCHTA, g/g 1,72 1,65 1,64 0,016 0,086
CPTA/TKL, d/g 49,45 48,92 47,38 0,542 0,293

Cic gid tri trung binh mang cic chit s6" khdc nhau
trén cung hang la khic biét c6 y nghia (P<0,05).

Két qua & bang 4 cho thdy KL ga Sao ¢
56NT gitta cac NT dao dong tir 846,8 dén
862,2 g/con va su khac biét khong cé y nghia
thong ké (P=0,402). Tuwong tw, TKL tich lay
trong GD 28-56NT gitta cac NT cling khong
khac biét dang ké (P=0,356). Tuy nhién, luong
TTTA cta ga 6 NT2 (1.257 g/con) va NT3
(1.208 g/con) thap hon dang ké (P=0,002) so
v6i NT1 (1.342 g/con). Hé s6 chuyén hoa thic
an cua NT3 la hiéu qua nhat (2,17) va khac
biét c6 y nghia so véi NT1 (2,36), trong khi
NT2 c¢6 HSCHTA thap hon so véi NTI
nhung khong c6 su khac biét dang ké. Chi
phi TA/TKL & NT3 thdp hon cé y nghia
thong ké so voi NT1 va NT2 (P<0,001). NT3
cho thdy HQSDTA va hiéu qua kinh té& cao
hon trong GD 28-56NT.

Bang 4. Sinh treéng caa ga Sao 28-56 ngay tudi
Nghiém thttc

Chi tiéu NT1 NT2 NT3 SEM P
KL28, g/con 293,6 294,0 294,2 0,760 0,960
KL56, g/con 862,2 846,8 851,5 4,531 0,402
TKL tich lay, g/con  568,6 552,8 557,3 4,411 0,356
TTTA, g/con 1.3422 1.257° 1.208° 19,36 0,002
HSCHTA, g/g 2,362 2,273 217 0,028 0,003
CPTA/TKL, d/g 33,052 31,622 26,58 0,859 <0,001

3.2. Thao luan

Khoi lwong ga Sao luc 28NT va TKL tich
Ity trong GD 1-28NT khac biét khong cé y
nghia thong ké gitta cac NTKP la phu hop
voi nghién ctru ctia Nahashon va ctv (2005)
cho rang sinh treong ctia ga Sao trong GP
dau chu yéu phu thudc vao tiém nang di
truyén va kha nang thich nghi sinh ly, trong
khi tdc dong ctia khau phan an chua biéu
hién 10 rét néu cac khau phan déu dap ung
nhu cau dinh dudng co ban. Tuong tu, Seabo

va ctv (2011) cho rang cic mitc dinh dudng
khac nhau trong KP chwa tao ra sai khac
dang ké vé TKL cua ga Sao 6 GD ga con.

Cac chi tieu TITA, HSCHTA va
CPTA/TKL c6 xu hudng cai thién & NT2 va
NT3 so voi NT1. Xu hudng nay phu hop véi
nhan dinh cta Nahashon va ctv (2009) cho
rang HQSDTA & ga Sao c6 thé duoc cai thién
thong qua viéc diéu chinh khau phan, tuy
nhién sy cai thién nay thuwong duoc thé hién
rd hon & GD sau khi hé tiéu hoa da phat trién
hoan thién. Ngoai ra, Pham Tan Nha (2014)
nghién ctu vé gia tri dinh dudng ctia cac loai
thttc an trong chdn nudi ga Sao cling cho
réng trong GD sinh trueong som, sy khac biét
vé khau phan it anh huong dén TKL, nhung
6 thé tao ra xu hudng cai thién kha nang st
dung thitc an. Dac biét, trong GD nay, ca 3
khdu phan déu c6 cung mtc ME va CP va KP
ctia NT3 chi st dung 2% rau lang nén chua
tao ra duoc su khac biét dang ké 1én sinh
treong cua ga gitta cdc NTKP khac nhau.

S6 liéu vé KL ctia ga Sao tai 56NT ciling
nhu TKL tich Ity trong GD 28-56NT sai khac
khong cd y nghia gitta cac NT khau phan phu
hop véi nghién cttu ctia Pham Tan Nha (2014)
cho rang khi khau phan dap tng day du nhu
cau dinh dudng, su khac biét vé cong thirc
khau phan khéng lam thay d6i TKL. Tuong
tw, Nahashon va ctv (2005) ciing chi ra rang
tang truong cua ga Sao twong ddi 6n dinh khi
khau phan dam bao can d6i ME va CP.

Tuy nhién, luong TTTA & NT2 va NT3
thap hon ¢ y nghia so véi NT1, trong khi
NT3 c6 mtc TTTA thap nhat. Két qua nay
pht hop véi nhan dinh cia Adeyemo va ctv
(2013), cho rang khau phan cé kha nang tiéu
héa t6t va can d6i dinh dudng sé giup gia
cdm giam TTTA ma van duy tri mutc sinh
treong on dinh. Ngoai ra, Pham Tan Nha
(2014) cting bao cdo réng cai thién chat luong
khau phan giap giam luong TTTA 6 ga Sao
trong GP sinh truong. Hé sd chuyén hda
thirc an & NT3 dat gia tri thap nhat va khac
biét c6 y nghia so véi NT1, cho thdy hiéu qua
st dung thic dn dwgc cai thién ro rét. Két
qua nay phu hop véi nghién ctu cua
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Nahashon va ctv (2009), cho rang t6i uwu khau
phan &n la giai phdp quan trong nham nang
cao hiéu qua chuyén hoa thic dn 6 ga Sao.
Tuong tu, Moreki va Seabo (2012) cting cho
rang HSCHTA 1a chi tiéu phan 4nh 6 hiéu
qua ctia KP trong chan nudi gia cam.

Ga Sao ¢ NT3 (khau phan c6 bd sung rau
lang & mtic 4%) c6 HSCHTA thap nhét c6 thé
do gia tri dinh dudng va tac dong sinh ly cua
rau lang trong khau phan. Nhiéu nghién ctu
da chi ra rang rau lang la ngudn giau protein
thuc vat, chat xo dé tiéu, vitamin va cac hop
chat chong oxy hoa sinh hoc nhu polyphenol
va carotenoid (Islam, 2006; Sun va ctv, 2014).
Ham luong chat xo ¢ mtc thich hop gitp
kich thich nhu dong rudt, cai thién can béng
hé vi sinh vat duong tiéu hoa va nang cao
kha ndng tiéu hda, hap thu chat dinh dudng.
Bén canh d¢, Islam (2006) cho rang rau lang
cd vai tro quan trong trong viéc cai thién strc
khée duwong rudt va kha nang st dung TA
nho ham lwong cao cac vitamin (A, C, E) va
khoang chat thiét yéu. Khi chitc nang tiéu
héa duoc cai thién, ga cd thé sit dung hiéu
qua hon nang luong va protein tit KP, tir do
lam giam lwong thitc dn can thiét cho mot
don vi TKL. Két qua nghién cttu ctia Sun va
ctv (2014) cting cho thay cac hop chat chong
oxy hoa trong rau lang gép phan giam stress
oxy hda va cai thién qua trinh trao d6i chat,
giup vat nudi duy tri sinh treong 6n dinh véi
hiéu qua stt dung TA cao hon. Diéu nay phu
hop véi nhan dinh rang viéc st dung nguyén
liéu TA xanh c6 gid tri sinh hoc cao ¢ mttc
hop ly sé cai thién HSCHTA cta gia cdm. Do
do6, HSCHTA thap nhat 6 NT3 c6 thé xem la
hé qua cua sy cai thién kha nang tiéu hoa va
st dung chat dinh dudng nho bd sung rau
lang trong khau phan.

Két qua cua nghién ctru nay phu hop voéi
cac cong trinh da cong bo trude day déu cho
thay viéc cai tién khau phan an trong Gb 28-
56NT khong lam thay d6i ro rét sinh truong
cila ga Sao nhung c6 y nghia quan trong
trong viéc nang cao HQSDTA va hiéu qua
kinh t€ chan nudi.

4. KET LUAN

C6 thé st dung KPTA mua tir cdng ty
hodc TAPT ¢6 st dung ngudn nguyén liéu TA
va phu pham tai dia phuong d€ nudi ga Sao
GD 1-28NT nham cht ddng nguodn thiic an.

Trong GD 28-56NT, TAPT c6 st dung
ngudn nguyén liéu va phu pham tai dia
phuong (tdm, cam gao va 4% rau lang) cai
thiéen HSCHTA va lam giam CPTA/TKL. Do
do, st dung KP NT3 mang lai hiéu qua kinh
t& cao hon, phu hgp d€ 4p dung trong chan
nuoi ga Sao & GD 28-56NT.

TAI LIEU THAM KHAO

1. Adeyemo G.O. (2013). Growth performance of broiler
chickens fed fossil shell growth promoter. Food Nut.
Sci., 4(1): 16-19.

. AOAC (1990). Official methods of analysis. (15t ed).
Association of Official Analytical Chemists. Arlington,
Virginia, USA.

. AOAC (2006). Official Method of Analysis (18" ed).
Association ~ of  Official ~ Analytical = Chemists.
Gaithersburg, Maryland, USA.

4. Nguyén Duy Diéu (2017). Ky thuét chdn nudi ga sao thit

(Phan 1), Trung tam Khuyén néng Quéc gia.

5. Islam S. (2006). Sweetpotato (Ipomoea batatas L.) leaf: its
potential effect on human health and nutrition. J. Food
Sci., 71(2): 13-21.

6. Moreki J.C. and Seabo D. (2012). Guinea fowl
production in Botswana. J. Worl. Poul. Res., 2(1): 1-4.

7. Nahashon S.N., Adefope N., Amenyenu A. and Wright
D. (2005). Effects of dietary metabolizable energy and
crude protein concentrations on growth performance
and carcass characteristics of French guinea broilers.
Poul. Sci., 84(2): 337-44.

8. Nahashon S.N., Adefope N., Amenyenu A., Tyus J.IL.
and Wright D. (2009). The effect of floor density on
growth performance and carcass characteristics of
French guinea broilers. Poul. Sci., 88(11): 2461-67.

9. Pham Tan Nha (2014). Nghién cttu gia tri dinh duong
ctia mot s6 loai thitc &n trong chidn nuo6i ga Sao giai
doan sinh treong ¢ Dong bang song Ctru Long. Luan
an Tién si Nong nghiép. Truong Pai hoc Nong Lam
Hué Dai hoc Hué, Viét Nam.

10. NRC (1994). Nutrient requirements of poultry 9t ed.
Washington, DC., USA: National Academy Press.

11. Seabo D., Moreki J.C., Bagwasi N. and Nthoiwa G.P.
(2011). Performance of guinea fowl (Numida meleagris)
fed varying protein levels. Online J. Ani. Feed Res., 1(6):
255-58.

12. Shahbandeh M. (2024). Global poultry meat
consumption 2021-2033. WebStatista.
https://www.statista.com/statistics/739951/poultry-
meat-consumption-worldwide.

13. SPSS Inc., UIBM SPSS Modeler 18.0 User’s Guide
(2010).

14. Sun H., Mu T., Xi L., Zhang M. and Chen ]. (2014).
Sweet potato (Ipomoea batatas L.) leaves as nutritional
and functional foods. Food Chemistry, 156: 380-89.

N

W

KHKT Chan nudi sé 317 - thang 3 ndm 2026

39



DINH DUONG VA THUC AN CHAN NUOI

TINH NGON MIENG CUA HAI LOAI THUC AN PATE TREN MEO
Luwong Huynh Viét Thing', Nguyén Thi Phwong Uyén?, Nguyén Thuiy Mij Duyén?,

Nguyén Dinh Lan Twong? va Ngd Hong Phiwrong?*

Ngay nhan ban thao bai bao: 17/01/2026 - Ngay nhan bai phan bién: 02/02/2026
Ngay bai bdo duwoc chap nhan dang: 12/02/2026
TOM TAT
Nghién cttu nhim danh gia va so sanh tinh ngon miéng va mutc d6 chap nhén ctia hai loai thtc
an pate w6t thuong mai danh cho meo trudng thanh tai thanh phd H6 Chi Minh, Viét Nam. Tht
nghiém hai loai thitc dn pate duwgc tién hanh trén 45 meo khoe manh trong 5 ngay lién tuc. Hai mau
thit gdm Pate A (thit ga) va Pate B (thit ga-cd bién) véi gid tri dinh dudng twong dwong. Cac chi tiéu
gom lua chon d4u tién, luong tiéu thy, ty 1€ tiéu thuy, tdc d6 &n va chat lwong phan. Két qua cho thay
Pate B duwgc meéo uwu tién chon 16 rét vdi ty 1€ lua chon dau tién 63 so véi 27% cua Pate A (P<0,01),
luong tiéu thu trung binh cao hon dang ké (19,64 so véi 14,83g; P<0,01) va ty 1é dn hét trude dat 71%.
Hon 90% mau phan dat khuon binh thuong, chitng minh d6 an toan tiéu hoéa ctia ca hai cong thtrc.
Phén tich da nhan t6 cho thay giong meo, tuGi va ngay thit nghiém anh huéong dang k€ dén luong tiéu
thu (P<0,05). Nghién cttu khang dinh vai tro ctia protein hai san trong tang cwong vi umami va cai
thién tinh ngon miéng cua thitc dn wét cho meo, déng thoi cung cdp co s6 khoa hoc cho tdi uu héa
cong thitc pate thwong mai.
Tw khéa: Ngon miéng, Pate, cd bién, lwa chon, lwgng dn.
ABSTRACT
The palatability evaluation of two different pate formulations in cats

This study evaluated and compared the palatability and acceptance of two commercial wet pate
in adult cats. A two-bowl test was conducted using 45 healthy cats over five consecutive days. Two
diets with comparable nutritional profiles were tested: Pate A (chicken-based) and Pate B (chicken and
marine fish-based). Primary parameters included first-choice preference, food intake, intake ratio,
eating rate, and fecal score. The results demonstrated a significant preference for Pate B, which
achieved a 63% first-choice rate compared to 27% for Pate A (P<0.01). Pate B also showed significantly
higher mean intake (19.64 vs. 14.83g, P<0.01) and a 71% completion rate. Over 90% of fecal samples
were classified as well-formed, indicating favorable gastrointestinal tolerance for both formulations.
Multivariate analysis revealed that breed, age, and experimental day significantly influenced food
intake (P<0.05). These findings confirm that marine protein sources enhance umami flavor and
palatability in feline wet diets, providing a scientific basis for optimizing commercial paté

formulations.

Keywords: Cat pate, palatability, marine fish, first-choice preference, food intake.

1. DAT VAN BE

Cong nghiép thitc an tha cung dang
tang truong nhanh, trong dé phan khtc thtec
an chiém ty trong lén nhét cta thi truong
toan cau va Viét Nam. Su gia tang thu nhap,
do thi hda va xu hudng “nhan cach hoa thu
cung” thuc ddy nhu cau vé san pham dinh
dudng cao cap va chuyén biét. Meo la loai dn
thit bt budc, véi nhu cAu cao vé protein
ddng vat va acid amin thiét yéu nhu taurine
va arginine. Tuy nhién, meo c6 tinh kén an

! Treong Dai hoc Tay Nguyén

2Truong Pai hoc Nong lam Thanh phd H6 Chi Minh

*Tac gia lién hé: TS. Ngbé Hong Phuong, Dai hoc Noéng Lam
TP HCM. DT: 0946721010; Email:
phuong.ngohong@hcmuaf.edu.vn.

cao, khién viéc phat trién khau phan vira dap
tng dinh dudng vira c6 tinh ngon miéng tro
thanh thach thitc. DO ngon miéng phu thudc
vao mui, vi va két ciu, trong dé meo nhay
cam vdi vi umami nhung khong cam nhan
duoc vi ngot do mat chirc niang gen Taslr2
(Watson va ctv, 2023).

Thic an wét dang pate c6 dd6 dm cao
giup cai thién trang thai hydrat hoa va giam
nguy co bénh hé tiét niéu. Do d6, nghién ctru
so sanh tinh ngon miéng gitra hai loai thttc an
pate khac nhau la can thiét nham cung cap
d@ liéu thwc nghiém phuc vu phat trién san
pham. Trong boi canh d6, viéc danh gia sy
chap nhéan va vu tién ctia meo ddi véi hai loai
thttc an pate thuwong mai nhdm xac dinh loai
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t0i wu dua trén phan tng hanh vi va lugong
tiéu thu (Stasiak, 2002).

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatliéu

Thi nghiém duoc tién hanh trén 45 c4 thé
meo trudng thanh dén kham tai hé théng
bénh vién c6 uy tin TP. HCM. Giong meo da
dang, v6i meo nhép noi chiém 51,11%, meo
ban dia chiém 42,22% va modt s meéo lai; méo
c6 do tudi trong pham vi 1-10 ndm. Meo
tham gia thtt nghiém dwoc kiém tra dam bao
stec khoe va hanh vi, khong di ting d€ dam
bao danh gia chinh xac hanh vi tiéu thu.

Hai loai TA pate vi ga va ga-cd bién duoc
st dung trong tht nghiém cé nguodn goc ti
thwong hiéu King’s Pet dang tti 70g, dam bao
tiét trung, két cdu min va phu hop véi khau
vi cila meo.

2.2. Phwong phap
2.2.1. B6'tri thi nghiém
Bang 1. Thanh phan dinh dudng caa 2 loai TA
Nguyén liéu va TPDD (%)

Viga Viga-ca

Nguyén liéu: Thit ga c6 da 60 30
Gan ga 10 10
Ca bién 0 30
TPDD: Dam tho (min) 11 12
Béo thd (min) 6 5
Do dm (max) 69 78
Xo tho (max) 0,5 0,36
Khoang toan phan (max) 1,80 0,89
Nang luong (kcal/kg) 1100 1100

Phu ligu chung 2 logi TA: Nuwdc, tinh bt bién tinh, agar
Nghién cttu dwoc tién hanh theo “Thw
nghiém hai bat” dé do luong muc d6 ua
thich cta tht cung d6i véi hai loai thic an
khac nhau. Méo dwoc cho tiép xic véi moi
treong moi 1-2 ngay truede khi tién hanh thie
nghiém. Trong 5 ngay tiép theo, meo duoc
cho 4n trong 16ng mdi ngay 2 1an véi 2 loai
thitc an cung luc va theo dodi qua trinh dn dé
danh gia tinh wa thich ctia chung vdi loai
thitc &n d6. T6 thitc &n duwoc hodn doéi vi tri
dat & mdi 1an cho an @€ loai bd théi quen vi
tri cia meo (Hagen-Plantinga va ctv, 2017).
Thutc dn dwoc thiét k&' co gia tri dinh dudng

twong dong, chi khac biét ngudn protein
chinh, nhdm danh gia tic dong cta nguyén
liéu dén tinh ngon miéng ctia thu cung (Hall
va ctv, 2018).
2.2.2. So sdnh véi tiéu chudn dinh duong quoc
Ham lwong Protein va Acid Amin

Meo trwong thanh can t6i thiéu 26%
protein trén co so vat chat kho (DM) dé€ duy
tri sitc khoe theo AAFCO (AAFCO,
PetCubes, 2026). Ca hai mau déu vuot xa
muirc t6i thi€u 26% ctia AAFCO va muc
khuyén nghi cua NRC (40g/1000 kcal ME)
(NRC, 2006). Viéc stt dung thit ga va ca that
dam bao cung cap ddy du taurine-mot axit
amin ma meo khong thé tu tong hop du,
thiéu hut sé dan dén bénh co tim dan va
thodi hda vong mac (Geary va ctv, 2023).

Bang 3. Dinh dudng ctia 2 loai thitc an Pate

Pate A (vi Ga) Pate B (vi ga-cd)
Do am (%) 69 78
Protein (%) 11 12
Protein (DM) 35,5 54,5

Ham lwong Chit béo va Nang lirong
AAFCO yéu cau tdi thiéu 9% chat béo
(DM) (AAECO, PetCubes, 2026).

Ham luong chat béo (DM) cua Pate A la
19,3% va Pate B la 22,7%, nhung ca hai Pate
déu dap ung tot nhu cau nang luong va giup
hdp thu cac vitamin tan trong dau (A, D, E, K).

Mat d6 nang lwong 1.100 kcal/kg la mtkc
ly twong cho thirc an wét, gitp kiém soat can
nang tot hon so voi thirc an kho von cd mat
dd nang luong rat cao (thuong >3.500
kcal/kg) (NRC, 2006).

Vai tro ciia D dm va Hydrat hoa

D6 am trong cac Pate thit nghiém (69-
78%) tuong dong voi do am cua con moi
trong tw nhién (khoang 70-75%). Diéu nay
cuc ky quan trong vi meo ¢6 "ngudng khat"
thap (AAFCO, PetCubes, 2026; NRC, 2006).
Viéc tiéu thu thic an udt gitup tang luong
nudc nap vao mot cach gian tiép, lam loang
nudc tiu va giam nguy co két tinh soi théan,
mot vu diém ma thice dn kho khong thé cung
cap (Geary va ctv, 2023).
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2.3. Thu thap va xt¢ ly s liéu

C4c chi s6 vé tinh wa thich duwogc thu
thap va danh gia & mdi 1an cho an. Ghi nhan
s lwa chon thitc &n Pate dau tién ctia meo
trong vong 5 phut k& tir ltc bat dau thu
nghiém. Thoi gian tiép can va hanh vi tiép
can cting dwgc thu thap theo thang diém 5: 5
diém (t<5 gidy-phan xa rat nhanh), 4 diém
(t=5-10 gidy-phan xa nhanh), 3 diém (t=10-20
gidy-phan xa binh thuong), 2 diém (t=20-40
gidy, phan xa cham), 1 diém (t=40-60 giay-
canh giac, ngti 1au) va 0 diém (t>60 gidy, cam
thay khong hiing thu). Cac chi tiéu khac ciing
dwoc ghi nhan: luong thitc dn tiéu thu cta
mdi loai thikc &n, ty 1€ tiéu thu thtrc dn so voi
thirc an con lai, toc do tiéu thu va chat luong
phan cua thu cung.

Cac dit liéu duoc thu thap va xtt ly bf!mg
phan mém excel va xtt ly théng ké bang phan
mém Minitab 17.2, vdi m6 hinh ONEWAY
ANOVA, Binary Logistic Regression.

3. KET QUA VA THAO LUAN
3.1. Pic diém méo thi nghiém va mtc do
chdp nhan tong thé

Trong s6 45 meo thi nghiém, 80% ca thé
chap nhéan tiéu thu thic dn tht nghiém, cho
thdy murc do chdp nhan kha tot doi voi san
phdm mdi. Khoang 20% meo an rat it hodc
khong an, cha yéu do thdi quen an udng dac
thu trede do, phan anh hién tuong bao thu
trong dn udng ¢ meo. Phan bd gidng meo
twong d6i can bang, trong d6 méo ban dia dé
chadp nhan thic &n mdi hon, trong khi meo
nhap noi c6 xu hudng kén an hon.
3.2. Su lwa chon dau tién d6i véi thitc an

Sw lira chon dau tién cua mot loai thiec
&n phan 4nh sy hap dan caa cac hop chat bay
hoi cua trong thitc an ddi voi tha cung. Két
qua cho thdy Pate B duoc meo uu tién ngay
ttr 14n tiép can dau tién, voi ty 16 lwa chon cao
gap 2,3 1an so véi Pate A, chiing t6 mui c4
bién cé stic dan du manh hon so véi thit ga.
Xu huéng lwa chon Pate B vao budi chiéu cao
hon nhung chwa dat y nghia thong ké
(P=0,068). St wu thé' nay c6 thé lién quan dén

vai tro quyét dinh cua khttu giac trong hanh
vi @n udng cua meo va sy hién dién cua cac
hop chat bay hoi dic trung trong cd bién,
kich thich manh co quan Jacobson
(vomeronasal) (Lei va ctv, 2015) va thtc day
hanh vi tiép nhan thuc an.

Ty |8 tha chon d3u tién (%)

10

63

Pate Ga Pate gavaca Khong chon
3.3. Lugng thitc dn tiéu thu va ty 1¢ wa thich

Lwong thic an tiéu thu (LTATT) 1a chi s6
quyét dinh d6 ngon miéng va kha ning duy
tri sw them an. D@ liéu thuc nghiém cho thay
meo tiéu thu Pate B nhiéu hon dang ké so véi
Pate A (Watson va ctv, 2023). Bang chu y, ty
16 meéo an hét hoan toan miu B trude khi
chuyén sang mau A (hodc bo qua mau A) dat
toi 71%, so véi chi 17% & mau A (Watson va
ctv, 2023). Ty 1é tiéu thu (TLTT) ctia mau A la
0,39 (thap hon 0,5), khz?mg dinh meéo ¢b su
thién vi r0 rét cho Pate c6 chtra ca.

Bang 2. Ty 1¢ tiéu thu va LTATT cacg loai TA
Viga Vi ga-ca P

LTATT, g/budi/loai 14,83+1,5 19,64+1,8 0,001
TL &n hét trude, % 17 71 0,000
TLTT 0,39 0,61 (gian tiép)

Dudi goc do khoa hoc thuc phdm, sy ua
thich nay lién quan chat ché dén vi umami.
Nghién cttu cta Salaun va ctv (2017) va cac
cong bd gan day trén Chemical Senses da xac
nhan receptor vi giac cua meo (Taslrl-
Tas1r3) phan tng rat manh véi su két hop
gitra cac axit amin L-Histidine doi dao trong
ca ngtr/ca bién va 5'-nucleotide nhu Inosine
Monophosphate-IMP (Boyce va Shone, 2006).
Trong khi thit ga cung cap nguodn glutamate
tot, b6 sung ca bién ¢ mau B da mang lai
nguodn IMP va cac acid amin tang cuong, tao
ra hiéu tng cong huwong (synergy) lam tang
ceong dd vi umami lén gap nhiéu lan
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(Bradshaw va ctv, 1996).Day chinh la "diém
ngot umami” khién meo khong thé cudng lai
cac loai thuc pham twr ca (Li va ctv, 2013; Li
va ctv, 2006; Papes va ctv, 2010).

3.4. Anh hudng ctia cac yéu t8 sinh hoc

Papes va ctv (2010) phéan tich da nhéan t6
cho thay nhitng bién d6i hanh vi &n udng ctia
meo thé hién gidong, tudi va thoi gian thi
nghiém:

Theo giong: Sw khac biét vé LTATT gitra
hai loai Pate rat c6 y nghia ¢ ca ba nhém
giong (P=0,000): meo ban dia va meo nhap
noi tiéu thu luong pate B vuot troi so voi
meo lai. Pic biét, toc d0 &n ctia meo ban dia
nhanh hon dang ké so v6i meo nhdp ndi
(P=0,001), phan anh tinh cach nang nd hon
trong viéc dn udng cua gidng meo ban dia
(Watson va ctv, 2023). Ty 1¢ IR ctia meo nhap
ndi doi véi mau A rat thap (0,16-0,41), cho
thdy nhom meo kén &n nay dic biét nhay
cam va wa thich huong vi cia mau B
(Becques va ctv, 2014).

Theo tudi: Lwong thirc dn tiéu thu co xu
hudng tang dan theo tudi ctia meo (P=0,048):
cao nhat duoc ghi nhan ¢ nhém meo trudng
thanh 72-120 thang tudi (Watson va ctv,
2023). Diéu nay cé thé do nhu cau nang
luong duy tri cao hon ¢ nhitng ca thé ¢ khoi
lwong 16n (Boyce va Shone, 2006).

Theo thoi gian (Ngay thir nghigm): Luong
thirc @n tiéu thu tong thé tang dan qua cac
ngay (P=0,001). Biéu nay cho thdy kha nang
thich nghi t6t cia meo véi san pham. Thoi
gian chudn bi an giam dang ké t&r ngay th 2
trd di, chitng minh meo da vwot qua sy than
trong ban dau va hinh thanh phan xa them
an do6i voi Pate (Bradshaw va ctv, 1996;
Calderdn va ctv, 2024).

3.5. Danh gi4 an toan tiéu hoa va chit lugng
phan

Mot san pham c6 d¢ ngon miéng cao
nhung gay roi loan tiéu hoa sé khong co gia
tri thue tién. Két qua quan sét cho thay hon
90% meo di phan khuoén binh thuong, 9%
phan mém sét (ndm trong gidi han chap nhan
duoc khi chuyén d6i thiic an) va khong ghi

nhan treong hop tiéu chay (phan 16ng). Ty 1é
tiéu chuan cho phép trong cac thir nghiém
thitc an thu cung chuyén nghiép la trén 85%
phan khuon. Nhu vay, ca hai loai thitc an
King’s Pet déu chiing minh dwoc dd an toan
tiéu hda cao, phu hop véi hé thong enzyme
ctia meo treong thanh (Zentek va Schulz,
2004).

4. KET LUAN

Thtic &n Pate B (ga-cd bién) cho thay tinh
ngon miéng vuot troi so voi Pate A, thé hién
qua ty 1é lya chon dau tién, luong tiéu thu va
ty 1& an hét trude. Thanh phan ca bién dong
vai tr0 quan trong trong tang cuwong vi
umami va kha ning dan du thttc an. Ca hai
Pate dugc chap nhan t6t boi cac nhém giong
va d6 tudi khac nhau, véi xu hudng luong
tiéu thu tang theo tudi va thoi gian thich
nghi. Hai san phdm déu déap tng tiéu chudn
dinh dudong AAFCO va NRC, dong thoi an
toan cho hé tiéu hoa vdi ty 1€ phan khuon
trén 90%.

Két qua nghién cttu cho thay loai thiic
an Pate ga-ca bién la lya chon tiém nang dé
cai thién tinh ngon miéng va kich thich tiéu
thu thirc an ¢ meo, dong thoi viéc sit dung
thitc an wét nén dugc khuyén khich nham
hd tro trang thai hydrat héa va sttc khoe hé
tiét niéu.
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CHAN NUOI PONG VAT VA CAC VAN PE KHAC

TAC DONG CUA BUI MIN TRONG CHUONG NUOI
PEN BENH HO HAP CUA GIA CAM

Nguyén Thi Thu Hién'*

Ngay nhan ban thao bai bao: 21/8/2025 - Ngay nhén bai phan bién: 16/9/2025
Ngay bai bdo duoc chap nhan dang: 24/9/2025
TOM TAT

Bai tdng quan nay nham phén tich cac dic diém cta bui min (Particulate Matter-PM) trong
chudng nudi gia cam, nhitng anh huwong bat 1oi ctia ching dén stic khoe ho hap. Véi dién tich chudng
16n, PM ¢6 kha néng hap phu va van chuyén nhiéu tdc nhan 6 nhiém nhu ion kim loai ning, amoniac,
hop chéat hitu co bén, cing nhw cac vi sinh vat gdy bénh. Néng d6 PM cao la nguyén nhan gay viém
duong hé hap ¢ gia cdm va c6 thé kich hoat nhiéu bénh ly lién quan. Tuy nhién, co ché€'téc dong cu thé
cta PM d6i véi bénh ho hap trong diéu kién chin nudi gia cdm van chua duoc lam sang to, do tinh
chét phuic tap ctia PM va sy han ché trong cac phwwong phap phan tich hién nay. PM c6 thé thiic day
tién trinh bénh ho hép théng qua nhiéu con duong doc tinh nhu tich luy amoniac, mat can bang hé vi
sinh duong ho hap, stress oxy hoéa va rdi loan chuyén hoéa. Két qua cua téng quan nay cho thay viéc
kiém sodt bui min la yéu td then chét trong quan ly stec khde dan gia cam, nhat la trong béi canh chan
nudi gia cdm ¢ Viét Nam dang phat trién theo huong tham canh véi mat d6 nubdi cao, de lam gia tang
rti ro lién quan dén 6 nhiém khong khi trong chuéng nudi.

Tuw khoa: Bui min, bénh hé hép, 6 nhiém khong khi.

ABSTRACT

Effects of particulate matter on respiratory diseases in poultry

This review article analyzes the characteristics of particulate matter (PM) in poultry houses and its
adverse effects on respiratory health. Due to its large specific surface area, PM is capable of adsorbing
and transporting numerous pollutants such as heavy metal ions, ammonia, persistent organic
compounds, as well as pathogenic microorganisms. High concentrations of PM have been reported as a
cause of respiratory inflammation in poultry and may trigger a variety of related diseases. However,
the specific mechanisms through which PM contributes to respiratory disorders in poultry production
remain unclear, owing to the complex nature of PM and limitations in current analytical approaches.
PM may promote the progression of respiratory diseases through multiple toxicological pathways,
including ammonia accumulation, respiratory microbiota imbalance, oxidative stress, and metabolic
disorders. The findings of this review highlight that controlling PM is a critical factor in poultry health
management, particularly in the context of Vietnam’s poultry sector, which is rapidly intensifying with

high stocking densities-conditions that increase the risks associated with indoor air pollution in poultry

houses.

Keywords: Particulate matter, respiratory disease, airborne pollutants.

1. GIO1 THIEV

Chan nudi gia cam ddéng vai tro quan
trong trong viéc phat thai khi nong nghiép.
Bui min (Particulate Matter-PM) dugc xem la
mot trong nhitng yéu td giy stress moi
treong quan trong doi voi chan nudi gia cam
toan cdu. Ngay cang c6 nhiéu bang ching
cho thdy PM déng vai tro khoi phat clng
nhu lam tram trong thém cac bénh ly duwong
hd hap. Do diéu kién dac thu cua chudng

1 Truong Dai hoc Thu Dau Mot

* Tac gia lién hé: TS. Nguyén Thi Thu Hién, Truong Dai hoc
Tha DAu Mot, Dia chi: 06-Tran Van On, Thu Dau Mot, Binh
Duwong; DT: 0707535001; Email: hienntt@tdmu.edu.vn.

nudi, thanh phan khong khi bén trong khac
biét dang ké so voi khi quyén tu nhién. Trong
qua trinh san xuat, cac nguon phat sinh nhw
thitc dn, phan, 16ng va vay da thuong tao ra
mot luong 16n PM khé kiém soéat (Shen va
ctv, 2018). Thanh phan va néng d6 PM c6 su
bién dong 16n theo ca thoi gian va khong
gian, phu thudc vao nhiéu ngudn phat sinh
khac nhau (Fernandez va ctv, 2019). Thuc té,
nong do PM trong chudng nudi gia cam co6
thé cao gap 10-100 lan so vo6i mdi truong
ngoai troi (Hu va ctv, 2021). V€ mat kich
thwde, PM10 (PM c6 duwong kinh <10um) co
kha ndng xam nhap vao duong ho hap trén,
trong khi PM2.5 (PM c6 duong kinh <2,5um)
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6 thé di sau vao phoi ga thit. Ngoai ra, diéu
kién nhiét d6 va d¢ d&m cao trong chudng
nuodi lam gia tang kha nang PM mang theo vi
sinh vat, hat thit cap va cac hop chat doc hai
hinh thanh trong qua trinh chuyén hoa axit
amin 6 dwong tiéu hoéa (Dai va ctv, 2020).
Khéc véi cau truc phdi cta dong vat cd v, ga
thit c6 hé thong phé quan va tai khi phtc tap,
tao nén co ché hd hap ban me, khién phoi dé
bi ton thwong hon trudc tic dong cia PM
(Ali, 2020). Do déc tinh di thé cua PM, viéc
tiép xtc lau dai véi nong d6 cao ¢ thé lam
gia ting nguy co mac nhiéu bénh hd hap
khac nhau. Cac bénh ly nay gay thiét hai
dang k& cho nganh chin nudi gia cAm mdi
ndm. Tuy nhién, co ché tac dong cu thé cta
PM ddi véi stic khoe ho hap & gia cAm van
chua duoc hiéu r6. Bai tong quan nay hudéng
dén viéc phan tich cac co ché bénh sinh tiém
tang thong qua viéc hé thong hoéa moi lién hé
gitta PM va bénh ho hdp trong chudéng nudi
gia cam.

Mtic PM cao trong cac co s¢ chan nudi
gia cam la mdi quan ngai 16n d6i véi stc
khoe va phuc loi cia dong vat va nguoi cham
soc chung (Banhazi va ctv, 2008). Trong s6
cac kich thuwéc PM khac nhau, nong 46 PM10
va PM2.5 duoc coi la cac yéu td do lwong doi
v6i hau hét cac to chic va quoc gia do nhiing
tac dong cd hai cta ching d6i véi ste khoe
va phuc loi ctia nguoi cham séc. T chic Y t€
Thé' giéi (WHO) da dé xuat muec t6i da cua
PM10 la 15 pg/m® d6i véi mic trung binh
hang nam va 45 ug/m® d6i véi muec trung
binh 24 gio, trong khi PM2.5 la 5 pg/m?® d6i
voi muc trung binh hang nam va 15 pg/m?®
dd6i véi mute trung binh 24 gio (WHO, 2006).

2. PHUONG PHAP TONG QUAN

Bai tong quan nay duwogc dua trén thu
thap, phan tich va tong hop tai liéu khoa hoc
lién quan cua PM trong chudng nudi dén cac
bénh duong ho hap gia cam. Qua trinh tim
kiém tai liéu duoc tién hanh trén cac co so dir
liéu khoa hoc quoc t&'uy tin nhw Scopus, Web
of Science, ScienceDirect, PubMed va Google
Scholar trong giai doan ttr 2000 dén 2025. Cac

tv khéa st dung bao gom: “particulate
matter”,  “poultry  housing”,  “respiratory

disease”, “airborne pollutants”, “broiler health”.

Tiéu chi lwra chon tai liéu: (i) cac nghién
ctu thue nghiém hodc mo ta lién quan dén
dac diém, nguodn goc, thanh phan va tac dong
cua PM trong chudng nudi gia cam; (ii) cac
bdo cdo danh gia anh huong ctia PM dén stic
khoe ho hdp gia cam; (iii) cdc bai bao tong
quan hodc nghién cttu chuyén sau vé co ché
bénh. Nhitng tai liéu khong cé di liéu goc,
trung lap hodc khong lién quan truc tiép dén
linh viec nghién ctru da bi loai trte.

3. NOI DUNG

3.1. Pic diém va ngudn phat sinh PM trong
chudng nudi gia cAm

Trong moi treong chin nudi gia cam, bui
min (PM) cha yéu hinh thanh ttr cac hat ¢
ngudén goc sinh hoc nhu ndm, vi khudn,
virus, ndi doc td va cac chat gay di tung, dong
thoi con bao gom cac hat phat sinh tir thiee
an, phan va 16p biéu bi bong tréc (Cambra-
Lépez va ctv, 2010). Cac nghién cttu cho thay
nhitng thanh phan chinh gép phan tao nén
PM trong chudng gia cam la 16ng, tinh thé
khoang trong chat thai va phan (Amador va
ctv, 2016). Ddc biét, trong cac hé thong nudi
stt dung chat don chudng, lwong PM sinh ra
cao hon dang ké so voéi cac chudng khong
dung doén (Liu va ctv, 2015). Vé thanh phan
héa hoc, PM trong chudng nudi thuong chira
cac nguyén t6 chinh nhv C, O, N, P, S, Na,
Ca, Al, Mg va K. Thanh phan nguyén t6 nay
c6 sy khac biét gitta cdc nhom PM2.5 va
PM10, tuy thudc vao ngudn phat sinh trong
chudng ga thit.

Nong d6 PM trong chudng nudi gia cam
bi chi phoi boi nhiéu yéu td: loai, mat do
nudi, phwong thirc chdn nuodi, van dong, tiéu
khi hau, hé thong kiém soat moi truong, thoi
gian va mua (Ellen va ctv, 2000). Trong
chudng ga thit, nhiét d6 va d6 &m c6 tac dong
r0 rét dén néng do bui lo ling tong s& (Wood
va Van Heyst, 2016). Khi ga 16n, nong d6 PM
tang do lwgng phan kho nhiéu hon, tan suat
van dong cao hon va 16ng rung nhiéu hon.
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Hoat dong hang ngay nhu cho &n, di chuyén
cua cong nhan va vat nudi ciing gop phan
khudy dong bui bam trén bé mat, lam tang
néng do PM trong khong khi. So vdi ga thit,
ga dé co muc do hoat dong ban ngay cao
hon, dan dén néng dd PM trong chudng ciing
cao hon. Bén canh d¢, anh sang cling 1a yéu
t0 anh huwong: nong dd PM cao hon trong
diéu kién chiéu sang manh so véi béng toi,
do mttc 6 van dong cua ga tang lén dudi
anh sang (Ellen va ctv, 2000).
3.2. Tac dong cia PM dén sirc khoe ho hap
Trong chudng nudi gia cam, PM gy anh
huodng bat loi dén stc khoe ho hap thong qua
ba co ché chinh: (i) hat bui hit vao gay kich
tng duong hd hap, lam suy giam mién dich
va dan dén cac bénh ly ho hap; (i) cac hop
chat doc hai bam trén PM gay kich tng truc
tiép duong ho hap; va (iii) su xam nhap cua
cac vi sinh vat gay bénh va khong gay bénh
bam dinh trén bé mdt PM. Trong d6, hai co
ché sau thuwong duwoc danh gia la ¢ muac do
nguy hai cao hon.
3.2.1. Tdc dong ciia PM dén ho hdp

Céc nghién cttu cho thady cac hat PM voéi
kich thudc khac nhau cé kha nang l;fmg dong
tai cdc vi tri khac nhau trong hé ho hap gia
cam. O ga thit 4 tudn tudi, PM10 (PM c6
duong kinh <10um) cé thé di sdu vao duong
ho hap duwdi, trong khi & ga 1 ngay tudi, su
lang dong ctia PM20 (PM c6 duong kinh
<20um) dén PM1 (PM c6 duong kinh <lum)
trong phoi dao dong 3-17% (Corbanie va ctv,
2006). Khi ga tiép xuc voi moi treong ¢d ndong
dd PM cao, hon 50% ca thé ghi nhan ton
thuong phé quan, noi c6 thé quan sat thay
hat bui bam dinh. PM phat sinh ttr chat don
chudng con co6 thé gay ton thuwong niém mac
khi quan va tui khi (Liu va ctv, 2020).

Mot s& bang chitng cho thay su biénh d6i
trong phan tng mién dich ctia gia cdm khi
tiép xtc voi PM. Trong cac chudng cd nong
do bui cao, phan tng mién dich dwoc kich
hoat manh hon (Roque va ctv, 2015). Tuy
nhién, do PM 1a hdn hop phtic tap, viéc xac
dinh cu thé cac yéu td gay bénh van la thach

thire. Trong toan bd qua trinh phat trién, ga
thit tiép xtc lién tuc véi PM, dan dén nguy co
phoi chiu anh huong lau dai (Jiang va ctv,
2020). Trong so cac tac dong, su kich tng co
hoc tryc tiép do PM it pho bién hon so véi
nhitng anh hudng gian tiép tir amoniac va vi
sinh vat gén két trén hat bui.

3.2.2. Anh huéng ciia amoniac dén ho hap

Amoniac la loai khi kiém doc hai va gay
kich tng manh nhat trong chudng nudi gia
cam, dong thoi la thanh phan quan trong cta
PM2.5 hinh thanh ttr si két hop gitta cac ion
trong khong khi va cac hat bay hoi tir nude
tiéu. Day duogc xem 1a chat & nhiém dang khi-
hat nguy hai nhdt trong mdi truong nudi
tham canh, dac biét khi diéu kién thong gio
han ché vao mua dong lam nong dd amoniac
ting cao (Naseem va King, 2018). Khi vuot
qua ngudng nhat dinh, amoniac tao ra mui
khai ndng ndc dac trung, nhung cac hop chat
amoniac gan trong PM2.5 thuong khé phét
hién bang thiét bi thong thuong, dan dén
nguy co bi bo qua.

Nong d6 amoniac cao trong chudéng nuoi
da dwoc chiing minh gay ton thuong da co
quan ¢ gia cam, dac biét lién quan dén cac t&
bao mién dich va co quan ho hap (An va ctv,
2019; Li va ctv, 2020). Co ché chinh dwgc ghi
nhan la amoniac pha vé hang rao niém mac
duong ho hap va phéi, dan dén mat can bang
mién dich, kich hoat viém va thtic day bénh
ly duwong ho hap (Wang va ctv, 2022). Tiép
xuc kéo dai véi amoniac lam gia tang cac dau
hiéu viém, kich hoat con duwong NF-«B, thac
day apoptosis va gay réi loan mién dich tai
khi quan (Shi va ctv, 2019). O mitc d6 vi mo,
da ghi nhan sy xuéat hién cta lysosome tw
phéan va sy bat thuong trong biéu hién gen
diéu hoa mir-2188-5p va circ-ifnlrl (Zhang va
ctv, 2022). Ngoai ra, sy gia tang cac loai oxy
phan tng (ROS), giam kha nang chong oxy
hoéa va su biéu hién manh cac yéu to gay
apoptosis & phoi ga thit cling dwgc bao cao
(Bai va ctv, 2021). Bén canh d9, amoniac con
c6 thé tac dong gian tiép bang cach lam thay
d6i su phan b va thanh phan hé vi sinh vat
hoé hap, goép phan vao sy phat trién viém
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dwong ho hap (Liu va ctv, 2020; Zhou va ctv,
2021; Wang va ctv, 2022). Su thay d6i dong
hoc ctia hé vi sinh nay dién ra song song véi
qua trinh phat trién cua ga va ¢ moéi lién hé
mat thiét voi chat luong khong khi trong
chudng nuoi (Chen va ctv, 2021).
3.2.3. Anh huéng cita vi sinh vit dén hé hip
Trong moi treong chudng nudi gia cam,
vi sinh vat gay bénh, ndi doc t& va cac chat
gay di ung thuong bam dinh trén PM, tir d6
trd thanh moi de doa nghiém trong dén stc
khoe hd hap. Cac tac nhan nay cé thé dan dén
nhiéu bénh ly nhw viém phé quan man tinh,
hen suyén va hoi chitng ngd doc bui (Hamid
va ctv, 2018). Trong diéu kién chudng thong
gi6 kém, s6 luwong vi sinh vat bAm vao PM2.5
tang cao cung voi nong do bui, déc biét la cac
vi khuan hoai sinh von phat trién manh trong
moi truong nong dm (Nimmermark va ctv,
2009). Khi tich tu véi mat do 16n, ching va cac
chat chuyén hoéa di kem c6 thé pha v cau
trac, chitc nang bao vé niém mac duong ho
hdp, dong thoi gay doc mién dich, phan tng
di ting, tham chi dan déh cic bénh truyén
nhiém (Chmielowiec va ctv, 2021). Cac loai vi
khudn gay bénh thuong gdp trong chudng
nudi gia cam bao gom Chlamydia spp.,
Staphylococcus aureus, Listeria spp., Streptococcus
spp. va nhiéu chung Salmonella spp.. Pay la cac
tac nhan c6 kha nang xam nhap vao duwong ho
hap, gay viém phoi ké, viém khi-phé quan va
nhiéu ro6i loan ho hap khac (Dai va ctv, 2020).
Van dé cang tré nén phuc tap khi tinh trang
khang khang sinh ngay cang phd bién, lam
giam hiéu qua phong ngtra va diéu tri bénh
(Nhung va ctv, 2017). Song song dd, cac loai
ndm nhw Aspergillus, Scopulariopsis, Wallemia
va Fusarium hién dién day dac trong PM, co
nguodn goc tir phan va nguyeén liéu thue vat.
Bao tr ndm khi xam nhdp vao duwong ho hap
dudi c6 thé gay phan tng di ting, viém phdi
va ton thuong phdi man tinh (Zukiewicz va
ctv, 2013).

Ddc tinh vi sinh vat khong chi dén tw t€

bao séng ma con tir san pham chuyén héa
cua chang. Noi doc t& lipopolysaccharide
(LPS) ttr vi khudn Gram am, khi gan vao PM

va phat tan trong khong khi, c¢é thé kich hoat
manh hé mién dich bam sinh thong qua phtic
hop LBP-CD14-TLR4, dan dén dap tng viém
va ton thwong phdi ¢ gia cdm (Roque va ctv,
2015; van der va ctv, 2022). Bén canh do, doc
t0 ndm (mycotoxins) trong PM c6 thé gy hai
cho ca hé ho hap, tiéu hda va mién dich, thAm
chi dan dén tir vong néu tiép xtc kéo dai.
béng chu y, -1,3-glucan do ndm mdc sinh ra
da duoc ching minh la yéu t6 quan trong
gdy viém phdi ¢ ga thit (Zhang va ctv, 2021).

Céc nghién cttu gan day ung dung phan
tich két hop hé vi sinh vat va hé chuyén hoa
da cho thdy tiép xuc truc tiép voi PM trong
chudng nudi lam ro6i loan hé vi sinh va gay
ton thuwong phdi ¢ ga thit, dong thoi c6 moi
lién hé chat ché gitra cac roi loan nay voéi su
tich tu chat chuyén hoda vi sinh vat (Shen va
ctv, 2022). Céac két qua twong tuw ciing dugc
ghi nhan ¢ trén chudt, trong do tiép xic véi
PM2.5 dan dén réi loan can bf?mg mién dich
phoi, tang hoat tinh thuc bao cta dai thuc
bao va bién d6i ndng dd globulin mién dich
(Li va ctv, 2020).

Nong d6 PM trong chudng nudi gia cam
chu yéu bi anh huong béi chudng trai va
thitc an, loai vat nudi, mat do, thoi gian chiéu
sang, diéu kién mdi treong (mua) va cac bién
phap giam thiéu hién c6 (Chai va ctv, 2017).
biéu quan trong la phai c6 kién thic sau
rong vé hinh thai PM d€ danh gia tdc dong
cua chung va dé xuat cac cong nghé giam
thiéu tot nhat trong chudng nudi. Cac chién
luoc giam thiéu vat chat dang hat c6 thé
dwoc phan loai thanh ba nhém khac nhau:
pha loang va phan phoi khong khi trong
phong hiéu qua, cac ky thuat kiém soat
ngudn dé giam PM tir nguon, va cac ky thuat
loai bé hodc lam sach PM bé?mg cach st dung
may loc axit, may loc tinh dién hodac may ion
héa (Almuhanna, 2007). Cac ky thuat khac dé
cai thién chat lwgng khong khi 1a phun dau,
xtt ly phan va phun nudc dién phan (Chai va
ctv, 2017). Viéc kiém soat moi truong khong
gian song, bao gom nhiét do, d6 am, chat
lwong khong khi va chat luong chat don
chudng, la rat quan trong d6i véi stec khoe
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cua gia cdm (Dawkins va ctv, 2004). Su thay
doi vé chat luong khong khi trong chudng
nudi o lién quan dén nhiéu yéu to, bao gom
kién trac chudng trai, quan ly phan chudng,
mat dd vat nudi, ché¢’ dd cho an, théng gio
chudng trai va thuc hanh quan ly trang trai.
Trong diéu kién chdn nudi gia cam & Viét
Nam, dac biét véi mat do nudi cao, chudng
trai kin va khi hdu néng &m, nguy co phat
tan va tich Iy bui min mang theo vi sinh vat
cang gia tang. Diéu nay lam tram trong thém
nguy co bung phat cdc bénh ho hip ¢ gia
cam, gay thiét hai 16n vé nang suét va dat ra
yéu cau cdp thiét trong viéc kiém soat moi
treong chan nuoi.
4. KET LUAN

Bui min trong chudng nudi gia cam la
yéu t6 moi truong phtic tap, cé kha nang gay
anh huwong nghiém trong dén sttc khoe ho
hdp ctia gia cAm. Anh hwong ctia PM d6i véi
bénh ho hdp chu yéu xuét phat tir viéc mang
theo cdc chit d6c hai nhw amoniac, vi sinh
vat va san pham chuyén hoda cta chang.
Nhitng thanh phan nay c6 thé lam thay doi
hé vi sinh duong ho hap, gay stress oxy hoa,
r0i loan chuyén hoéa va kich hoat cic con
duong viém, tir d6 dan dén ton thuwong mo
ho hap. Cac giai phap kiém soat nhw cai thién
hé thong thong gio, giam phat sinh bui, quan
ly chat thai va tng dung ché& pham sinh hoc
c6 thé gép phan giam thiéu tac hai cia PM
do6i voi stic khoe dan gia cam, dac biét trong
bdi canh chan nuoi tdp trung voi mat do cao
va diéu kién khi hau néng am nhu Viét Nam.
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TAC DONG CUA ASTAXANTHIN LEN KHA NANG DUY TRI
CHAT LUONG TINH DICH HEO DUOI CAC PIEU KIEN
NHIET PO BAO QUAN KHAC NHAU

HG Thi¢u Khéil, Ci Dinh Tril, V6 Cong Thil, Nguyén Thi Anh Hiu' va H6 Quing Do™*
Ngay nhan ban thao bai bao: 28/10/2025 - Ngay nhan bai phan bién: 22/11/2025
Ngay bai bao duoc chap nhan dang: 28/11/2025
TOM TAT

Nghién cttu nham x4c dinh anh hudng cta viéc bs sung astaxanthin (ASX) lén chat luong tinh
trung. Thi nghiém dwoc sap xép theo mot thiét k& hoan toan ngau nhién véi 3 1an 1ap lai. Cac nghiém
thire thi nghiém dwogc xac dinh nhu sau: CT (bao quan lanh 6 17°C) CTAsta (bao quan lanh 6 17°C c6
bd sung astaxanthin véi néng d6 0,25 ug/mL), RT (bao quan ¢ nhiét do phong 25°C) va RTAsta (bao
quan 6 nhiét do phong 25°C ¢6 bs sung astaxanthin véi néng d6 0,25 ug/mL). Mau duoc danh gia cac
chi tiéu van dong bang hé thong phan tich tinh trung hd tro bang may tinh (Computer-Assisted Sperm
Analysis, CASA), pH, ap suat tham thau (ASTT) va tinh toan ven mang (HOST) tai 24, 72 va 96 gio. Két
qua sau 24 gio bao quan, chi tiéu VAP cta CT, CTAsta, RT va RTAsta lan lwot (68,2+2,83; 67,0+1,28;
56,5+3,74 va 66,3+0,85 pm /s) (P<0,05). WOB o CT( 51,8+0,58 um/s), CTAsta (52,4+0,44 um/s), RT
(47,8+0,49 um/s) va RTAsta (52,1+0,58 um/s) (P<0,05). Tt 72-96 gio bao quan kha nang van dong cua
tinh trung hau nhu khong c6 sw khéc biét (P>0,05). Trong sudt thoi gian bao quan, pH giam dan theo
thoi gian & tat ca cdc nghiém thitc va ghi nhén khac biét ¢6 y nghia thong ké tai 24, 72 va 96 gio
(P<0,05). ASTT khong c6 su khac biét c6 y nghia gitta cac nghiém thikc tai tat ca cac thoi diém danh gia
(P>0,05). HOST giam dan theo thoi gian va ¢6 su khac biét cé y nghia thong ké gitta cdc nghiém thiic ¢
ca 24, 72 va 96 gio (P<0,05). Qua nghién cttu cho thdy ASX cé kha ndng ho trg bao quan tinh dich &
diéu kién nhiét d6 phong, gitp duy tri chat luong tot hon va cé gia tri tng dung tai cac co sd khong cd
diéu kién lam lanh tinh dich.

Tt khoa: Astaxanthin, CASA, heo, HOST, nhiét dg bdo qudn.

ABSTRACT

Effects of Astaxanthin Supplementation on Boar Sperm Quality during In Vitro Storage

This study aimed to determine the effects of astaxanthin (ASX) supplementation on boar sperm
quality during in vitro storage. The experiment was arranged in a completely randomized design with
three replicates and four treatments: storage at 17°C (CT), storage at 17°C supplemented with 0,25
pg/mL astaxanthin (CTAsta), storage at room temperature 25°C (RT) and storage at room temperature
25°C supplemented with 0,25 pg/mL astaxanthin (RTAsta). Sperm motility parameters assessed by
computer-assisted sperm analysis (CASA), pH, osmotic pressure (ASTT) and membrane integrity
evaluated by the hypo-osmotic swelling test (HOST) were examined at 24, 72 and 96 h of storage. After
24 h of storage, the VAP of CT, CTAsta, RT, and RTAsta was 68.2+2.83, 67.0+1.28, 56.5+3.74, and
66.3+0.85 um/s, respectively (P<0,05). Similarly, WOB values were 51.8+0.58, 52.4+0.44, 47.8+0.49 and
52.1+0.58% for CT, CTAsta, RT and RTAsta, respectively (P<0,05). From 72 to 96 h of storage, CASA
parameters showed no significant differences among treatments (P>0,05). Throughout the storage
period, pH gradually decreased in all treatments and exhibited significant differences at 24, 72 and 96 h
(P<0,05). No significant differences in ASTT were observed among treatments at any evaluation time
(P>0,05). HOST values declined over time and differed significantly among treatments at all evaluated
time points (P<0,05). Overall, the results indicate that astaxanthin supplementation can support semen
preservation under room temperature conditions, helping to maintain better sperm quality and
offering practical applicability for facilities lacking semen cooling systems.

Keywords: Astaxanthin, CASA, HOST, storage temperature, pig.

1. DAT VAN DE dac diém khi hau nhiét déi gié mua néng am.
i Trong thuc t& san xudt, qua trinh khai thac,
pha loang va danh gia chat luong tinh trung
heo thuong duoc thuc hién ¢ diéu kién nhiét
. S " d6 moéi truong xdp xi 25°C. Sau khi pha
Truong Nong nghicp, Bai hoc Can Tho .. loang, tinh trung thuong duwoc ha nhiét va
*Tac gia lién hé: PGS.TS. H6 Quang D6, Khoa Chan nudi, 4 L : :
Truong Néng nghiép, Pai hoc Can Tho. DT: 0915996119; bao qUén ¢ mtrc 15-17°C nham lam Chém qUé
Email: hqdo@ctu.edu.vn. trinh chuyéh hda va kéo dai thoi gian s

Viét Nam la mdt trong nhiing qudc gia
¢6 nganh chan nuodi heo phat trién manh véi
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dung. Tuy nhién, qua trinh ha nhiét tir nhiét
dd thao tac ban dau xudng nhiét dd bao quan
6 thé gay ra nhiing bién dong bat loi doi véi
tinh &n dinh ctia mang t& bao, can bang pH
va kha ndng van dong cua tinh trung, dac
biét khi toc d6 lam lanh khoéng dugc kiém
soat chat ché (Johnson va ctv, 2000).

Trong bdi canh d6, viéc bao quan tinh
trung ¢ cung mutc nhiét d6 véi diéu kién thao
tac ban dau (khoang 25°C) c6 thé giup giam
thoi gian xt ly, han ché yéu cau vé thiét bi
bao quan va giam nguy co tén thwong do soc
nhiét. Tuy nhién, bao quan tinh dich heo &
25°C clng ton tai nhiéu bat loi do nhiét do
nay cao hon muec tdi uu, dan dén tang toc do
chuyén hoa, gia tang stress oxy hda va rut
ngan thoi gian duy tri chat luong tinh trung.
Do d¢, viéc bd sung cac chat chong oxy hoa
vao dung dich bao quan dugc xem la mot
hudng tiép can tiém nang nham han ché sy
suy giam chat luong tinh trung khi bao quan
0 diéu kién nhiét d6 khong t6i wu. Nhiéu
nghién cttu da cho thdy cac chat chong oxy
hoa nhu cysteine, glutathione, vitamin E va
cac carotenoid, trong do co Astaxanthin
(ASX), c6 kha ndng céi thién hoat luc, duy tri
chuyén dong tién thang va bao vé cau tric t&
bao tinh trung trong qua trinh bao quan
(Funahashi & Sano, 2005; Szczesniak-
Fabianczyk va ctv, 2003; Fang va ctv, 2015).
Astaxanthin 1la mot carotenoid thudéc nhém
xanthophyll, c¢6 thé dugc chiét xuat tir nhiéu
ngudn khdc nhau nhw tdo Haematococcus
pluvialis hodc ndm Blakeslea trispora va dwoc
biét dén véi cac dac tinh chdng oxy hda va
chong viém manh (Ambati va ctv, 2014). ASX
da duoc chting minh c6 tac dung bao vé cau
tric va chitc nang tinh trung ¢ nhiéu loai nhw
ctru, bo va nguoi (Fang va ctv, 2015; Farzan
va ctv, 2014; Andrisani va ctv, 2015). M6t dac
diém quan trong ctia ASX la kha ning gan
vao 16p lipid cua mang t&€ bao, giup ting do
bén vitng ctia mang tinh trung trudc cac tac
dong bat loi trong qua trinh bao quan long.
Bén canh d6, cac nghién cttu gan day trén
noan va phéi bo cho thay ASX con hd trg duy
tri chirc nang ty thé, co quan cung cap nang

leong cho hoat dong van dong cua tinh
trung, tov d6 goép phan duy tri tdc dd va
hudng di chuyén 6n dinh hon trong thoi gian
bao quan (Dujickova va ctv, 2024).

Maic du ASX duwoc xem la moét chat bo
sung tiém nang nham nang cao chat luwong
tinh trung khi bao quan ¢ diéu kién khong toi
wu nhu nhiét d¢ phong, cac nghién ctru vé
anh huwong ctia ASX 1én chat lwong va hoat
luc tinh trung heo trong diéu kién bao quan &
25°C hién van con han ché. Do d¢, nghién
cttu nay dwoc thuc hién nhim danh gia tac
dong cua ASX trong viéc duy tri chat luong
tinh trung heo dwdi cac diéu kién bao quan
khac nhau, gép phan cung cdp co sd khoa
hoc cho viéc tng dung ASX trong thuc tién
thu tinh nhan tao heo.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. D&i tugng, thoi gian va dia diém

Ba heo duc giong Duroc dugc nudi
dudng va cham séc trong cung diéu kién, c6
méng &n, mang udng riéng va dugc tiém
phong vacxin day du . Mai ca thé duoc cung
cdp mang dn va mang udng riéng dé han ché
stress va bién dong sinh ly. Cac mau tinh
trung sau dé duoc van chuyén theo céac
hudng dan vé logistics tinh dich trong nghién
ctu sinh san (Althouse & Lu, 2005). Toan bo
thoi gian thuc hién thi nghiém bat dau tw
thang 5/2025 dén thang 10/2025. Nghién ctiu
duoc trién khai va thuc hién tai Phong thi
nghiém KV thuat chdn nudi gia suc doc vi,
Khoa Chan nuéi ctia Truong Nong nghiép,
Dai hoc Can Tho.
2.2. B6 tri thi nghiém

Nghiém thitc (NT) dwoc b6 tri theo kieu
hoan toan ngau nhién vo6i 3 nghiém thtic
(NT) va 3 1an ldp lai. GOm cac nghiém thic:

CT: Bao qua lanh (17°C)

CT+ASX: Bao qua lanh (17°C) va b6 sung
0,25 mg/l ASX

RT: Bao qua nhiét d¢ phong (25°C)

RT+ASX: Bao qua nhiét d6 phong (25°C)
va bd sung 0,25 mg/l ASX
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Phwong phap pha loang tinh dich

Néng d6 tinh tring dugc xac dinh bang
Porcine Sperm Photometer III (Fujihika
Industry, Tokyo, Japan). Chi nhitng mau tinh
dich dat cac tiéu chudn chat luong theo
TCVN 9111:2011 (hoat lwc >80%, ti 1€ ky hinh
<15%, mat d¢ tinh trung >250 triéu/ml) maoi
duoc dua vao nghién cttu. Sau do, mau duoc
pha loang bang modi truong Beltsville
Thawing Solution (BTS) theo cong thttc ctia
Gadea (2003) c6 bd sung hoac khong bd sung
ASX dé€ dat ndng do thi nghiém la 20 x 10¢
tinh trung/mL. Tinh dich dwoc 6n dinh &
25°C trudce pha loang nhim han ché sdc nhiét
va bao vé tinh toan ven mang tinh trung
(Roca va ctv, 2016 va Althouse & Lu 2005).
Sau d¢ tinh dich pha loang duoc chia ra bao
quan ¢ cac diéu kién nhiét do la 17°C va
25°C. Mau sé& duogc danh gia qua cac chi tiéu:
cac chi tiéu van dong, pH, ap sudt tham thau
(ASTT) va tinh toan ven mang tinh trung
(HOST) tai cac thoi diém 24, 72 va 96 gio.
Phién tich tinh tring hd trg bang mdy tinh

Céc chi tiéu vé van dong cua tinh trung
nhue van téc duong cong (VCL), van toc
duong thang (VSL) va van tdc duong trung
binh (VAP) tir d6 tinh cac ty 1é thang tién
(LIN=VSL/VCL, STR=VSL/VAP, WOB=VAP/
VCL), bién d6 dao dong dau (ALH) va tan s6
giao cat (BCF) duoc xac dinh biang Open
CASA v2 Plugin trén Image] (https://
imagej.net/ij/) (Alquézar-Baeta va ctv, 2019).
Xdc dinh d9 pH cua tinh tring pha loang

Chi tiéu pH dugc do thong nhat ¢ ca hai
thi nghiém bang may Hi98100 Checker Plus
(Hanna Instruments, Romania), sau khi chuan
d6 véi dung dich chuan (pH 4,01 va 7,01).
Ddnh gid dp sudt tham thdu (ASTT)

Ap suat tham thdu dugc xac dinh bing
khtic xa k& (REF-113 may do khuc xa cam tay
0-32% Brix) va duoc tinh toan theo phuwong
phap ctia Schulze va ctv, (2014).

Dinh gid tinh toan ven mang tinh tring

Tinh toan ven mang sinh chat cta tinh

trung trong ca 2 TN dugc xac dinh bang thtr

nghiém sung nhuoc treong. Quy trinh dwoc
thwc hién dwa trén mo td ban diau cua
Osinowo va ctv, (1982) va diéu chinh theo
Revell va Mrode (1994) d& phit hop véi mau
tinh trung bao quan dai ngay.
2.3. X 1y s6 liéu

Dt liéu thu thap tir hai thi nghiém dwoc
nhap va xt ly so by bang Microsoft® Excel®
for Microsoft 365. Cac phan tich thong ké
duoc thuc hién bf?mg phan mém R (phién ban
45.1; https://www.r-project.org). Dt liéu
duogc phén tich bang one-way ANOVA. Khi
ANOVA cho thdy sy khac biét c6 y nghia
thong ké (P<0,05), phép kiém hau nghiém
Tukey HSD dugc ap dung d€ xac dinh cac
cdp nghiém thic khac biét. Két qua duoc
trinh bay dudi dang Mean+SEM, v6i mtc y
nghia thong ké duoc xac dinh tai (P<0,05).

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia viéc bé sung Astaxanthin
dén kha ning van dong cua tinh tring

Céc chi tiéu van dong duoc danh gia
bang hé thong CASA ctia ca ba nghiém thtic
O tlr 24 gio dén 96 gio duoc trinh bay tai Bang
4. Hau hét cac chi tiéu déu khong khac biét
tai 24 gio (P>0,05). Trong d6 VAP cua CT dat
68,2+2,83 um/s, CTAsta dat 67,0+1,28 pm/s,
RT dat 56,5+3,74 um/s va & RTAsta (66,3+0,85
um/s) (P<0,05). WOB cua CT (51,8+0,58%),
CTAsta (52,4+0,44%) va RTAsta (52,1+0,58%)
cao hon RT (47,8+0,49%) (P<0,05), cung voi
STR & CT, CTAsta va RTAsta 1an luot la
39,5+2,83%; 36,9+2,11% va 35,9+0,92% thap
hon so véi RT (44,9+1,56%) (P<0,05). Cac chi
tiéu van dong déu khong xuat hién khéc biét
c6 y nghia thong ké gitta cdc nghiém thtrc tai
72 gio (P>0,05). Gid tri cac chi tiéu ¢ CT va
RTAsta cao hon so voi RT, nhung khong co
khac biét vé mat thong ké (P>0,05). Tai 96 gio
bao quan, phan 16n cac chi tiéu van dong
khong c6 khac biét y nghia thong ké gitra cac
nghiém thitc (P>0,05), ngoai trtr VSL cho thay
st phan hda rd rét. Cu thé, VSL ¢ CT dat
14,6+1,09 um/s va CTAsta dat 12,3+0,18 um/s,
cao hon dang ké so v6i RT (10,3£0,88 pum/s)
va RTAsta (9,31+0,13 pm/s) (P<0,01). Trong
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96 gio bao quan ASX giup cai thién kha nang
van dong cua tinh trung ¢ giai doan dau so
véi viéc bao quan ¢ nhiét d6 phong.

Bao quan tinh trung ¢ 17°C va bé sung
ASX gitup duy tri kha nang van dong cua tinh
trung on dinh hon trong giai doan dau va
han ché su suy giam van dong so vodi 25°C.
17°C giam cuwong do hoat dong cua tinh
trung, qua d6 lam cham tdc do tiéu hao ATP
va duy tri chirc ndng di chuyén hiéu qua hon
(Johnson va ctv, 2000). Nguoc lai, 25°C khién
tinh trung hoat dong manh hon ngay tr dau,
dan dén that thoat nang luong nhanh va

giam chat luong van doéng trong thoi gian
ngan (Henning va ctv, 2022). Trong 24 gio
dau, su khac biét cia VAP va WOB phan anh
rd tadc dong cua diéu kién bao quan va bo
sung ASX. Cac nghién ctru gan day cho thay
ty 1& tinh trung van dong tong s6 ¢ moi
twong quan thuan véi ty 1¢ dau thai, trong
khi ty 18 tinh truing van dong tién thang lai ¢6
mdi lién hé chat ché véi tong s6 heo con dugc
sinh ra trong mdi lta (Broekhuijse va ctv,
2012). Do d6, ASX c6 thé lam ting kha nang
sinh san cua tinh dich heo pha loang khi
dwoc bao quan o 25°C trong 24 gio.

Bang 1. Cic chi tiéu vé dic tinh van dong cua tinh tring

2 psa Nghiém thirc
Chi tiu CT CTAsta RT RTAsta P

VSL (um/s) 30,6+1,58 28,6+1,30 26,5+2,78 27,7+0,99 0,464

VCL (um/s) 132+5,85 30,6+1,58 120+6,48 128:0,81 0,329

VAP (um/s) 68,2+2,83" 67,0+1,28® 56,5+3,74" 66,3+0,85" 0,035

_ LIN (%) 20,4+1,75 19,4+1,31 21,5+1,09 18,6+0,73 0,458
287 WoB (%) 51,8+0,58° 52,440,440 47,8+0,49 52,1058 <0,001
STR (%) 39,5+2,83" 36,942,110 44,9+1,56" 35,9+0,92° 0,048

ALH (um) 4,04+0,26 3,98+0,09 3,49+0,22 3,98+0,04 0,182

BCF (Hz) 14,0+0,15 14,1+0,11 14,4+0,10 14,1+0,09 0,118

VSL (um/s) 15,142,39 13,4+0,24 12,8+0,96 15,4+0,49 0,472

VCL (um/s) 107+8,77 94,5+2,31 96,6+2,33 106+7,72 0,446

VAP (um/s) 48,8+3,96 42,6+1,60 43,4+1,08 49,7+3,76 0,271

72gio LIN (%) 11,8+0,96 11,6+0,39 10,40,42 14,9+2,26 0,166
WOB (%) 47 4+0,48 46,5+0,83 47,2+0,38 48,6+0,52 0,163

STR (%) 25,8+2,21 25,7+1,20 23,0+0,98 30,4+3,92 0,249

ALH (um) 3,30+0,28 2,82+0,06 2,98+0,09 3,23+0,27 0,368

BCF (Hz) 14,9+0,05 15,2+0,08 15,20,02 15,040,15 0,132

VSL (um/s) 14,6+1,09" 12,3 +0,18% 10,320,88" 9,310,13" 0,003

VCL (um/s) 102,4+ 4,92 96,7+1,65 98,0+7,64 90,6+2,01 0,415

VAP (um/s) 47,5+2,44 42,8+0,40 45,4+3,98 40,5+1,08 0,267

96 gi0  LIN (%) 11,5+0,33 10,5+0,18 10,4+1,01 9,46+0,6 0,218
WOB (%) 48,00,39 46,5+0,63 48,3+0,75 47 4+ 0,04 0,171

STR (%) 24,5+ 0,04 23,4+0,73 22,1+1,99 20,9+1,22 0,321

ALH (um) 3,21%0,16 3,00+0,02 3,10+0,12 2,90+0,06 0,255

BCF (Hz) 15,0+0,12 15,2+0,07 14,9+0,20 15,1+0,19 0,579

CT: Bdo qudn 17°C, RT: Bdo qudn 25°C, RTAsta: NT b6’ sung Astaxanthin 0,25 ug/mL bio quén 25°C, ASTT: Ap
sudt thim thdu cua moi truwong pha loang (mOsm/kg), HOST: Ty I¢ tinh trimg con duy tri tinh toan ven mang (%). Cic
gid tri Mean mang chit s6'mii ¢ cing hang khic nhau thi sai khdc c6 y nghia thong ké (P<0,05). VSL: Téc d¢ di chuyén
theo dwong thing, VCL: Téc d6 di chuyén theo duong cong, VAP: Toc dg trung binh theo quij dao, LIN: D§ thing ciia
quij dao di chuyén, WOB: D§ 6n dinh ciia quij dao, STR: D§ thing tiéh, ALH: Bién d¢ dao dong ddu tinh trimg, BCF:

Tan s6'vung dudi.
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3.2. Anh huéng chaa viéc b6 sung Astaxanthin75,5+0,61%)

dén nong do pH, ASTT va HOST

Cac chi tiéu pH, ASTT va HOST cua cac
nghiém thic duge thé hién tai Bang 5 ¢ ba
thoi diém do 24, 72 va 96 gid. Chi tiéu pH &
CT (7,27+0,06), CTAsta (7,12+0,04) va RT
(7,18+0,14) cao hon c6 y nghia thong ké so v6i
RTAsta (6,84+0,04) tai 24 gio (P<0,05). pH
giam & tat ca cac nghiém thtc tai thoi diém 72
gio, trong d6 CT dat 7,09+0,04 cao hon va co y
nghia thong ké so voi CTAsta (6,64+0,03), RT
(6,43+0,07) va RTAsta (6,25:0,03) (P<0,001).
Sau 96 gio bao quan, pH & cac nghiém thitc
CT, CTAsta va RT 1an luot dat 6,62+0,04;
6,19+0,01 va 6,1840,08 cao hon so vdi RTAsta
dat 5,98+0,02 (P<0,001). ASTT déu giam nhung
hau nhu khong khac biét tai toi ca cac thoi
diém (P>0,05). Ty 1é HOST ¢ CT, CTAsta va
RTAsta 1an luot 1a 81,4+0,71%; 83,3+1,68% va
80,5+0,75%, ca ba nghiém thtc nay déu cao
hon c¢6 y nghia thong ké khi so voi RT
(76+1,15%) tai 24 gio bao quan (P<0,05). HOST
0 72 gio cua CT (755+0,61%), CT va RT

cao hon so vdéi CTAsta
(67,57+1,68%) va RTAsta (66,6+0,56) (P<0,01).
Ty l¢ HOST sau 96 gio bao quan cua CT
(62,2+3,64%) cao hon & CTAsta (54,6+1,15%),
RT (53,6+2,27) va RTAsta (50,8+1,45%) voi su
khéc biét c6 nghia thong ké (P<0,05).

Tinh toan ven va chttc nang ctia mang
sinh chat dong vai tro then chét trong qua
trinh thu tinh (Flesch & Gadella, 2000). Ngoai
ra, mdi twong quan gitta két qua HOST va
kha ndng thu tinh cta tinh trung heo da dwoc
chttng minh trong cac nghién cttu tredc day
(Pérez-Llano va ctv, 2001). Trong nghién cttu
nay, ASX tang cac chi tiéu HOST, WOB va
VAP ctia tinh trung khi ¢ bao quan ¢ 25°C tai
24 gio. Twong tw voi nghién ciru nay, ASX
tang kha nang s6ng va cta tinh trung ctru
sau 48 gio (Fang va ctv, 2015). Do do, ASX
duoc ghi nhan khong anh hwong dén pH va
ASTT & ca hai diéu kién nhiét d¢ trong khi
cdi thién tinh toan ven mang tinh trung khi
duoc bd sung cho dung dich bao quan tinh
trung ¢ 25°C trong vong 24 gio.

Bang 2. Anh huéng ctia Astaxanthin phong dén cac chi tiéu pH, ASTT va tinh toan ven mang tinh tring

Chi tiéu CT CTAsta RT RTAsta P

iy PH 7,27+0,06" 7,1240,04b 718+0,14" 6,84+ 0,04° 0,028
819 ASTT (mOsm/kg) 34710,61 348:0,33 34741,02 349:0,5 0,377
HOST (%) 81,4+0,71° 83,3+1,68° 7641,15" 80,5+0,75° 0,004

B 7,09+0,04° 6,64+0,03b 6,43+0,07° 6,25+0,03°  <0,001
81 ASTT (mOsm/kg) 317+0,86 319+1,72 316+0,92 317+0,80 0,335
HOST (%) 75,5¢0,61°  67.57+1.68" 71,241,742 66,6+0,56> 0,004

96 wid pH 6,62+0,04" 6.19+0,01° 6,18+0,08™ 5,98+0,02°  <0,001
81 ASTT (mOsm/kg) 315+0,36 315.85+0,33 315+0,04 315+0,33 0,833
HOST (%) 62,243,64° 54,6+1,15" 53,6+2,27" 50,8+1,45° 0,042

Gan day, da c6 nhiéu nghién ctru cho
thay viéc bd sung ASX vao mdi truong nudi
chin noan in vitro giap cai thién két qua thu
tinh trong 6ng nghiém (IVF) & heo (Do va
ctv, 2015). Trén co sé do, nghién ctru nay da
danh gia anh hudng cua ASX d6i véi tinh
dich dwoc bao quan trong diéu kién in vitro
va chiing minh vai tro c6 loi ciia ASX trong
viéc cai thién hoat luc tdng s6 va ty 1é song
cta tinh trung. Day la nhitng chi tiéu co gia
tri cao d€ nang cao hiéu qua IVF, dong thoi
khuyén khich cac nghién cttu sau hon vé viéc

tng dung ASX trong IVF ¢ trén heo va cac
loai khac.

4. KET LUAN

Astaxanthin tang chat luong tinh trung
heo dédc biét la hoat lyc trong qua trinh bao
quan 6 nhiét do phong (25°C) sau 96 gio, cai
thién tot hoat lwc cta tinh trung heo duoc
bao quan 6 thoi diém trudce 72 gio qua do6 cho
thay gia tri tng dung caa ASX véi chan nuoi
heo va ky thuat gieo tinh nhan tao. Tuy
nhién, can tiép tuc thuc hién cac nghién ctru
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vé kha nang thu tinh in vivo va in vitro nham
khang dinh va lam r6 hon hiéu qua tich cuc
cua astaxanthin déi véi tinh trung heo.
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YEU TO NGUY CO GAY BENH GIAM BACH CAU TREN MEO

DO FPV TAI VINH LONG
Nguyén Thi Diém Phuong!, Trdn Ngoc Bich! va Trdn Thi Thdo!*
Ngay nhan ban thao bai bao: 29/11/2025 - Ngay nhan bai phan bién: 23/12/2025
Ngay bai bdo duoc chap nhan dang: 29/12/2025
TOM TAT

Nghién ctru dugc thyre hién tai 03 phong kham thi y trén dia ban tinh Vinh Long tor thang 11 ndm
2024 dén thang 10 nam 2025, nham xéc dinh ty 1é meéo nhiém ciing nhu cac yéu t& nguy co gay nhiém
FPV. Trong tong s6 356 meo duoc dua dén kham, cd 92 meo nghi nhiém FPV duya trén biéu hién lam
sang, da dugc thu thap mau phan d€ thyc hién cac xét nghiém. Két qua cho thay ty 1 nhiém FPV dwoc
xéc dinh bang test nhanh bang kit DFU EASY TEST® FPV(66,30%) vdi Se, Sp (75,00%), PPV (93 44%)
NPV (38,71%), Acc (75, ,00%) va chi sO Kappa dat 60,63%; trong khi ky thuat PCR la 82,61% meéo mac
FPV. Phan tich yéu t& nguy co cho thdy meéo dudi 6 thdng tudi ¢ ty 1é nhiém cao nhat (88,89 A),
OR=0 25) tlep theo 1a nhom tr 6 thang dén 1 nam tudi (84, 62%, OR=0,36) va thap nhat ¢ nhom meo
trén 1 ndm tudi (66 67%) Nhom meo nudi tha ¢6 nguy co mac FPV (92, OO%, OR=0,22) cao hon dang ké
s0 voi nhém meo nudi nhét (71,43%). Meo khong duge tiém phong ¢ nguy co nhiém cao vuot troi
(95,12%, OR=0,13), tiép dén la nhom tlem khong dinh ky (91,30%, OR=0 07) va nhém da tiém vaccine
dinh ky (57,14%). Tuy nhién, yéu t& g1ong va gioi tinh khong cho thdy moi lién quan dang ké dén nguy
co nhiém FPV. Céc triéu chiing 1lam sang pho bién & meo mac bénh bao gom u rit, mét moéi (100%), bo
an (72,37%), sot va ltr dir (69,74%), tiéu chay phan mau (56,58%), oi va chay nudc dai (40,79%), niém
mac nhot nhat (28,95%).

Tw khoa: FPV, gidm bach cidu, PCR, Vinh Long.

ABSTRACT
The risk factors for fpv-induced leukemia in cats in vinh long

The study was conducted at 3 veterinary clinics in Vinh Long province from November 2024 to
October 2025, with the aim of determining the infection rate and identifying risk factors associated
with FPV infection. Among a total of 356 cats presented for clinical examination, 92 cats were
suspected of FPV infection based on clinical signs, and fecal samples were collected for diagnostic
testing. The results showed that the FPV infection rate determined by the rapid test using the DFU
EASY TEST® FPV kit was 66.30%, with a sensitivity (Se) and specificity (Sp) of 75.00%, a positive
predictive value (PPV) of 93.44%, a negative predictive value (NPV) of 38.71%, an accuracy (Acc) of
75.00%, and a Kappa index of 60.63%; whereas the PCR technique detected FPV infection in 82.61% of
cats. Risk factor analysis revealed that cats under 6 months of age had the highest infection rate
(88.89%, OR=0.25), followed by cats aged 6 months to 1 year (84.62%, OR=0.36), and the lowest rate was
observed in cats older than 1 year (66.67%). Free-roaming cats had a significantly higher risk of FPV
infection (92.00%, OR=0.22) compared to confined cats (71.43%). Unvaccinated cats showed a markedly
higher infection rate (95.12%, OR=0.13), followed by cats vaccinated irregularly (91.30%, OR=0.07) and
cats vaccinated regularly (57.14%). However, breed and sex did not show a significant association with
the risk of FPV infection. Common clinical signs observed in affected cats included lethargy and
depression (100%), anorexia (72.37%), fever and dullness (69.74%), hemorrhagic diarrhea (56.58%),
vomiting and salivation (40.79%), and pale mucous membranes (28.95%).

Keywords: FPV, panleukopenia, PCR, Vinh Long.

1. DAT VAN DE saGh sé. Bén canh d6 meo thuéng ¢o tinh CéC‘h
) tram, nhe nhang va khong can qua nhiéu
khong gian d€ hoat dong. Do d6, sd luong
meo dugc nudi & thanh phd ngay cang tang
cao voi da dang cac ching loai. Song song
voi sp gia tang do thi tinh hinh dich bénh
ITreong Nong nghiép, Pai hoc Can Tho trAé n mé? Céng ngéy Ci‘il‘lgphﬁ?? t@l?/ I’Ihﬁ’t' la
*Téc gia lién hé: TS. Trén Thi Thao, Khoa Thity, Trudng bénh giam bach cau do virus & meo (Feline
Néng nghiép, Dai hoc Can Tho. DT: 0987774878; Email: panleukopenia virus-FPV) (Marenzoni va ctv,
ttthaoty@ctu.edu.vn.

Ngay nay, thu cung la nguoi ban dong
hanh khong thé thiéu vdi con nguoi trong
cudc song. Trong d6, meo duwoc nhiéu nguoi
nudi yéu quy vi sit thong minh, nhanh nhen,
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2018). Bénh do moét loai virus DNA chudi
don, khong vo, 20 mdt thudc chi
Protoparvovirus va kha nang thich nghi tot véi
cac yé&u t& vat ly, cac chat héa hoc dan dén
chiing c6 thé ton tai trong mdi tva cturuong
trong nhiéu nam, thé nén bénh do FPV la
bénh truyén nhiém nguy hiém véi toc do lay
lan nhanh, mét s6 triéu ching dién hinh khi
meéo mic bénh nhu sdt, chan &n, ndén mtra,
tiéu chay c6 hodc khong c6 1an mau va c6 ty
1é tir vong cao trén 90% & meo con (Truyen,
2009; Kaur va ctv, 2015; Bergmann va ctv,
2019).

Tai Viét Nam, da c6 nhiéu nghién ctru vé
FPV véi nhiéu phuwong phap khac nhau nhw
PCR (34,94%) (Nguyén Thi Ngoc va ctv,
2020) va test kit nhanh FPV (34,68%) (Dang
Thi My Ta va ctv, 2023) nhung nhitng nghién
ctu nay phan lon tdp trung vao cac triéu
chitng lam sang va nhitng phuong phap phat
hién bénh. Vi vay, danh gia yéu t6 nguy co
gay bénh giam bach cau trén meo la can thiét,
la co s¢ khoa hoc cho chwong trinh phong
chong dich bénh trén dan meo.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Déi tugng, dia diém va thoi gian

Dai tirgng: Meo duwgc kham va diéu tri tai
cac dia diém nghién ctu tai TP Vinh Long;
voi triéu chiing u rd, tiéu chay, tiéu chay
phan 1an mau; ndn bot tréng hodc vang xanh.

Dung cu thu mdu va xir ly ban ddu: Tdm
bdng v trung, tui zip, Ong tiém y t& (3mL va
5mL), dng chdng dong Heparin va EDTA,
béng gon, giang tay, khau trang, Ong
Eppendorf, tube 15 mL, <ot silica,
micropipet, kéo, kep, lo thuy tinh chiu nhiét,
thung va ti bao quan lanh, s6 ghi thong tin
bénh 4n. Chan doan nhanh duoc thuc hién
bang bo kit DFU EASY TEST® FPV (Cong ty
Cong nghé Sinh hoc Diagnosis F, Viét Nam).

Trang thiét bi thi nghiém sw dung trong
nghién ciru: Kinh hién vi quang hoc (Olympus,
Nhat Ban), mdy ly tam (Chitiban II, Nhat Ban),
may ldc mau (Velp ZX3, Nhat Ban), ta lanh
bdo quan mau (Toshiba, Nhat Ban), ti dong
sau tir -20°C dén -80°C (Acson, Nhat Ban),

may quang phd UV-VIS (Thermo Scientific,
Hoa Ky), may PCR (Clearver Scientific, Viong
quoc Anh), bd dién di mot chiéu (Bio-Rad,
Hoa Ky) va hé thong ghi nhan-phéan tich két
qua dién di ENDUGO GDS (Labnet, Hoa Ky).

Hoéa chat sw dung trong nghién ciru: Bo kit
FPV st dung phuong phép thit nghiém sic
ky mién dich sandwich, bo kit tach chiét viral
DNA/RNA Topper (Cong ty TNHH Giai
phap Y sinh ABT, Viét Nam), Mastermix,
PCR water, dém TAE, agarose, Safedry va cac
hoa chat phu tro khac. Cac doan moi (primer)
duoc thiét ké dic hiéu nham khuéch dai gene
VP2 ctia virus Feline panleukopenia, bao
gom moi xudi VP2 va mdi nguoc VP2 (Cong
ty Phtu1 Sa Biochem).

Dia diém thu mau: Nghién ctu dwoc tién
hanh tai 3 phong kham tha y trén dia ban
thanh phd Vinh Long gom (1) Phong kham
thu y Pet Doctor Phuong, dia chi 61/22A Mau
than, phuong 3 thanh ph6 Vinh Long; (2)
Bénh x4 thu y-Dai hoc Su pham Ky thuat
Vinh Long, dia chi 73 Nguyén Hu¢, phuong
2 thanh phd Vinh Long; (3) Phong kham thu
y Luu Dung, dia chi 108 Tran Pht, phuong 4
thanh ph6 Vinh Long.

Dia diém phén tich mau: Que test FPV str
dung phuong phép thit nghiém sac ky mién
dich sandwich tai dja diém thu thap mau. Xét
nghiém sinh ly - sinh hdéa mau tai Phong thi
nghiém Bénh xa tht y Thuc hanh, Pai hoc
Can Tho (Coéng C, Khu II, Truong Dai hoc
Can Tho, duong 3/2, phuong Xuan Khanh,
quan Ninh Kiéu, thanh phd Can Tho). Thuc
hién PCR tai phong E008-Khoa thu y-truong
Nong Nghiép-truong Pai hoc Can Tho. Khu
2 duong 3/2, phuwong Xuan Khanh, quan
Ninh Kiéu, thanh phd Can Tho. Giai trinh ty
gene tai cong ty Nam Khoa Biotek, dia chi
793/58 Tran Xuan Soan, Quéan 7, thanh phd
H6 Chi Minh.

Thoi gian: D€ tai dugc thuc hién tir thang
11/2024 dén thang 10/2025.

2.2. Phuwong phap

Thiét ké'thi nghi¢m va c& mau: Nghién ctu

dugc thiét k& theo phuong phap mo ta cat
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ngang. Co m§1u~ dwoc woc lwong dua theo
cong thirc dich té cua Daniel (1992):

X (1-—
px( : P) _ 301

e

Véi Z=1,96 (40 tin cay 95%); ty 1& mac
FPV wéc doan P=26,74% (Nghién cttu ctia
bang Thi My Tu va ctv (2022), tai Phong thi
nghiém Bénh x4 tha y, Dai hoc Can Tho).
2.2.1. Xdc ldp bénh bénh giam bach cdu 6 méo
do virus (FPV)

Tim hiéu bénh sie: Thong qua gia chu tim
hiéu thong tin vé chu (ho tén, dia chi, sd dién
thoai) va thong tin vé gia stc (tén, loai, giong,
gidi tinh, mau sac 1ong, tu~6i, trong luong,
tiém ngtra bénh truyén nhiém chua véi loai
vaccine nao, lich x0 giun, tién st bénh).

n=272%x

Chin dodn ldm sang: Tat ca triéu chung
meo mic FPV duoc kham va diéu tri & cac
phong mach thudc TP. Vinh Long gom bo an,
6i (nhiéu hay it), dich 6i (c6 thte dn, ¢é bot,
mau sic bot, mau sic dich 0i), chay nuwdc dai,
niém mac nhot nhat, s6t hay giam than nhiét,
It dtr, mau sic phan (vang, den, hodc c6 1an
mau), c6 mang nhay, sét hodc long, c6 mui
tanh. Cac triéu chitng nay duoc ghi nhan vao
phiéu diéu tra.

Thu va bdo qudn mdu: Nhitng meéo cd cac
triéu ching lam sang nghi ngo méc bénh
FPV duoc chi dinh 14y mau phan béng tam
bdng vo trung o truc trang dé test kit FPV va
duoc trit trong 6ng eppendorf c6 chira 0,5ml
dung dich mudi dém PBS (pH=7,2). Sau khi
14y, mau dugc bao quéan lanh c6 da kho va
chuyén vé phong thi nghiém trong vong 24
gid. Cac mau nay duoc tach chiét DNA ngay
hodc bao quan ¢ -70°C.

Phit hi¢n méo dwong tinh FPV bing bg kit
khdng nguyén: Mau phan ctia méo nghi nhiém
FPV duogc xét nghiém nhanh bz‘?mg bd test
DFU EASY TEST® FPV (Cong ty Cong nghé
Sinh hoc Diagnosis F, Viét Nam) theo hudng
dan ctia nha san xudt nham phét hién khang
nguyén FPV trong phan va xac lap bénh
giam bach cau trén meéo. Mau phan dwoc 13y
bang tam bdng vd tring, hoa tan trong dung

dich dém, sau d6 nho 4-5 giot hdn dich vao vi
tri “S” ctia que thir va doc két qua sau 5-10
phut. Két qua duoc xac dinh theo nguyén ly
sdc ky mién dich: Am tinh (chi xuat hién vach
C), duong tinh (xuat hién ca vach C va T)
hodc khong hop 1é (khéng xuat hién vach C).
Két qua xét nghiém duoc ghi nhan vao phiéu
diéu tra d€ xac dinh ty 1& nhiém FPV trén
meo dén khadm tai ciac diém khao sat & TP.
Vinh Long, lam co s& phéan tich cac yéu t&
nguy co va tan suat biéu hién lam sang cua
bénh.

Ly trich DNA ciia FPV: Mau phan meo
sau khi thu thap duoc vortex, tam bong duwoc
vat kho va loai bo, chi git lai dung dich dém
PBS chtta mau phan. Mau duoc ly tdm 5 phut
0 3.000 vong/phut dé thu phan dich ndi. Phan
dich néi duoc ly trich DNA tai phong E008-
Khoa Tha y-Truong Nong nghiép, Truong
DPai hoc CAn Tho nham phuc vu xac dinh
genotype FPV. DNA duoc chiét bang bo kit
QIAamp DNA Stool Mini Kit (Qiagen), co
kha nang loai bo cac chat ttc ché PCR va tap
chét trong mau phan. Quy trinh ly trich bao
gom pha v t&€ bao d€ giai phong DNA, loai
bod protein va tap chat, sau dé thu DNA tinh
khiét thong qua ct chiét loc ctia bd kit, dam
bao chat luong DNA phu hop cho cac phan
tich di truyén tiép theo.

Khuéch dai viing gene VP2 bing PCR: Phan
tng PCR duoc thuc hién véi thé tich 25 pl,
gom: 10 ul GoTaq® Green Master Mix 2X
(Promega, My), 1 ul MgCl2 (25 mM), 0,5 pl
M-MLYV, 0,5 ul méi xudi, 0,5 ul moi nguoc, 4
ul mau RNA chiét tach va 8,5 ul nwdc tinh
sach. Chu trinh PCR bao gom giai doan phién
ma nguoc ¢ 45°C trong 45 phat, tién bién
tinh ¢ 94°C trong 5 phut; tiép theo 1a 30 chu
ky gom bién tinh & 94°C trong 30 giay, bat
cap o 51°C trong 30 giay va kéo dai 6 72°C
trong 30 gidy; cudi cung la kéo dai hoan toan
0 72°C trong 10 phut (Gamiz va ctv, 2011).
Cap moi duoc st dung dé€ khuéch dai doan
gene VP2 cua FPV c6 kich thude 698 bp,
twong tng vi tri nucleotide 3.113-3.810 theo
trinh tyw GenBank D78585 (Bang 1).
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Bang 1. Cip moi st dung cho phan g PCR va giai trinh tw gene VP2

Tén méi Trinh tu méi (5’-3") Vitri  Kich thuéc sin phim
DHI-F GCTTTAGATGAT- ACTCATGT 3113 698b
DHI-R GTAGCTTCAGTAA- TATAGTC 3810 p

Dién di san phdm PCR va doc két qua: San
pham PCR dugc dién di trén gel agarose
1,5% trong dém TBE 0,5X c6 bS sung
ethidium bromide (3ul/100ml). Mbi mau
(10ul) duoc dién di & hiéu dién thé 100V
trong 40 phut. San pham khuéch dai duoc
quan sat dudi tia UV va chup anh dé ghi
nhan két qua, lam co so cho cac phan tich di
truyén tiép theo.

2.2.2. So sdnh hiéu qua giita phuong phdp
PCR va test kit trong chan dodn bénh FPV

D¢ danh gia d6 chinh xac chan doan test
DFU EASY TEST® FPV, nghién ctu tién
hanh so sanh két qua cta phuong phap nay
véi ky thuat PCR. Nghién cttu thu thap s6
liéu duoc trinh bay (Bang 2), gdm s luong
mau duong tinh va am tinh theo tling
phuong phap (Harrus va ctv, 1999).

Bang 2. Két qua 2 phwong phéap chin doan

PCR(+) PCR(-) Téng
Test kit (+) a b a+b
Test kit (-) c d c+d
Toéng at+c b+d n=a+b+c+d

(a) s0"trwong hop dwong tinh cd bang PCR
va test, (b) s6 trwomg hop dm tinh bing PCR
nhung dwong tinh bang test kit (dwong gid), (c)
s0" truong hop dwong tinh bing PCR nhung dm
tinh bang test kit (dm gid), (d) so truong hop dm
tinh bang cd hai phwong phdp.

Trong do:
A . -2

D6 nhay: Se (%) = — x 100

D6 déc hiéu: Sp (%) = ﬁ x 100

Gia tri tién doan duong: PPV (%) = ﬁ X
100

Gia tri tién doan am: NPV (%) = ﬁ X
100

Do chinh xé4c tong thé: Acc(%) = “NL‘” x
100 ; Chi sd Kappa: K = AccPe

1- P,

Ddnh gid Se va Sp: Cap dd rat cao (290%):
chan doan rat tot; cao (80-89%): dang tin cay

trong chan doan; trung binh (60-79%): c6 thé
st dung nhung nén két hgp phuong phap
khéc; thap (<60%): hiéu qua kém, dé bo
sot/duwong tinh gia.

Dinh gid PPV va NPV: Rat cao (290%): test
dwong/am rat dang tin cay; cao (80-89%): tuong
do6i dang tin; trung binh (60-79%): c6 gid tri
tham khao, can xét thém lam sang; thap (<60%):
dé nham 1an, can két hop test khéc.

Ddnh gid Acc: Rat cao (290%): rat chinh
xac, chan doan dang tin cay; cao (80-89%): do
chinh xac tot; trung binh (60-79%): chap nhan
duoc, nhung nén kiém tra thém; thap (<60%):
do6 chinh xac thap, khong nén dung doc lap.

Ddnh gid Kappa (k): k<0,2 (rat kém): khong
nén dung testkit d€ chan doan; 0,21<k<0,4
(trung binh): testkit ¢ thé dung sang loc, can
PCR d€ xét nghiém; 0,41<k<0,6 (vira): c6 thé
tam dung testkit khi thiéu PCR; k>0,6 (tot dén
rat tot): co thé dung test kit thay thé tam thoi.
2.2.3. Ddnh gid yéu t6'nguy co méo mic FPV

Dénh gid yéu t6 nguy co clia méo méac
FPV dua trén phan tich hoi quy logistic da
bién, véi cac bién dinh tinh, bao gdm: Tudi
dwoc chia thanh 3 nhém: <6 thang; 6 thang-
<1 nam; 21 ndm. Gidng duoc phan loai thanh
meo ndi (meo vang, meo mudp, meo tam
thé), méo ngoai (méo Anh 1éng ngan, meo
Anh l6ng dai, meo Ba Tw, v.v.) va meo lai
gitta meo ndi va meo ngoai. Gidi tinh gom
duc va cai. Phuong thic nu6i tha va nhot.
Tinh trang tiém vaccine gom chua tiém
phong, tiém dinh ky (da tiém du 2 mi va lap
lai hang nam), tiém khong dinh ky (chi tiém 1
mi hodc khong tai chung). Céc yéu to6 nguy
co duoc phan tich thong qua bang 3.

Bang 3. M6i quan h¢ giita phoi nhiém va bénh
C6 bénh Khéng bénh Téng

Phoi nhiém . a b a+b
Khong phoi nhiem c d ct+d
Tong s6 atc b+d atb+c+d

Nguén: Trdn Ngoc Bich va D6 Trung Gid (2013);
a,b,c,d: s0'cd thé'cin diéu tra.
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Trong do:
Ty 1& mac: p=a/(a+b)x100; Po=c/(c+d)x100;
Kiém dinh X2 X2=[(ad-

bc)2xna+b)(c+d)(a+c)(b+d)];

Ty sudt chénh (OR): OR=(a/b)/(c/d)

Khoang tin cay:

95%C.L=[e*(In(OR)-
1.96x\(1/a+1/b+1/c+1/d)),
A(In(OR)+1.96x(1/a+1/b+1/c+1/d))].

Nguy co quy thudc quan thé: PAR (%)=
((a+c)/(a+b+c+d)-c/(c+d))x100

Phan s6 quy thudc nguy co quan thé:
PAF (%)= (PAR+(a+c)/(atb+c+d))x100

Chi-square: P<0,05: méi lién quan c6 y
nghia; P>0,05: khong y nghia; OR=1: khong
khéc biét nguy co; OR>1: phoi nhiém lam
téng nguy co mac bénh; OR<1: phoi nhiém c6
tac dung bao vé (giam nguy co); PAR (<10%)
la rat thap: Viéc loai bo nguy co it anh hudng
thuc t&; PAR (10-50%) la trung binh: Viéc loai
bd nguy co can dugc danh gia thém; PAR
(>50%) la cao: Viéc loai bo nguy co co tac
dong dén y t€ cong dong; PAR (>100%) la rat
cao: Nén uu tién viéc loai bo nguy co néu kha
thi; PAF (<5%) la thap: Nguy co it anh hudng
dén ganh nang chung; PAF (5-20%) 1a trung
binh: Nguy co ¢ anh huéng dang ké, can
xem xét thém; PAF (20-50%) la cao: Nguy co
anh huwong l6n, nén xem xét wu tién can
thiép; PAF (>50%) 1a rat cao: Nguy co chinh,
can thiép sé mang lai hiéu qua 16n.
2.3. Xt 1y s6 liéu

S6 liéu thd dugce x ly va tinh toan trén
phan mém Microsoft Office Excel 2010, danh
gia yéu t6 nguy co (OR) bang phan mém Win
Epi (http://winepi.net/uk/index.htm), s6 liéu
tong hop dugc xit ly bang phép thir chi binh
phuong véi phan mém thong ké Minitab 19.
3. KET QUA VA THAO LUAN
3.1. Tinh trang mic FPV é méo

Bang 4 cho thdy, ty 1é meo duong tinh
véi virus giam bach cau meo (FPV) tai ba

phong mach thu y trén dia ban thanh phd
Vinh Long tuong d6i dong déu. Ty 1é meo
duong tinh FPV trong tong s6 meo khao sat
voi ty 1& 17,13% khi st dung test kit DFU
EASY TEST® FPV va 21,35% khi st dung
phuong phap PCR. Trong nhém meo nghi
nhiém, ty 1& phat hién duong tinh tuong tng
la 66,30% bang test nhanh va 82,61% bang
PCR. Sy khac biét ty 1€ dwong tinh FPV gitta
cac phong mach (PM1, PM2 va PM3) déu
khong c6 y nghia thong ké (P>0,05), cho thay
tinh hinh luu hanh FPV tai thanh phd Vinh
Long phéan bd twong d6i dong nhat, khong
phu thudc rd rét vao dia diém phong mach.
Ty 1é meo duong tinh FPV tai Vinh Long
trong nhém nghi nhiém (66,30% theo test kit)
cao hon két qua cua Bang Thi My Tu va ctv
(2022); Nguyén Van H6 va Nguyén Thi Bé
Muoi (2023) tai TP. Can Tho, Pinh Ngoc Son
va ctv (2023) tai TP. Tra Vinh, véi ty 1& nhiém
FPV lan luot la 26,74%; 15,12% va 15,24%.
Tuy nhién, két qua nay lai thadp hon nghién
cttu cua Dinh Thi Thu Hién va ctv (2022) tai
TP. H6 Chi Minh (84,3%). Khi st dung
phuong phéap PCR, ty 1 meéo duong tinh FPV
tai Vinh Long véi ty 1€ 82,61% trong nhom
nghi nhiém. Két qua nay cao hon nghién cttu
ctia Tang va ctv (2022) tai Bac Kinh, cac tac
gia da ghi nhan ty 1& nhiém FPV la 18,37%.
Ngoai ra, két qua nghién cttu nay con cho
thay ty 1é méo mac FPV duoc phat hién bang
phuong phap PCR (82,61%) cao hon test
nhanh (17,13%). Két qua phu hop vdi nghién
ctu cua Chowdhury va ctv (2021) tai
Bangladesh, cac tac gia da cho két qua meo
duong tinh véi FPV bang xét nghiém sac ky
mién dich va PCR lan luot 1a 8,16% (8/98) va
18,37% (18/98). Hon nita, Nguyén Thi Ngoc
va ctv (2021) tai Ha Noi va vung phu can, cac
tac gia dung phuong phap xét nghiém nhanh
két hop voi PCR da phét hién 34,94% meo
dwong tinh FPV va su khdac biét nay khong c6
y nghia vé mat thong ké (P>0,05). Diéu nay c6
thé lién quan dén diéu kién nudi dudng, mat
d6 meéo, mitc d6 luvu hanh mam bénh va
chién lwoc phong bénh tai tirng dia phuong.
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Bang 4. Phan b méo mic FPV theo phong mach

. Duong tinh FPV
bia = SLKS  SLNN Test kit PCR
diem (con) (con)
SLDT (con) DT/KS (%) DT/NN (%) SLDT (con) DT/KS (%) DT/NN (%)

PM1 96 21 13 13,54 61,90 19 19,79 90,48
PM2 143 38 27 18,88 71,05 31 21,68 81,58
PM3 117 33 21 17,95 63,64 26 22,22 78,79

P=0,539 P=0,715 P=0,904 P=0,530
Tong 356 92 61 17,13 66,30 76 21,35 82,61

PM1: PKTYPet Doctor Phwong; PM2: Bénh xd Thii y-Dai hoc Sw pham Kij thudt Vinh Long, PM3: PKTY Luru Dung.
SLKS: S6" lwong khio sdt; SLNN: SO lwong nghi ngo, FPV: Feline Panleukopenia Virus; DT: Dwong tinh.

3.2. Hiéu qua ctia phuwong phap PCR va
testkit trong chan doan bénh FPV

Bang 5 cho thay, test kit DFU EASY
TEST® FPV c6 do nhay (Se) va do ddc hiéu
(Sp) cung dat 75,00%. Gia tri tién doan duong
(PPV) dat mtc rat cao (93,44%), trong khi gia
tri tién doan am (NPV) thap (38,71%). Do
chinh x4c tong thé (Accuracy) cua test nhanh
dat 75,00% va chi s6 Kappa dat 0,37 thé hién
mtc d¢ phu hop tot gitta test nhanh va PCR
theo phan loai ctia Landis va Koch. Gia tri
PPV cao cho thdy khi test nhanh cho két qua
duong tinh, kha ning meéo thuc sy nhiém
FPV la rat 16n, phu hop véi vai tro cua test kit
trong sang loc nhanh trén lam sang. Tuy
nhién, NPV thap phan anh nguy co bo sét cac
treong hop nhiém FPV khi test nhanh cho
két qua am tinh, dac biét ¢ cac ca c6 biéu hién
lam sang nghi ngo. Két qua nay phu hgp voi
nghién ctru ctia Garigliany va ctv (2016), test
kit FPV du co6 ty 1é duwong tinh cao (90%)
nhung van ton tai ty 1& am tinh gia lén dén
10%, nhat la ¢ nhitng treong hop tai luong
virus thap hodc khong dién hinh. Diéu nay la
do PCR khuéch dai vat liéu di truyén (DNA)
cua virus, cho phép phat hién mam bénh
ngay ca khi tai lwong virus rat thap. Theo
Kim va ctv (2013), PCR c6 thé dat dd nhay
trén 95%, trong khi test nhanh chi khoang
85%. Nho do, PCR c6 kha nang phat hién
FPV ¢ nhiéu giai doan khac nhau cta qua
trinh nhiém bénh, bao gdm giai doan sém
hodc giai doan hoi phuc, khi lwgng khang
nguyén trong mau da giam dang ké&. Hon
ntta, test nhanh chu yéu dua vao phat hién
khang nguyén virus, von chi hién dién rd rét

trong giai doan cap tinh. Khi luong khang
nguyén giam, test nhanh dé cho két qua am
tinh gia. Ngoai ra, do chinh xac cta test kit
con chiu anh huong boi nhiéu yéu t6 nhu
diéu kién bao quan, ky thuat l1ay mau va thao
tac cua nguoi thuc hién. Trong khi do, PCR
thuong dugc tién hanh trong diéu kién
phong thi nghiém dwoc kiém soat nghiém
ngat, giap giam thiéu cac sai sd ky thuat.
Tang va ctv (2022) nhan manh rang PCR la
phuong phdp can thiét d€ khang dinh chan
doan FPV trong cac truong hop nghi ngo,
ddc biét khi test nhanh cho két qua am tinh
nhung céc triéu ching lam sang van hién
dién. Bén canh d¢6, thoi diém lay mau cling
anh huong dang k& dén hiéu qua phat hién
FPV. Néu mau dugc thu thap quéa sém hodc
qua muon so vdi giai doan nhiém bénh cap
tinh, test nhanh c6 thé khong phat hién duoc
khang nguyén. Trong khi d6, DNA cua virus
van c6 thé duoc phét hién bang PCR trong
sudt qua trinh nhiém bénh. Nguyén Thi Ngoc
va ctv (2020) tai Ha Noi cling khéng dinh vai
tro quan trong cua PCR trong chan doan cac
truorng hop nam trong “giai doan ctra s
mien dich”, khi khang nguyén chwa xuat
hién hodc da suy giam, lam han ché& do tin
cay cua test nhanh.

Béng 5. Phat hién méo mic FPV bang PCR, testkit

Test PCRPCR . PPV NPV ACC

o, o,
kit ® © e (%Sp (%, @) () (%) K
E__F)) ?; 142 gi 75,00 75,00 93,44 38,71 75,00 0,37
Y 76 16 92

Ghi chii: Dy nhay (Sensitivity, Se); D¢ dic hiéu
(Specificity, Sp); Gid tri tién dodn dwong (PPV); D§ chinh
xdc téng thé' (Accuracy, Acc); Chi s6'Kappa (K)
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3.3. Yéu t6 nguy co lam méo mac FPV
3.3.1. Ty 1¢ phdt hign méo mdc FPV theo tudi
Bang 6 cho thdy, ty 16 meo duong tinh
FPV c6 suw khac biét theo Itta tudi va cd xu
huéng giam dan khi meo trudong thanh.
Nhom meo dudi 6 thang tudi cd ty 1é duwong
tinh cao nhat (88,89%), cao hon ro rét so vdi
nhoém trén 1 nam tudi (66,67%), va sy khac
biét nay c6 y nghia thong ké (P=0,029). Gia tri
OR=0,25 (KTC 95%: 0,07-0,92) cho thay do tudi
la mot yéu td lién quan chdt ché dén nguy co
nhiém FPV, trong d6 nhém meéo non chiém ty
trong 16n cac ca bénh trong quan thé. Chi s6
PAR (66,67%) va PAF (81,82%) cho thiy néu
nhom meo dudi 6 thang tudi duoc diéu tri va
cham soc tot thi kha nang lam giam nhanh
nguy co méc bénh FPV trong quan thé meo.
Nhom meo tir 6 thang dén 1 nam tudi cling c6
ty 1é duong tinh cao (84,62%) nhung khong co6
y nghia v€ mat thong ké (P=0,148). Két qua

nay phu hop v6i nhan dinh cta Islam va ctv
(2010) tai Bangladesh, Richard va ctv (2018) tai
chau Au, Mosallanejad va ctv (2022) tai Ai
Cap, cac tac gia déu cho rang FPV c6 thé gay
bénh ¢ moi Itta tudi nhung meo dudi 6 thang
tudi la nhém nguy co cao nhat. Nguyén nhan
chu yéu la do hé mién dich & méo con chwa
hoan thién va su suy giam khang thé me
truyén sau cai stta, thwong xay ra vao giai
doan 8-12 tuan tudi, néu khoéng duoc tiém
phong sé lam ting nguy co nhiém FPV
(Greene, 2012; Day, 2007). Bén canh d6, meo
trén 1 ndm tudi cé hé mién dich hoan chinh
hon, khd nang ghi nhé mién dich tot va
thuong da duoc tiém phong, nén nguy co
nhiém FPV thap hon nhu nhan dinh cta
Duarte va ctv (2009). Nhiing két qua nay cho
thay do tudi, ddc biét la giai doan meo dudi 6
thang tudi, la yéu t6 nguy co quan trong can
duoc wu tién trong phong bénh FPV.

Bang 6. Phat hién méo mic FPV theo Itta tudi

Tubi SLNN SLDT SLAT

Ty 1¢

OR PAR PAF

(thang) (con) (con) (con) (%) [95%Clor] (%) (%) P
0,25
<6 45 40 5 88,89 [0,07-0,92] 66,67 81,82 0,029
6-12 26 22 4 84,62 0,36 66,67 76,60 0,148
' [0,09-1,47] ” 4 4
>12 21 14 7 66,67 Ref - - -
Tong 92 76 16 82,61 0,081

PAR: Nguy co quy thudc quin thé: PAF: phin s6'quy thudc nguy co quin thé

3.3.2. Ty 1é phat hién méo mdc FPV theo
giong

Bang 7 cho thdy, ty 1é meo duong tinh
véi virus giam bach cau meo (FPV) c6 su
khac biét nhat dinh gitita cac giéng, trong do6
meo ta co ty 1&€ duong tinh cao nhat (87,76%),
tiép dén la meo lai (83,33%) va thap nhat la
meo ngoai (74,19%). Tuy nhién, két qua phan
tich thong ké cho thdy sy khac biét nay
khong c6 y nghia (P>0,05), ching to giong
meo khong phai la yéu td nguy co quyét dinh
d6i véi nhiém FPV. Két qua nay phu hop véi
nhan dinh caa Islam va ctv (2010) tai
Bangladesh, cac tac gia cho rang FPV c6 kha
nang gay bénh trén tat ca cac giong meo ma
khong c6 sy phan biét ro rét. Gao va ctv

(2023) ciing khéng dinh ty 1& nhiém FPV
khong chiu anh huong dang k&€ boi yéu to
giong. Ngoai ra, nghién cttu cua Kim va ctv
(2013) tai Han Qudc cing ghi nhan khong co
st khac biét c6 y nghia vé ty 1é nhiém FPV
gitta cac giong meo khac nhau. Nhitng két
qua trén cho thay FPV la tac nhan gay bénh
pho bién, c¢6 kha ndng lay lan rong trong
quan thé meéo va nguy co mac bénh khong
phu thudc vao giong.
Bang 7. Phét hién méo méc FPV theo giong
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Giéng SLNN (con S(l“g ];32)9 P
Meo ta 49 43 87,76 0,120
Meo lai 12 10 83,33 0,525
Meo ngoai 31 23 74,19 Ref
Tong 92 76 82,61 0,296

63



CHAN NUOI PONG VAT VA CAC VAN PE KHAC

3.3.3. Ty 1¢ phdt hién méo mdc FPV theo gidi
tinh

Bang 8 cho thdy ty 1é meo dwong tinh véi
virus giam bach cau meo (FPV) 6 meo duc la
86,84%, cao hon so vdi meo cdi (79,63%). Tuy
nhién, sy khac biét nay khong cé y nghia
thong ké (P=0,369), cho thdy gidi tinh khong
phai la yéu t6 nguy co quyét dinh doi voi
nhiém FPV. Két qua nay pht hop véi nhan
dinh cta Bayati va ctv (2016) tai Iran va
Awad va ctv (2018) tai Ai Cap, cac tac gia déu
khing dinh FPV c¢6 kha nang lay nhiém
twong tw trén meo duc va meo cai. Li va ctv
(2018) tai Trung Qudc, Park va ctv (2023) tai
Han Quéc déu khong ghi nhan sw khac biét
cd y nghia vé ty 1& nhiém FPV gitta hai gidi.
biéu nay duoc ly giai 1a do FPV lay truyén
cht yéu qua tiép xuc truec tiép, bai tiét va moi
treong nhiém mam bénh, nhitng con duong
lay nhiém nay khong phu thudc vao giéi
tinh. Nhw vay, gidi tinh khong anh huéng
dang k& dén nguy co meéo mac bénh FPV.

Bang 8. Phat hién méo mac FPV theo giéi tinh

cre gl SLNN SLDT 1A o
Gidi tinh (con) (con) Tylé (%) P
Meo duc 38 33 86,84
Meo cai 54 43 79,63 0,369
Tong 92 76 82,61

3.34. Ty 1é phat hién méo mdc FPV theo
phuong thitc nuoi

Bang 9 cho thdy, phuong thitc nudi c6
anh huong ro rét dén ty 1é meo méc bénh
giam bach cau do FPV. Nhom meo nudi tha
o ty 1é duong tinh rat cao (92,00%), cao hon
dang ké so v6i nhdm meo nudi nhot (71,43%)
va su khdc biét nay c6 y nghia thong ké
(P=0,01). Gia tri OR=0,22 (KTC 95%: 0,06-0,74)
cho thdy phuong thitc nuoi lién quan chat
ché dén nguy co nhiém FPV, trong d6 meo
nudi tha chiém phan 16n cac ca bénh. Chi s6
PAR (71,43%) va PAF (82,61%) phan 4nh
rang néu kiém soat t6t phuong thitc nudi,
dac biét han ché nudi tha tu do, ¢ thé giam
dang ké ganh nang bénh FPV trong quan thé
meo. Két qua nay phu hop véi cac nghién
ctru cua An va ctv (2011) tai Han Qudc cho
thdy FPV ¢4 thé ton tai lau dai trong moi

truong tu nhién va trong phan, lam tidng
nguy co phoi nhiém & meéo nudi tha do tiép
xuc trpc tiép voi dat, phan va cac bé mat
nhiém mam bénh. Truyen va Parrish (2013),
Sparkes va ctv (2022) cting ghi nhén ty 1€
nhiém FPV cao hon 1o rét & meéo nudi tha,
nhan manh vai tro ctia diéu kién vé sinh kém
va tiép xuc mdi truong khong kiém soat. Bén
canh d6, meéo nudi nhét duoc song trong modi
treong sach sé, han ché' tiép xuc véi ngudn
lay bén ngoai nén nguy co nhiém FPV thap
hon, nhw nhén dinh cia Bhaswanth Karanam
(2022) tai An D¢. Nhitng két qua nay khing
dinh phuong thiic nuo6i la mot yéu té nguy co
quan trong can duoc kiém soat trong chién
lugc phong chong FPV.
Bang 9. Phat hién méo mac FPV theo PT nuéi

PT SLNNSLDTSLATTy l¢é OR PAR PAF
nudi (con) (con) (con) (%) [95%CIor] (%) (%)
Tha 50 46 4 92,00 [0,006’—202,74]71'43 82,61
Nhot 42 30 12 71,43 Ref - -

(P=0,01)
Tong 92 76 16 82,61

3.3.5. Phdt hién méo mic FPV theo tiém
phong

Bang 10 cho thdy, tinh trang tiém phong
c6 mdi lién quan chat ché dén ty 1& meo méc
bénh giam bach cau do FPV. Nhom meo
chua tiém phong ghi nhan ty 1é duwong tinh
rat cao (95,12%), cao hon ro rét so véi nhom
meo duoc tiém dinh ky (57,14%), v6i swe khac
biét c6 y nghia thong ké (P<0,001). Gia tri
OR=0,13 (KTC 95%: 0,02-0,65) cung véi PAR
(57,14%) va PAF (79,71%) cho thay phan lén
ganh nang bénh FPV trong quan thé c6 thé
quy cho tinh trang khong tiém phong. Tuong
tr, nhom meo tiém khong dinh ky cling c6 ty
1é duong tinh cao (91,30%), véi OR=0,07 (KTC
95%: 0,01-0,34) va P<0,01, chiing to viéc tiém
khong day du chi mang lai hiéu qua bao vé
han ché’so v6i tiém phong dung lich. Két qua
nay phu hop véi cac nghién cttu trong va
ngoai nudc. Nghién cttu cia Kim va ctv (2013)
tai Han Quoc; Hoang va ctv (2020), Dinh Thi
Thu Hién va ctv (2021) tai H6 Chi Minh va
Jing va ctv (2022) tai Trung Qudc déu ghi
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nhan ty l¢ méc FPV cao hon rd rét & meo chuwa
tiém hodc tiém khong day dua so voi meo dwoc
tiém phong day du. Tuy nhién, Day va ctv
(2020); Irgashev va ctv (2023) cho réng hiéu
qua bao vé ctia vaccine con phu thudc vao thoi
diém tiém va mtc do dap ting mién dich sau
tiém, dac biét & meo con khi khang thé me

truyén c6 thé lam giam hiéu qua vaccine. Do
d6, viéc tiém phong day du, dung lich va
dtng thoi diém, theo khuyén cdo ctia Rehme
va ctv (2022) 1a meo con nén dugc tiém phong
6-8 tudn tudi va tiém nhic lai theo lich trinh la
bién phap then chdt nham giam nguy co méc
FPV trong quan thé meo.

Bang 10. Phat hién méo mic FPV theo tiém phong

Tiém phon SLNN SLDT SLAT Ty lé OR PAR PAF P
em phong (con) (con) (con) (%) [95%Clor] (%) (%)
A 0,13
Khong 41 39 2 95,12 [0,02-0,65] 57,14 79,71 0,000
A . . 0,07
Khong dinh ky 23 21 2 91,30 [0,01-0,34] 57,14 72,55 0,007
Dinh ky 28 16 12 57,14 Ref - -
Tong 92 76 16 82,61 0,000

3.4. Triéu chitng 1dm sang méo mac FPV
Bang 11 cho thdy, cac triéu chiing lam
sang & meéo mac FPV xuat hién véi tan suat
cao va mang tinh dac trung, trong do meét
moi, i ri duoc ghi nhan 6 100% treong hop,
tiép theo 1a bo an (72,37%) va sot cao trén
39,5°C (69,74%). Cac biéu hién tiéu héa nhu
tiéu chay phan mau (56,58%), 6i va chay
nudc dai (40,79%) cting xuat hién phd bién,
phan anh mirc d ton thuwong ndng cha
duong rudt. Két qua nay twong dong véi
nghién ctru ctia Nguyén Thi Ngoc va ctv
(2020) khi ghi nhan cac triéu ching chu yéu
gom U i, bd dn, sOt va tiéu chay voi ty 1é cao
& meéo nhiém FPV. Awad va ctv (2018) ciing
xac nhan réng sOt, mét moi, tiéu chay va 6i la
cac dau hiéu dién hinh cta panleukopenia &
meo, tuy ty 1& biéu hién c6 thé khac nhau
gitta cac vung dich té. Su khac biét nay dwoc
Barrs (2019) ghi nhan khi ty 1€ tiéu chay chi ¢
mutc 5-10% trong mot s6 6 dich FPV, cho thay
anh huwong cua diéu kién cham soc va can
thiép thu y. V€ co ché bénh sinh, FPV ¢6 &i
luc véi cac té' bao phan chia nhanh nhu biéu
mo rudt va md tao mau, gay ton thwong rudt,
gidam bach cdu va suy gidm mién dich
nghiém trong (Wen va ctv, 2024). Tinh trang
nay dan dén tiéu chay kéo dai, mat nudc, roi
loan dién giai va suy kiét toan than, dong
thoi lam tdng nguy co nhiém trung tht phét
(Bergmann va ctv, 2019). Hart va Barrett
(2021) cho thay phan tng viém toan than voi

su gia tang cac chi diém viém nhu CRP va IL-
6 gop phan lam nang thém biéu hién sot, mét
moi va niém mac nhot nhat. Nhin chung, cac
triéu ching lam sang ghi nhan trong nghién
ctru phan anh day du co ché'tdn thuwong mién
dich-tiéu hda cua FPV va nhan manh tim
quan trong cua viéc phat hién sém dé€ giam
ty 1é tir vong (Letunic va Bork, 2024; Pardo va
ctv, 2024).

Bang 11. Triéu chitng 1am sing méo mac FPV

Triéu chitng 1am sang n (con) Ty 1€ (%)
Mét moi, a ri 76 100,00
Bo an 55 72,37
S6t, 1t dtr (>39,5°C) 53 69,74
Tiéu chay phan mau 43 56,58
Oi, chay nuéc dai 31 40,79
Niém mac nhot nhat 22 28,95

4. KET LUAN

Meo duwgc duwa dén kham tai ba phong
kham tha y thudc TP. Vinh Long. Trong 356
meo khao sat, ty 1& nhiém FPV béang test
nhanh bang kit DFU EASY TEST®
FPV(66,30%), ky thuat PCR la 82,61% meo
méc FPV. Trong do, test kit c6 véi d6 nhay va
déac hiéu cao (75,00%). Meo dudi 6 thang tudi
va 6 thang dén 1 ndm tudi c6 nguy co mac
FPV cao. Nhém méo nudi tha c6 nguy co méc
FPV cao hon nhém meo nudi nhot. Meo
khong dwoc tiém phong hodc tiém phong
khong dinh ky cé nguy co cao nhiém FPC.
Tuy nhién, meéo mic FPC khong phu thudc
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va yéu td giong va gidi tinh. Cac triéu ching
1am sang phd biéh & méo mac FPV phd bién
1a 1 rd, mét moi, bo &n, sbt, lir dir va tiéu
chay phan mau.
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KHA NANG UC CHE VI KHUAN Staphylococgus pseudintermedius
PHAN LAP TREN CHO BANG CHE PHAM BO SUNG CHITOSAN
TRONG PHONG THI NGHIEM

Nguyén Thi Lan Anh*t, Ngquyén Thi Phiil, Nguyén Thi Thu Hién!,

Lé Hoang Long! va Nguyén Khiic Loan Thdo*

Ngay nhan ban thao bai bao: 08/11/2025 - Ngay nhan bai phan bién: 22/11/2025
Ngay bai bdo duoc chap nhan dang: 19/12/2025.
TOM TAT

Nghién ctru str dung 3 ché& phdm Chitosan, Nano Chitosan, Nano Copper Chitosan d€ tic ché' sy
phat trién cta vi khuan S. pseudintermedius phén 1ap tir mau viém da mu trén ché béng phuong phap
khuyéch tén giéng thach trong diéu kién phong thi nghiém. Két qua xac dinh hoat tinh khang vi khuan
S. pseudmtermedzus cua 3 che pham cho thay Nano Copper Chitosan ¢6 kha ndng khang khuén manh
nhat sau 24 gio u o cdc néng d6 thw nghlem la 1.000, 2.000, 3.000 va 4. 000ppm co duong kinh vung
khéng khuan 1an luot 1a 18,25; 22,13; 23,13 va 28,63mm. O néng db 4. 000ppm, u 24 gio, Nano Copper
Chitosan c6 vung khang khuén (28,63mm) 16n hon viing khang khudn ctia khang sinh amoxicillin 10%
(25mm). Chitosan ¢6 kha nang khang khudn sau 24 gio t 6 cac nong do 2.500, 5.000, 7.500 va
10.000ppm c6 duwong kinh vung khéng khuan tuwong ung la 13,75; 15,75; 16,25 va 18,75mm. Nano
Chitosan c6 kha néng khang khuan yéu hon sau 24 gio i & ndéng d6 cao 10.000; 15.000 va 20.000ppm c6
duong kinh vung khang khuén 1an luot la 9,38; 12,5 va 13,38mm déu nho hon vong khang khuan cta
amoxicillin 10% (23,15mm) va vancomycin 10% (31,75mm). Cac ché phdm bé sung Chitosan c6 kha
nang tc ché vi khuan S. pseudintermedius phan 1ap trén ché trong phong thi nghiém, trong do trién
vong nhét 1a Nano Copper Chitosan.

Tw khoa: Chd, Chitosan, khing khudn, S. pseudintermedius.

ABSTRACT
In vitro evaluation of the antibacterial activity of chitosan-based supplements against
Staphylococcus pseudintermedius isolated from dogs

This study evaluated the inhibitory effects of three chitosan-based supplements-Chitosan, Nano
Chitosan, and Nano Copper Chitosan-against S. pseudintermedius isolated from canine pyoderma
samples using the agar well diffusion method under laboratory conditions. The results indicated that
Nano Copper Chitosan exhibited the strongest antibacterial activity after 24h of incubation. At testing
concentrations of 1.000, 2.000, 3.000, and 4.000ppm, the inhibition zone diameters at 24h were 18.25,
22.13, 23.13, and 28.63mm, respectively. Notably, at 4.000ppm, Nano Copper Chitosan produced a
larger inhibition zone than 10% amoxicillin (25mm). Chitosan also showed antibacterial efficacy after
24h; at concentrations of 2.500, 5.000, 7.500, and 10.000ppm, the corresponding inhibition zones were
13.75, 15.75, 16.25, and 18.75mm. In contrast, Nano Chitosan exhibited weaker antibacterial activity;
even at high concentrations of 10.000, 15.000, and 20.000ppm, the inhibition zones were 9.38, 12.5, and
13.38mm, respectively-all of which were smaller than those of 10% amoxicillin (23.15mm) and 10%
vancomycin (31.75mm). Chitosan-based supplements demonstrate significant potential in inhibiting
canine-isolated S. pseudintermedius in vitro, in which Nano Copper Chitosan shows the greatest
potential for application.

Keywords: Antibacterial, Chitosan, dog, Staphylococcus pseudintermedius.

1. DAT VAN DE

Viém da trén ché ¢é nhi€u nguyén nhan
nhu ngoai ky sinh trung, vi khudn hodc céc
yéu t6 ngoai canh dan téi tinh trang di tGng
lam cho6 ngtta ngdy nén hay co sat lam da bi
trdy dan dén viém. Trong d6, viém da mu &

1 Truong Dai hoc Céng nghé Thanh phd H6 Chi Minh
*Tac gia lién hé: ThS. Nguyén Thi Lan Anh, Khoa Tht y,
Truong Dai hoc Cong nghé Thanh phd H6 Chi Minh. DT:
0913410429; Email: ntl.anh@hutech.edu.vn.

ché 1a mot trong nhitng bénh nhiém trung da
do vi khuan phd bién nhat dwgc chan doan
trong thu y thii nho va lién quan dén man do,
ton thuwong, dau va viém (Loeffler va Lloyd,
2018). Viém da mu & chd c6 thé thay doi tuw
nhiém triing vira phai déh nhiém triing ning
va duoc kich hoat boi cac yéu td ti€ém an nhu
bénh da di ¢ng, ky sinh trung ngoai da va
bénh ly noi tiét. Diéu nay khoi dau cho su
xam nhdp cua vi khuan gay bénh S.
pseudintermedius. Pay la tac nhan gay bénh

68

KHKT Chan nudi sé 317 - thang 3 ndm 2026


mailto:ntl.anh@hutech.edu.vn

CHAN NUOI PONG VAT VA CAC VAN PE KHAC

pho biéh nhat lién quan dén nhiém trung da,
duoc phan 1ap 1a tac nhan gay bénh chiém uu
thé trong 92% cac truong hop viém da mu o
cho (Bryan va ctv, 2012; Griffeth va ctv, 2008;
Huerta va ctv, 2011).

Viéc diéu tri bénh viém da mu do vi
khuan thuong sé dung cac loai khang sinh.
Tuy nhién, Viét Nam la quéc gia st dung
khang sinh nhiéu trong chan nudi hon so vdi
cac nudc khac trén thé giéi (Ngé Hong
Phuong va ctv, 2021), moi lo ngai ngay cang
tdng vé tinh trang dé khang khang sinh dan
téi giam hiéu qua diéu tri. Mat khac, Viét
Nam dang la mot trong nhitng nuedc c6 lwong
tom xudt khau 16n trén thé gidi, luong phu
phdm dau va vo tom thai ra moi truong can
phai xt ly rat 16n. Vo tom c6 thanh phan la
chitin, la mot polymer sinh hoc c6 thé chuyén
hod thanh Chitosan véi nhi€u tinh ndng tng
dung. Trong d6, mot ting dung dwoc biét dén
nhu la mot chat phu gia thay thé khang sinh
nho didc tinh khang khudn, khang viém,
chdng oxy hod, kich thich mién dich va cAm
mau (Ngd Hong Phuong va ctv, 2021). Hién
nay, da ¢ cac ché€ pham Nano da va dang
duoc ting dung trong diéu tri bénh da nhung
cac nghién ctu vé st dung ché pham
Chitosan con han ché. Vi vay, nghién ctru nay
duoc tién hanh dé€ danh gia vé kha nang tc
ché vi khuan S. pseudintermedius ctia cac ché
phdm bd sung Chitosan nhdm cung cap bang
chiing khoa hoc phat trién mot liéu phép
diéu tri méi khong khang sinh.

2, VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu, thoi gian va dia diém

Chitosan, Nano Chitosan, Nano Pong
Chitosan (Nano Copper Chitosan) dwoc cung
cap tir Vién Cong nghé Tién Tién. Khang sinh
amoxicillin va vancomycin dwoc san xuat tai
cong ty ¢d phan Duoc vat tu Y té Binh Dinh.

Moi treong nudi cay vi khudn Nutrient
Agar (NA), Mueller Hinton Agar (MHA),
Brain Heart Infusion Broth (BHI) duoc san
xuat tai cong ty HiMedia (An D9).

Chung vi khudn S. pseudintermedius da
dé khang duoc 1ay tir nghién ctu cua Lan

Anh va ctv (2025): khang véi khang sinh
penicillin, ampicillin, amoxicillin, oxacillin,

cephalexin, cefoxitin, chloramphenicol,
ciprofloxacin, levofloxacin, clindamycin,
doxycycline,  tetracycline,  doxycycline,

erythromycin, azithromycin, gentamycin va
sulfamethoxazole/trimethoprim.

Thoi gian thwc hién thi nghiém (TN) tte
18/5/2024 dén 15/9/2024 tai phong TN Khoa Tht
y, truong Dai hoc Cong nghé TP. H6 Chi Minh.
2.2. Phuwong phap

Nubi cdy vi khuin: Chiang vi khuan S.
pseudintermedius dwgc bao quan trong moi
treong BHI chita 15% glycerol. Sau do6, duoc
cay trén moi truong NA, t 37°C/24h.

Chudén bi pha ndng d¢ ché’phim theo nong dg
% cua Chitosan c6 trong tieng ché’ phim: Nong
d6 ban dau ctia Chitosan la 1% (10.000ppm)
duoc pha loang thanh day nong d¢ 2.500,
5.000, 7.500 va 10.000ppm theo cong thtrc
CiVi=C2V2. Tuong tw, pha loang Nano
Chitosan ttr 2% (20.000ppm) va Nano Copper
Chitosan ttr 1% (10.000ppm). Cac ché phdm
bd sung Chitosan khong mang di hap vo
trung dwoc do sé bi bién tinh vi chitosan la
hop chat hitu co nén cin dam bao nguyén tac
vO trung khi pha loang.

Pha loiang khding sinh: amoxicillin 10%
dwoc pha loang tit amoxicillin 20% con
vancomycin 10% duoc stt dung nguyén chat.

Ddnh gid tinh khing khudn cia ché phidm
bang phwong phdp khuéch tin giéng thach: Trai
déu vi khuan (nong d6 1,5x10% CFU/ml) trén
moi treong thach MHA. Puc 16 ¢6 kich thude
6mm. Nho 1an luot 100ul dung dich b6 sung
Chitosan ¢ cac ndong d6 khac nhau vao cac 16
thach trén dia, u 6 37°C. Mbi TN duoc lap lai
4 lan. Khang sinh amoxicillin (10%) va
vancomycin (10%) duoc sit dung lam doi
ching (BC) duong, BPC am la nudce cat. Hoat
tinh khang khudn dugc danh gid bang cach
do duong kinh vong khang khuan (BKVKK,
mm) tai cac thoi diém 12, 24 va 36 gio.

2.3. Xt 1y s6 liéu

S6 liéu khao sit duwoc tinh toan béng

phan mém Microsoft Excel 2016 va so sanh
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sw sai khac céc gia tri trung binh bang kiém
dinh ANOVA trong phan mém Minitab
Version 17.0.

KET QUA VA THAO LUAN
31. Kha nang khang vi
pseudintermedius cua Chitosan
Chitosan dwgc TN 6 4 nong do la 2.500,
5.000, 7.500 va 10.000ppm. Ghi nhan BPKVKK
cua Chitosan tai 3 mdc thoi gian 12, 24 va 36
gi0 cho thay c6 sy twong quan thuan gitra
ndng dd Chitosan va DPKVKK (Bang 1).Bang 1.
DKVKK cta Chitosan theo thoi gian

khudn S.

Noéng dd (ppm) 12 gid 24 gio 36 gid
2.500 13,50¢1,91 13,75+1,89 14,00+2,00
5.000 15,50°+1,29  15,75b+0,96 15,75P+0,96
7.500 15,75b+1,26  16,250+1,26  16,25+1,26
10.000 18,25+1,26  18,75P+1,26  18,75P+1,26
Amoxicillin 10% 18,00°+0,00 18,000+0,00 18,00v+0,00
Vancomycin 10%  29,25°+0,96  29,75°+0,50 29,75°+0,50

Ghi chii: Cdc chir cdi sau cdc gid tri Mean khdc nhau
trong cung cgt la sw sai khdc c¢6 y nghia thong ké véi
P<0,001.

Két qua khao sat tai bang 1 cho thdy hoat
tinh khang khuan caa Chitosan d6i véi
chung S. pseudintermedius cé sy khac biét rd
rét va phu thudc chat ché vao nong d6 xu ly
(P<0,001). O mttc n6éng dd 5.000ppm tai thoi
diém 24 gio da cho hiéu qua khang khuan tot
(15,75mm) khac biét véi nong d6 2.500ppm
(13,75mm). Péng cha y, o ndng do
10.000ppm la twong duwong vdi khang sinh
amoxcillin  10%. Tuy nhién, khang sinh
vancomycin 10% van thé hién hoat luc khang
khuan vuot troi nhat (29,75mm). Két qua nay
chi ra rang Chitosan ndng &6 10.000ppm c6
tiém nang tng dung nhu mot tac nhan khang
khuan hiéu qua tuong ty amoxcillin d6i véi
S. pseudintermedius, mac du chwa dat duoc
cuong do manh nhue vancomyecin.

Két qua nghién ctru hién tai cho thay
duwong kinh vong vo khuan ctia Chitosan d6i
voi S. pseudintermedius tang tuyén tinh theo
nong do tir 2.500ppm dén 10.000ppm (ttr
13,50mm 1én 18,75mm). Két qua nay hoan
toan phu hop véi cac cong bd trude day ctua
Confederat va ctv (2021) khang dinh rang
hoat tinh khang khuan cta Chitosan phu

thudc chdt ché vao nong d9. Co ché duoc
chap nhan rong rai 1la do mat 4o dién tich
duong tang lén khi nong d6 Chitosan cao,
thiic day tuong tac tinh dién manh hon véi
mang t€ bao mang dién tich &m cua vi khuan
Gram duong, dan dén pha v mang va 1o ri
t&'bao chat.

Co ché khang khuan cta Chitosan c6 thé
duoc kich hoat theo 1 trong 3 co ché. Co ché
tht nhat, pha vd mang t€ bao cua vi khuan
do su twong tac gitta cac phan ti Chitosan
tich dién dwong véi vach t€ bao vi sinh vat
tich dién am. Tuong tac dién tich nay c6 thé
lam thay d6i hinh thai bé mat, lam ting kha
nang tham thau ctia mang, gay that thoat cac
chat ndi bao, hodc lam giam do thdm mang,
ngan can qua trinh van chuyén chat dinh
dudng. Co ché tht hai, mot s6 phan ti
Chitosan c6 th€ xam nhdp vao bén trong
mang t€ bao va lién két véi ADN cuia t€ bao,
ngan can qua trinh dich ma mRNA va tic ché’
tong hop protein. Co ché thit ba, Chitosan thé
hién kha nang tao thanh moét I6p mang trén
bé mat t€ bao d€ ngan can qua trinh hap thu
va bai tiét ctia t&' bao, tir d6 ttc ché su trao doi
chat cua vi sinh vat (Xing va ctv, 2015).
Chitosan duoc chiét xuat tir thanh t& bao cua
nam soi, R. Oryzae (Jeithanipour va ctv, 2007),
va cac ddc tinh khang khuan ctia né da duoc
nghién ctru chong lai E. coli, K. pneumoniae va
S. aureus (Hosseinnejad va Jafari, 2016).

Hinh 1. PKVKK cta Chitosan

32. Kha ning khang vi khuidn S.
pseudintermedius caa Nano Chitosan

Nano Chitosan dwoc thi nghiém & 3 nong
do 1a 10.000, 15.000 va 20.000ppm. Ghi nhan
duong kinh vong khang khudn ctia Nano
Chitosan tai 3 moc thoi gian 12 gio, 24 gio va
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36 gio cho thdy duwong kinh vong khang
khuan c6 d¢ dai ti 1é thuan vdi su tang 1én
cua nong do Nano Chitosan va hau hét thoi
gian tao vong khang khuan la 12 gio. Khang
sinh amoxicillin 10% va vancomycin 10% cd
vong khang khudn 16n hon tat ca cac nong do
thtt nghiém cuia Nano Chitosan (Hinh 2). Két
qua dugc thé hién tai bang 2.

Bang 2. DPKVKK ctia Nano Chitosan theo thoi gian
24 gio

Néng d6 (ppm) 12 gio 36 gio

10.000 8,754+0,50 9,384+0,48 9,384+0,48
15.000 12,38+0,75 12,50°+0,58 13,00°+0,82
20.000 13,2540,50 13,38+0,48 13,50°+0,58

Amoxicillin 10%
Vancomycin 10%

23,25+0,50 23,250+0,50 23,25+0,50
31,752+0,50 31,752+0,50 31,752+0,50

Két qua khao sat ¢ bang 2 cho thay Nano
Chitosan ¢6 kha nang tic ché su phat trién
caa S. pseudintermedius, tuy nhién hiéu lwc
khang khuan thap hon dang ké so véi hai
loai khang sinh d6i ching (P<0,001). Mac du,
o su gia tang duong kinh vong khang khuan
khi ting nong d¢ Nano Chitosan tir
10.000ppm lén 20.000ppm, nhung mttc do cai
thién la khong 16n. O mtuc nong do
15.000ppm c6 hiéu qua khang khuan cao hon
nong d6 10.000ppm va tai thoi diém 12 gio
da co6 hiéu qua trc ché'vi khuan tuong duong
thoi diém 24 va 36 gio. Ngoai ra, ché pham
Nano Chitosan ¢ nong do dwdi 20.000ppm
chua thé hién dugc kha nang thay thé hoac
canh tranh vé hiéu qua wc ché S.
pseudintermedius so voi cac khang sinh thong
dung nhu amoxicillin va vancomycin.

Hinh 2. PKVKK cua Nano Chitosan
Két qua nay khac voi két qua nghién ctru
tinh khang khuan cta Chitosan va Nano
Chitosan (Abdeltwab va ctv, 2019) cho thay
Nano Chitosan ¢ mirc o khang khuan cao

hon so v6i Chitosan. Nano Chitosan c6 hoat
tinh khang khuan chong lai S. aureus va L.
monocytogenes, DPKVKK t61 da la 30mm o
néng do 23 ug/ml va thap nhat véi E. coli la
23mm ¢ cung nong do. Tuong tw, Chitosan
cho thdy vung wc ché t6i da véi L.
monocytogenes duong kinh 25mm ¢ noéng do
64 pg/ml, nhung S. aureus ghi nhan vung ttc
ché thdp nhat (21mm) 6 cung ndng do. Su
khac nhau vé hiéu qua khang khuan caa TN
nay d6i véi Nano Chitosan c6 thé do cac chat
di kém trong 2 hop chat la khac nhau dan téi
hoat tinh kh ac nhau hodc do kich thuéc cua
cac hat Nano Chitosan khong giéng nhau.

3.3. Kha ning khang vi khuidn S.
pseudintermedius caa Nano  Copper
Chitosan

Ché& pham Nano Copper Chitosan duoc
TN &6 4 nang do 1a 1.000, 2.000, 3.000 va
4.000ppm c¢6 DPKVKK khé 16n ting dan theo
ty 1& thuén véi néng do (Bang 3). D6i chiing
am khong xuat hién vung tc ché, DC duwong
la 2 loai khang sinh déu xudt hién vung tc
ché vi khuin kha 6n dinh. Cic DPKVKKduoc
do tai thoi diém 12, 24 va 36 gio, kich thudc
cac vong c6 thay doi theo thoi gian nhung

khong dang ké (Bang 3).

Bang 3. DPKVKK ctia Nano Copper Chitosan
Néng d6 (ppm) 12 gid 24 gid 36 gio
1.000 18,004+1,15 18,254+1,50 18,63<t1,11
2.000 21,75+0,50 22,13¢+0,85 22,13"+0,85
3.000 23,00+0,91 23,13¢+1,03 23,13"+1,03
4.000 28,63v+2,56 28,63+2,56 29,25+2 99
Amoxicillin 10% 25,00°+0,00 25,002+0,00 25,00°+0,00
Vancomycin 10%  32,25°+0,50 32,25°+0,50 32,252+0,50

Két qua khao sat tai bang 3 cho thay vat
liéu Nano Copper Chitosan thé hién hoat tinh
khang khuan manh d6i véi chung S.
pseudintermedius va hiéu qua nay phu thudc
truc tiép vao nong do xu ly (P<0,001). Puong
kinh vong khang khudn tang dan khi nong
dd Nano Copper Chitosan tang ttt 1.000ppm
1én 4.000ppm. O thoi diém 12 gio da thé hién
hoat tinh khang khudn t6t, & nong do
4.000ppm thé hién hoat tinh khang khuan t6t
hon amoxicillin 10% ¢ cac thoi diém khao sat
va ¢ thoi diém 36 gio c6 hiéu qua khang
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khuan tuong duong vdi vancomycin 10%.
Két qua nay cho thdy tiém nang ung dung
caia Nano Copper Chitosan noéng do
4.000ppm nhuw mét giai phép thay thé hiéu
qua cho viéc stt dung khang sinh trong kiém
soat S. pseudintermedius da khang.

Hinh 3. PKVKK cta Nano Copper Chitosan

Co ché khang khuan cua hat nano dong
nay tac dong truc tiép lén thanh t& bao vi
khudn lam pha v& cdu tric ndi bao khién vi
khuan chét di. Bong thoi, véi dién tich bé
mat 16n cho phép cac hat nano twong tac gan
véi t€ bao vi khuan, lam cho qua trinh tiéu
diét vi khuan nhanh hon. Cac hat nano dong
c6 thé xam nhap vao thanh t& bao vi khuan,
dan dén ton thuong t& bao. Trong t& bao, cac
hat nano gidn tiép lam thay d6i qua trinh
tong hgp DNA hoac protein, v6 hiéu hoa cac
enzyme cta chung va thic day qua trinh tao
ra hydro peroxide (Wang va ctv, 2025). Banh
gia hoat dong khang khudn bing phuong
phép khuéch tan dia thi cac hat nano kim loai
van dugc nhiing bén trong ma tran polymer
Chitosan nén hgp chat nay dwgc bao vé va co
stec khang khuan cao. Tac dung khang khuan
da duoc thay doi vdi tat ca cac vi khuan kiém
tra (S. aureus, L. monocytogenes, E. coli va S.
typhimurium) v6i duong kinh trc ché 8-10mm
(Kumar-Krishnan va ctv, 2015).

4. KET LUAN

Ba ché pham Chitosan, Nano Chitosan
va Nano Copper Chitosan déu thé hién hoat
tinh khang khudn db6i véi chung S.
pseudintermedius phan lap tit ché bi viém da
mu trong diéu kién phong TN. Ché pham
Nano Copper Chitosan thé hién kha nang tc
ché& vuot troi nhat va phu thude chat ché vao

ndng do: 6 ndong do 4.000ppm tao ra vong
khang khuan 16n hon khang sinh amoxicillin
10% va o thoi diém 36 gio c6 hiéu qua khang
khuan tuong dwong véi vancomycin 10%.
Nano Chitosan la chat c¢6 kha nang khang
khudn thap nhat v6i duong kinh vung tic ché’
vi khuan nho nhat.
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KHAO SAT SU THAY POI CAC CHI TIEU SINH LY VA
SINH HOA MAU TREN CHO BENH DO E. CANIS GAY RA

TAI THANH PHO VINH LONG
Nguyén Thiy An?, Tridn Thi Thao™, Trdn Ngoc Bich! va Nguyén Minh Nghia?
Ngay nhan ban thao bai bao: 29/11/2025 - Ngay nhan bai phan bién: 23/12/2025
Ngay bai bdo duoc chap nhan dang: 29/12/2025
TOM TAT
Dé tai “Khao sat sy thay ddi cac chi tiéu sinh ly va sinh héa mau trén ché bénh do E. canis gay ra
tai thanh ph6 Vinh Long” duoc thuc hién tir thang 11/2024 dén thang 10/2025 nham dénh gia ty 1é luu
hanh va su bién do6i huyét hoc — sinh hoa trén ché mac CME. Nghién cttu khdo sat 475 cho tai bon
phong mach tht y & thanh phd Vinh Long, co 207 choé ngh1 nhiém E. cams Ty 1é ché du’ong tinh xac
dinh bang tiéu ban mau dat 13,05% trén tong sd khao sat va 29,95% trén s& chd nghl ngo; ‘trong khi do,
ky thuét Nested-PCR ghi nhén ty 1é dwong tinh cao hon, 1an lwot 14 15,79% trén téng s6 khao sat va
36,23% trén s6 ché nghi ngo. Nhom triéu chiing toan than gom s6t, rli, sung hach va niém mac nhot
nhat gap phd bién nhat, chiém 94,67%. Céac biéu hién ngoai da nhu viém da, vang da va ngita gai cling
xudt hién véi ty 1é cao (85,33%). Cac triéu chiing xuat huyet bao gom xuat huyét da bung va chay mau
cam, ghi nhan ¢ 78,67% truong hop. R&i loan than kinh xuét hién & 70,67% cho méc CME, trong khi r6i
loan ho hap chiém 57,33%. Cac ton thtrcmg tai mat nhu viem mang bd dao va duc glac mac dwoc ghi
nhén 6 41,33% truong hop. V€ bach cau, tong s6 bach cau (WBC) tang ¢ 38,67% truong hop, trong khi
giam chiém 9,33%. Bach cau hat tuyét ddi (Gran#) tang O 34,67% va giam ¢ 14,67%; s6 luong
lymphocyte (Lym#) tang 0 17,33% va giam & 6,67%; s6 lugng monocyte (Mon#) tang 0 16,00%; Gran
giam 6 29,33%, Lym tang ¢ 28,00% va Mon tang ¢ 23,67%. O hé hong cau, thiéu mau la biéu hién pho
bién véi RBC giam ¢ 44,00 %, HGB giam & 28,00% va HCT giam 6 50, 67% ché mac CME. MCV giam o
21,33% va tang & 13,33%, trong khi da s6 MCH (80 00%) va MCHC (93,33%) van nam trong glol han
sinh ly, RDW tang 6 14,67% truong hop. Giam tiéu cau (PLT) duoc ghi nhan & 60,00% ché mac CME,
voi gia tri trung binh 56,27+4,71x10%3/ul; MPV chu yéu trong g101 han binh thvzong (92,00%), tuy nhién
€6 8,00% truong hop tang. V& sinh héa mau, albumin giam & 28,00% ch6é mac CME, trong khi total
protein va globulin tang 1an luot 61,33% va 64,00%. Céc chi tiéu chitc ndng gan bién d6i ro rét voi AST
tang ¢ 88,00% va ALT tang & 25,33% truong hop; bilirubin toan phan tang ¢ 28,00%. Chi s6 BUN tang &
30,67%, creatinine tang & 24,00%, cung vodi s gia tang ctia amylase (21,33%), CK (22,67%) va ALP
(9,33%).
Tw khéa: CME, Diff-quick, lam sang, E. canis, KSTM, SLSH, PCR, TP.Vinh Long.
ABSTRACT
Investigation of hematological and biochemical alterations in dogs infected

with E. canis in Vinh Long City

The study entitled “Investigation of hematological and biochemical alterations in dogs infected
with E. canis in Vinh Long City” was conducted from November 2024 to October 2025 to evaluate the
prevalence and hematological-biochemical changes in dogs affected by canine monocytic ehrlichiosis
(CME). A total of 475 dogs presented to four veterinary clinics in Vinh Long City were surveyed, of
which 207 dogs were suspected of E. canis infection. The proportion of dogs confirmed positive by
blood smear examination was 13.05% of the total surveyed population and 29.95% of suspected cases,
whereas Nested-PCR yielded higher positivity rates of 15.79% among all surveyed dogs and 36.23%
among suspected dogs. Systemic clinical signs, including fever, lethargy, lymphadenopathy, and pale
mucous membranes, were the most prevalent, accounting for 94.67% of cases. Dermatological
manifestations such as dermatitis, jaundice, and pruritus were also common, occurring in 85.33% of
affected dogs. Hemorrhagic signs, including abdominal skin hemorrhage and epistaxis, were observed
in 78.67% of cases. Neurological disorders were recorded in 70.67% of dogs with CME, while
respiratory disorders accounted for 57.33%. Ocular lesions, including uveitis and corneal opacity, were
documented in 41.33% of cases. Regarding leukocyte parameters, total white blood cell count (WBC)
was increased in 38.67% of cases and decreased in 9.33%. Absolute granulocyte count (Gran#) was
increased in 34.67% and decreased in 14.67%; absolute lymphocyte count (Lym#) was increased in
17.33% and decreased in 6.67%; absolute monocyte count (Mon#) was increased in 16.00%. In terms of

1 Truong Nong nghiép, Dai hoc Can Tho
*Tac gia lién hé: TS. Tran Thi Thao, Khoa Thu y, Truong Néng nghiép, Dai hoc Can Tho. DT: 0987774878; Email:
ttthaoty@ctu.edu.vn.
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leukocyte differential percentages, Gran% decreased in 29.33% of cases, Lym% increased in 28.00%,
and Mon% increased in 23.67%. In the erythrocyte system, anemia was a common finding, with
reductions in RBC, HGB, and HCT observed in 44.00, 28.00, and 50.67% of dogs with CME,
respectively. MCV decreased in 21.33% and increased in 13.33% of cases, while most values of MCH
(80.00%) and MCHC (93.33%) remained within physiological ranges; RDW was increased in 14.67% of
cases. Thrombocytopenia was detected in 60.00% of dogs with CME, with a mean platelet count of
56.27+4.71x10%/ul; MPV remained within normal limits in most cases (92.00%), although 8.00% showed
increased values. Regarding serum biochemical parameters, hypoalbuminemia was observed in
28.00% of dogs with CME, whereas increases in total protein and globulin were recorded in 61.33 and
64.00% of cases, respectively. Marked alterations i\u=0pyn liver function parameters were evident,
with elevated AST in 88.00% and ALT in 25.33% of cases; total bilirubin was increased in 28.00%.
Elevated BUN was detected in 30.67% of cases, creatinine in 24.00%, along with increased levels of

amylase (21.33%), CK (22.67%) and ALP (9.33%).

Keywords: CME, clinical signs, Diff-Quick, E. canis, hematology, PCR, serum biochemistry, Vinh Long

City.

1. BAT VAN BE

Ché 1a loai thu cung dwgc nudi pho bién,
khong chi gitt vai tro bao vé ma con la ban
dong hanh than thiét trong nhiéu gia dinh.
Cung véi su gia tdng s luong chd nuodi, cac
bénh truyén nhiém nguy hiém trén cho6 ngay
cang c6 xu hudng gia ting va dién bién phtrc
tap. Trong d6, Canine Monocytic Ehrlichiosis
(CME) do vi khuan E. canis gay ra la bénh
truyén nhiém quan trong, phan bd rong, gap
¢ moi giong ché va lta tudi. E. canis (E.canis)
la vi khuan Gram am, ky sinh ndi bao bét
budc thudc ho Anaplasmataceae, cu tru chu
yéu trong bach cau don nhan va dai thuce bao
cua vat cha (Wallis va ctv, 2018; Da Costa va
ctv, 2019). Tac nhan nay gay bénh ly hudéng
bach cau don nhan & cho, ¢ kha nang lay lan
cao, biéu hién lam sang da dang va cd thé
gay tix vong néu khong dwgc chidn doan va
diéu tri kip thoi (Ismail va ctv, 2010; Harrus
va ctv, 2011; Sainz va ctv, 2015). Cac biéu
hién thuong gap bao gom sot, mét moi, chan
an, sut can, xuat huyét dudi da, niém mac
nhot nhat, chay mdu cam, ndi hach, gan-lach
to, phu ngoai vi va rdi loan ho hap hodac van
dong (Sainz va ctv, 2015). V& mat can lam
sang, cac bién d6i huyét hoc va sinh hdéa mau
1a dic diém ndi bat cia CME. Gidm tiéu cau
duwoc ghi nhan ¢ khoang 90% truong hop,
kem theo thiéu mau, tang protein huyét, roi
loan duwong huyét va trong mot sd truong
hop c6 thé xuat hién ton thuong vong mac
dan dén mu cap tinh (Harrus va Waner,
2011). Bénh lay truyén chu yéu qua ve cho
nau Rhipicephalus sanguineus thong qua

nudc bot khi hut mau (Huerto-Medina and
Damaso-Mata, 2015; Neave va ctv, 2022).
Nhiéu nghién cttu tai cac quoc gia c6 khi hau
nhiét ddi va can nhiét d6i nhu Brazil, Mexico,
An b6 va Hy Lap da ghi nhan ty 1¢ nhiém
E.canis & chd & muc cao (Faria va ctv, 2011;
Sosa-Gutierrez va ctv, 2013; Kottadamane va
ctv, 2017; Kumar va ctv, 2018). Thanh phd
Vinh Long nam trong khu vwc Dong bang
song Curu Long, c¢6 khi hdu néng dm quanh
nam, tao diéu kién thuén 1oi cho ve phét trién
va lam gia téng nguy co mac CME & ché nubi
tai dia phuong. Tai Viét Nam, CME da duoc
mot sO tac gia nghién cttu va tng dung trong
chan doan, diéu tri (Tran Ngoc Bich va ctv,
2020; Nguyén Dinh Chuan, 2021; Nguyén
Dinh Thuy Khuwong va ctv, 2021; Nguyén
Minh Nghia va ctv, 2021; Nguyén Thi Liéu
Kiéu va ctv, 2024). Tuy nhién, cac nghién cttu
chu yéu tap trung vao biéu hién lam sang,
trong khi cac bién d6i huyét hoc va sinh hoa
mau ctua ché nhiém E. canis tai Vinh Long
van chua duoc khdo sat mot cdch hé thong.
Xudt phat tir thuc tién trén, nghién ctu
“Khao sat su thay doi cac chi tiéu sinh ly va
sinh hda mau trén ché bénh do E. canis gay ra
tai thanh phd Vinh Long” duoc thuc hién
nham cung cap co sd khoa hoc cho cong tac
chan doan va hd tro diéu tri bénh CME trén
cho6 nudi tai dia phuong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. D6i twgng, vat tu, dia diém va thoi gian

Dai tirgng: Tat ca ché duoc kham lan dau
tién tai 4 phong mach Thu y chon lam dia
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diém khao sat. Cho phai dap ung diéu kién:
(i) Pwgc nuodi tai dia TP Vinh Long; (ii)
Khong trong tinh trang di€u tri bénh ly khac
anh huong dén hé huyét hoc hodc mién dich;
(iii) ch6 c6 bidu hién 1am sang nghi mac CME
nhuw s6t, U rl, sung hach, niém mac nhot nhat;
chay mau cam, xudt huyét dé6m trén da, suy
tim; viém mang bo dao, duc giac mac; rdi loan
than kinh; r6i loan ho hap; ngta, vang da.

Dung cu thu mau va xie Iy ban ddu: Day/ro
khép mom, ban kham, day c¢6 dinh, céan),
dung cu 14y va bao quan mau mau (bom tiém
v trung, dng chong dong EDTA va Heparin,
bong gon, gang tay, tai vo trung, thung bao
quan lanh), tube Eppendorf va gia do, lame,
lamel, 6ng hematocrit.

Trang thiét bi thi nghiém sw dung trong
nghién ctru: Ta lanh bao quan mau (Toshiba,
Nhat Ban) va ta dong -20 °C (Sanyo, Nhat
Ban). Phan tich huyét hoc va sinh héa mau
duoc thuc hién bang may xét nghiém huyét
hoc tu dong Dymind DF50 va mdy sinh hoa
ban ty dong Mindray BA-88A. Cac thiét bi ho
tro gom may ly tdm hematocrit KHT-410E
(Gemmy), may ly tdm 6 6ng, hé thong PCR
(Mastercycler, Eppendorf, Pttc), bo dién di
nam ngang Mupid-Exxu (Advance, Nhat Ban)
va may chup gel ViLber-Bioprint (Phap).

Hoa chat sir dung trong nghién ciru: Cac xét
nghiém sinh ly va sinh hdéa mau st dung hda
chat chuyén dung theo khuyén cdo cua nha
san xuat. DNA duwoc tich chiét béng bd
Wizard Genomic DNA Purification Kit
(Promega, Hoa Ky). Phan ttng PCR st dung
bo GoTaq® G2 DNA Polymerase (Promega,
Hoa Ky) va mdi ddc hiéu (Phu Sa, Viét Nam).
Dién di DNA st dung agarose, dung dich
dém TBE, dung dich nap mau, thudc nhuém
gel va thang DNA 100bp (Promega, Hoa Ky),
b6 thudc nhudm Diff-Quick.

Thu mdu: Nghién ctru duoc tién hanh tai
4 phong kham thu y trén dia ban thanh pho
Vinh Long gom (1) Phong kham thu y Pet
Doctor Phuong, dia chi 61/22A Mau than,
Vinh Long; (2) Bénh x4 thu y — Pai hoc Su
pham Ky thuat Vinh Long, dia chi 73 Nguyén
Hué, Vinh Long; (3) Phong kham thta y Luu

Dung, dia chi 108 Tran Phu, Vinh Long; (4)
Bénh xa thu y, Truong Dai hoc Cttu Long,
quoc 10 1A, Long HO, Vinh Long.

Phdn tich mau: Phan tich nested-PCR va
chay dién di san pham gene 16S rRNA cta
E.canis dugc thuc hién tai Phong thi nghiém
Thtu y chuyén nganh 2 (E008), Khoa Thu y.
Tiéu ban mau va phan tich sinh ly-sinh hda
mau tai Phong thi nghiém Bénh xa Thu y
thiec hanh, Pai hoc Can Tho.

Thoi gian: Tw thang 11/2024 dén thang
10/2025.

2.2. Phwong phap

Thiét kéthi nghi¢m va cd mau: Nghién ctru
duoc thiet k& theo phuong phap m6 ta cat
ngang. C& mau dugc udc luong dua theo
cong thitc dich té cua Daniel (1992):

X (1=
px( : P) _ a0

e

V6i Z=1,96 (d9 tin cdy 95%), ty 1¢ nhiém
E.canis wéc dodn P = 37,7% (Nguyén Dinh Thity
Khwong va ctv (2022), tai Trung tdm thi y
Okada — Pet va Phong khdam thii y Tudn Ngoc).

Xdc lgp Canine Monocytic Ehrlichiosis:
Thong qua bénh st va kham lam sang nhitng
treong hop cé triéu nghi nhiém E. canis gdm
ve, sOt, i rfi, sung hach, niém mac nhot nhat;
chay mau cam, xuat huyét dom trén da, suy
tim; Viém mang b6 dao, duc gidc mac; roi
loan than kinh; rdi loan ho hap; ngta, vang
da. T4t ca nhitng treong hop nay duoc chi
dinh 148y mau d€ phan tich. Thé tich mau t6i
thiéu can 1ay la 2 mL tt tinh mach chi truée
hodc chi sau bang bom tiém vo trung va chia
lam hai phan d€ phan tich. Phan 1 (2ImL)
cho vao dng chong dong EDTA dé lam tiéu
ban mau, phan tich huyét d6 bang may phan
tich huyét hoc tw doéng BC-2800 Vet
(Mindray, Trung Qudc), van hanh & ché do
CBC+DIFF va nested-PCR; phan con lai cho
vao Ong chtra heparin d€ phan tich sinh hoa
mau bang may sinh héa tw dong Vetube 30
(Mindray, Trung Qudc) theo nguyén ly
quang phd hap thu. Mau dwoc phan tich
ngay hodc bao quan ¢ 4°C t6i da 8 gio cac xét
nghiém huyét hoc-sinh hoéa va luu triv o -
20°C d€ phuc vu phan tich nested-PCR.

n=127%x
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Trude khi bdo quan, cidc dng mau duoc ghi
nhan va tron déu nham tranh déong mau.
Phan 1tng nested-PCR khuéch dai gene 16S
rRNA: DNA sau tach chiét duoc stt dung dé
khuéch dai doan gene 16S rRNA cua E. canis
bang phuong phap nested-PCR. Hai cip moi
dac hiéu ECC/ECB cho phan tng PCR 1an 1
(san pham 477bp) va ECAN5/HE3 cho phan
tng PCR lan 2 (san pham 38%p) duoc s
dung trong hai chu ky khuéch dai lién tiép.
Phan ttng PCR dwoc thice hién trén may luan

nhiét T100 (Bio-Rad, Hoa Ky) véi thé tich
phan tng 25ul, st dung MyTaq Mix buffer
2X, moi dac hiéu va DNA khuon. San phdm
PCR 1an 1 duoc dung lam khuén cho phan
tng PCR 14an 2. Chu trinh nhiét cua ca hai
phan tng gdm tién bién tinh & 94°C, 35 chu
ky bién tinh (94°C), gén méi (62°C), kéo dai
(72°C) va kéo dai cudi 6 72°C. San pham
khuéch dai duoc stt dung cho phan tich dién
di agarose dé€ xac dinh kich thwéc doan gene
dac hiéu cua E. canis.

Bang 1. Trinh tw nucleotide ctia cic cip moéi st dung trong nested-PCR (Murphy va ctv, 1998)

Tén loai Cip moi Trinh tw nucleotide (5’-3") Kich thwdc
ECC AGA ACG AAC GCT GGC GGC AAGC 477b
E.canis ECB CGT ATT ACC GCG GCT GCT GGC A P
(165 rRNA) ECANS CAATAATTT ATA GCC TCT GGC TAT AGG A 389b
HE3 TAT AGG TAC CGT CAT TAT CTT CCC TAT P

Dién di sin phdm PCR va doc két qua: San
phdm PCR dugc phan tich bang dién di trén
gel agarose 1,5% trong dém TAE 1X. Mau
PCR dwoc tron voi dung dich loading buffer
6X, nap vao gel va chay dién di ¢ 100V trong
30 phut bang hé théng dién di (Bio-Rad, Hoa
Ky). Cac bang DNA duoc quan sat va chup
anh duwdi tia cuc tim; kich thwdc san pham
khuéch dai duoc xac dinh bang thang chudn
DNA DL2000. Si hién dién cta E. canis dwoc
xac nhan khi quan sat thady bang DNA ddc
hiéu c¢6 kich thudc 389bp.

2.3. Xt 1y s6 liéu

So liéu duoc xtr 1y bé“mg phan mém Excel
2013 va bang thong ké md ta va duoc thuc
hién theo ANOVA trén phan mém Minitab
version 16. Két qua duoc biéu thi dudi dang
Mean+SE.

3. KET QUA VA THAO LUAN

3.1. Tinh hinh ché nhiém E.canis tai Vinh
Long

Bang 2 cho thay, trong tong sd 475 cho
duoc khao sat tai bon phong mach tha y &
thanh phd Vinh Long, c6 207 ché (43,58%)
duwoc nghi ngd nhiém E. canis dwa trén bénh
st va kham lam sang. Ty 1é ch6 duwong tinh
khi soi tiéu ban mau la 13,05% trén tong sd
khao sat va 29,95% trén nhém nghi ngo,
trong khi phwong phap nested-PCR cho ty 1é

cao hon, 1an luwot 1a 15,79 va 36,23%. Su khac
biét nay phu hgp véi nhan ) dinh cuaa
Kottadamane va ctv (2017) tai An Do, cho
rang E.canis & giai doan tiém &n hogc chuyén
ttr cdp sang man tinh thuong khu tru tai lach
va gan, lam giam méat do vi khudn trong
méu, dan dén han ché kha niang phét hién
bang soi tiéu ban mau va cé thé gay am tinh
gia; trong khi PCR c6 do nhay cao hon nho
kha nang phat hién DNA vi khuan ngay ca
khi mat d6 nhiém thap. Bén canh d6, su khéc
biét vé ty 1& nhiém gitta cdc phong mach
cting nhu gitta hai phuong phap chan doan
déu khong cd y nghia thong ké (P>0,05), cho
thay E. canis dang luu hanh twong doi dong
déu trong quan thé ché duoc dua dén kham
tai thanh phd Vinh Long. Ty 1é chdé nghi
nhiém E. canis xac dinh bang soi tiéu ban
mau trong nghién ctru nay (29,95%) thap hon
bao cdo cua Lé Tuyét Pang va ctv (2021) tai
TP. Rach Gia (68,21%), Nguyén Dinh Thuy
Khuong va ctv (2022) tai Hu€ (37,7%) va
Kottadamane va ctv (2017) tai An D6 (86,9%).
Nhung cao hon so véi két qua caa Nguyén
Thi Mai Khanh va Nguyén Van Diing (2022)
(25% ) va cao hon murc trung binh 5-20%
dwoc ghi nhan tai cac qudc gia chau Au
(Sainz va ctv, 2015). Tuy nhién két qua nay
kha phu hop véi khoang dao dong 27,5-
58,3% tai Nam Phi (Wyk va ctv, 2022). Nhin
chung, viéc két hop soi tiéu ban mau va ky
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thuat PCR la can thiét trong chan doan bénh
CME do E. canis gay ra trén chod, giup nang
cao kha nang phat hién bénh, dac biét trong

cac truong hgp nhiém tiém an va méan tinh
ngay cang pho bién.

Bang 2. Phan b6 ty 1& ché nhiém E. canis theo titng phong mach tai thanh phd Vinh Long

Tiéu ban mau Nested-PCR
DPia diém 2“01;? SEIC“;I)\I SLB SLB/KS SLB/NN SLB SLB/KS SLB/NN
(con) (%) (%) (con) (%) (%)

PM1 96 43 13 13,54 30,23 15 15,63 34,88
PM2 143 62 16 11,19 25,81 19 13,29 30,65
PM3 117 57 18 15,38 31,58 18 15,38 31,58
PM4 119 45 15 12,61 33,33 23 19,33 51,11

(P=0,792) (P=0,128) (P=0,613) (P=0,126)
Tong 475 207 62 13,05 29,95 75 15,79 36,23

PM1: PKTYPet Doctor Phwong; PM2: Bénh xd Thii y-Dai hoc Sw pham Ky thudgt Vinh Long, PM3: PKTY Lwu Dung; PM4:
Bénh xd thii y-Dai hoc Ciru Long, SLKS: S0 lwong khdo sit; SLNN: S6'lieong nghi ngo; SLB: S0 lwong bénh

3.2. Cac chi tiéu sinh Iy mau 6 ché mac CME
3.2.1. Chi tiéu bach cau

Bang 3 cho thay, cac chi tiéu bach cau ¢
ché mac CME bién dong rat 16n, phan anh
dac diém sinh bénh phtic tap cua E. canis va
st khac nhau giita cac giai doan nhiém bénh.
Tong s6 bach cau (WBC) dao dong rong tu
2,804 dén 102,08x10%/mm3, trong do6 9,33%
truong hop giam, 52,00% nam trong gidi han
sinh ly va 38,67% tang cao bat thuong; suw
khac biét c6 y nghia thong ké (P<0,001). Hién
teong giam WBC thuong gap o giai doan
man tinh, lién quan dén sy khu tra kéo dai
cta E. canis tai tty xwong, lach va hach bach
huyét, gay trc ché sinh bach cau (Harrus va
ctv, 1997; Mylonakis va ctv, 2004). Co ché nay
gé'm lién voéi su ky sinh ndi bao trong bach
cau don nhan, hinh thanh phoi dau va gay
ton thuong truc tiép t& bao mién dich
(Stockham va ctv, 1992; Waner va ctv, 2000),
dong thoi diéu hoa biéu hién cac gene tao
mau nhu G-CSF va GM-CSF thong qua co
ché ngoai di truyén (Ismail va ctv, 2010). Cac
protein TRP36 va AnkA con ¢ kha nang can
thiép bidu hién gene mién dich cua t& bao
cht, gitip vi khudn duy tri nhiém tring kéo
dai (McBride va ctv, 2011; Sahu va ctv, 2021).
Tinh trang tang WBC duwoc ghi nhan o
38,67% ché mac CME, phan anh phan tng
viém hé thong manh, thuong gap trong giai
doan cdp tinh. Su gia tang nay lién quan dén
hoat hda cac cytokine tién viém nhu TNF-a,
IFN-y va IL-1B, cung tin hiéu tit cdc thu thé

TLR2 va TLR4, kich hoat d4p ting mién dich
bam sinh chdng lai vi khudn noi bao (Hsieh
va ctv, 2010; Cabezas-Cruz va ctv, 2019;
Ashley va ctv, 2021). S6 luong bach cau hat
(Gran#) giam o 14,67% va tang O 34,67%
treong hop (P<0,001), trong d6 tang Gran#
phan anh viém cap, con giam Gran# canh bao
suy tuy tht phat do vi khuan xadm nhap mo
tao mau (Harrus va Waner, 2011). S6 luong
lympho bao (Lym#) ting & 17,33% ché mac
CME, thuong gap ¢ giai doan ban cap hodc
man tinh, lién quan dén dap tng mién dich
qua trung gian t&€ bao. Navarrete va ctv (2022)
cho réng E. canis c6 thé kich thich tang IL-10
& lympho bao, tao mdi truong tic ché’ mién
dich, gép phan duy tri nhiém tring kéo dai
va lién quan dén tang gammaglobulin huyét
cting nhu cac biéu hién than kinh va viém
mét (Ayan va ctv, 2020). Ddc biét, s6 luong va
ty 1& bach cau don nhan (Mon#, Mon%) tang
lan lwot ¢ 16,00 va 23,67% truong hop
(P<0,001), la dau hiéu huyét hoc dic trung
ctia CME, phan anh su tang sinh va tich lay
cua t& bao dich chwa E. canis. Borges va ctv
(2023) cho rang su tang Mon két hop véi biéu
hién gene trp36 cé thé dugc xem la chi diém
hd tro chan doan sém va phan biét giai doan
bénh. Nhiing bién d6i vé Gran%, Lym% va
Mon% trong nghién cttu nay pht hop véi cac
bao cao caa Waner va ctv (2000), Vieira va ctv
(2013) va Nguyén Thi Mai Khanh va Nguyén
Van Diing (2022), khi cac tac gia déu ghi
nhan sy mat can bang dong bach ciu, dic
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biét khi két hop véi giam tiéu cau, la chi dau
quan trong trong chan doan CME 6 moi giai
doan. Nhin chung, cac bién d6i bach cau
trong nghién cttu phan anh rd kha nang diéu

hoa mién dich va can thiép biéu hién gene
cua E. canis, gbp phan giai thich tinh da dang
va phtic tap cta biéu hién huyét hoc & cho
mac CME.

Bang 3. Két qua mot s6 chi tiéu bach cau trong mau ctia ché nhiém E. canis (n=75)

Chi tiéu Sinh ly Kétqua  SLB (con) Mean+SE CV (%) Dao dong Ty 1€ (%) F P
WEBC Thap 7 4,13+0,33 20,97 2,804-5,467 9,33
(6-17 x10%/mm?) BT 39 11,56+0,58 31,44 6,027-16,994 52,00 108,4 0,000
Cao 29 65,32+4,63 38,17 22,81-102,08 38,67
Grant Thap 11 2,487+0,233 31,04 1,441-3,446 14,67
(4-12,6x10%/mm?) BT 38 8,176+0,432 32,55 4,190-12,461 50,67 109,1 0,000
! Cao 26 46,69+3,66 39,94 14,50-76,56 34,67
Lymé# Thap 5 0,653+0,054 18,46 0,503-0,758 6,67
(0,851 x10%/mm?) BT 57 2,955+0,152 38,78 0,829-5,092 76,00 72,29 0,000
T Cao 13 10,42+1,27 43,95 5,16-18,21 17,33
Mon# Thap 0 0+0 0,00 0 0,00
(0,0-1,8 x10%/mm?) BT 63 1,003+0,069 54,20 0,045-1,794 84,00 339,0 0,000
Y Cao 12 15,75+1,85 40,76 2,97-24,78 16,00
Gran Thap 22 34,54+2,96 40,19 12,20-59,20 29,33
(60-83%) BT 45 73,096+0,92 8,41 60,70-82,22 60,00 167,3 0,000
Cao 8 85,896+0,52 1,73 83,46-87,596 10,67
Lym Thap 15 9,645+0,534 21,43 5,694-11,914 20,00
(12-30%) BT 39 19,44+0,78 24,90 12,10-29,28 52,00 197,6 0,000
Cao 21 41,69+1,51 72,54 30,24-53,40 28,00
Mon Thap 0 0+0 0,00 0-0 0,00
(2-9%) BT 58 5,57+0,26 36,05 2,34-8,86 77,33 385,3 0,000
Cao 17 60,07+5,13 35,24 10,59-82,26 23,67

(*):Tri s6 huyét hoc ciia The Merck Veterinary manual (Fraser va ctv, 1986, Kahn and Line, 2010). WBC: White blood cell (Bach
cdu);Gran: Granulocyte (bach cdu hat); LYM: Lymphocyte (bach cdu lympho); MON: Monocyte (bach cdu don nhin). #: S6'ligng; SLB:
S0’ lwgng bénh; BT: Binh thuong; Co: Coefficient of Variation (hé so’ bién thién); F: F-statistic (thong ké kiém dinh); P: P-value (gid tri

xdc sudt).
3.2.2. Chi s6'hong cau

Bang 4 cho thay, E. canis gay anh huong
rd rét dén hé hong cau & chd mic CME, véi
biéu hién ndi bat la thiéu mau khong tai tao &
nhiéu muc do. SO luong hong cau (RBC) dao
dong 0,927-9,814x10¢/mm?; trong d6 44,00%
trudong hop giam, 44,00% nam trong giéi han
sinh ly va 12,00% tang; sw khac biét co y
nghia thong ké (P<0,001). Ty 1é thiéu mau
nay twong dong vdi bao cdo ctia Harrus va
ctv (1998) tai Israel va Mylonakis va ctv
(2004) tai Hy Lap, khi cac tac gia ghi nhan
thiéu mau & 41-46% ché mac CME giai doan
cap va 47-50% ¢ giai doan man tinh. Co ché
thiéu mau chu yéu lién quan dén kha nang
ky sinh ndi bao cua E. canis trong dai thuc
bao, hinh thanh phoéi dau va kich hoat dap
tng viém kéo dai. Cac protein diéu hoa
phién ma cua vi khudn nhu TRP120 va
Ank200 c6 thé can thiép truc tiép vao biéu
hién gene t€ bao chu, Gic ché biét hda dong
héong cau va lam giam tong hop

erythropoietin (Huang va ctv, 2010; Harrus
va Waner, 2011). Dong thoi, sy hoat hoéa dai
thuee bao tai tuy xuwong dan dén thuc bao
nham cdc tién nguyén hong cau, lam tram
trong tinh trang thiéu mau khong tai tao
(Sahu va ctv, 2021; Navarrete va ctv, 2022).
Mot ty 1€ nhé cho c6 RBC tang (12,00%) co
thé lién quan dén hién tuong c6 ddc mau
hodc dap ting bu sém (McClure va ctv, 2010).
Chi s6 hemoglobin (HGB) giam & 28,00% cho
mic CME, phan anh thiéu mau nhuoc sic
muc do trung binh dén nang, phu hop vodi
nhan dinh cua Ismail va ctv (2010) vé vai tro
ttc ché sinh hemoglobin cua cac cytokine tién
viem nhw TNF-a va IFN-y. Hematocrit
(HCT) giam ¢ 50,67% truong hop, cho thdy
suy giam dang ké kha nang van chuyén oxy,
twong dong véi cac bao cao cuia Harrus va
Waner (2011), Ybafiez va ctv (2016) va Borges
va ctv (2023). Bén canh do, MCV giam ¢
21,33% ché mac CME phan anh thiéu méau
hong cau nho lién quan dén viém man tinh
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va 16i loan chuyén héa sit do ting hepcidin
duwdi tac dong cua IL-6 (Cabezas-Cruz va
ctv, 2019), trong khi MCV tdng ¢ 13,33%
treong hop c6 thé lién quan dén giai doan
hoi phuc hodc rdi loan truzc’mg thanh hong
cau. Cdc chi s6 MCH va MCHC phén I6n
nam trong gi6i han sinh ly, tuy nhién van
ghl nhén mot ty 16 nhé giam, phan anh thiéu
méu nhuoc sic nhe dén trung binh, phtt hop
voi bao cdo ctia Pesapane va ctv (2019). Chi
s6 RDW tang & 14,67% ché mac CME, cho
thay su khoéng dong déu kich thudc hong
cau va dugc xem la chi ddu nhay trong theo

doi tién trién bénh va dap ung diéu tri
(Waner va ctv, 2000; Huerto-Medina va
Damaso-Mata, 2015). Nhin chung, cac bién
dodi chi s6 hong cau trong nghién ctru nay
cho thay E. canis tac dong hé thong lén qua
trinh tao mau thong qua co ché viém man
tinh, r6i loan tuy xwong va can thiép biéu
hién gene t& bao chu (TRP120, Ank200).
Nhiing thay d6i nay phan anh rd déc trung
thiéu mau khong tai tao cuia CME va ¢6 gia
tri quan trong trong chdn doan, phan giai
doan va danh gia tién luwong bénh.

Bang 4. K&t qua mot s6 chi tiéu héng cau cta ché nhiém E. canis (n=75)

Chi tiéu sinh Iy* Kétqua SLB(con) MeantSE CV (%) Dao dong Ty 1€ (%) F P

Thap 33 3,199+0,232 41,70 0,927-5,320 44,00

RBC (5,5-8,5x10¢/mm3) BT 33 7,138+0,156 12,54 5,630-8,471 44,00 164,03 0,000
Cao 9 9,145+0,121 3,98 8,701-9,814 12,00
Thap 21 67,89+5,46 36,88 27,83-106,80 28,00

HGB (110-190g/dl) BT 48 152,65+3,20 14,53 112,55-189,82 64,00 136,53 0,000
Cao 6 204,33+5,00 5,99 190,08-219,84 8,00
Thap 38 21,16+1,26 36,58 7,40-35,85 50,67

HCT (39-56%) BT 32 48,863+0,926 10,72 39,784-55,980 42,67 197,70 0,000
Cao 5 61,75+1,09 3,95 59,16-64,72 6,67
Thap 16 59,103+0,315 2.14 56,839-61,467 21,33

MCV (62-72 fl) BT 49 67,613+0,400 4,14 62,207-71,865 65,33 162,15 0,000
Cao 10 85,84+2,56 9,42 74,83-95,66 13,33
Thap 6 19,213+0,211 2,69 18,579-19,836 8,00

MCH (20-25 pg) BT 60 22,209+0,185 6,44 20,043-24,851 80,00 48,44 0,000
Cao 9 26,636+0,299 3,37 25,492-27,806 12,00
Thap 5 29,258+0,469 3,58 28,139-30,389 6,67

MCHC (32-36%) BT 70 33,911+0,139 3,42 32,059-35,980 93,33 75,76 0,000
Cao 0 0+0 0,00 0-0 0,00
Thap 0 0,00 0,00 0-0 0,00

RDW (11-15,5%) BT 64 13,175+0,162 9,82 11,085-15,413 85,33 78,13 0,000
Cao 11 16,722+0,210 4,16 15,531-18,413 14,67

3.2.3. Chi s6'tiéu cdu

Bang 5 cho thay s6 lugong tiéu cau (PLT)
& ché nhiém E. canis bién déi 1o rét, trong do
giam PLT chiém ty 1€ cao (60,00%), dao dong
rat rong 8,88-115,61x10%/ul, véi gia tri trung
binh (56,27+4,71x10%/ul) va hé s& bién thién
cao (56,14%), phan anh murc d6 giam tiéu cau
nghiém trong va khong dong déu gitra cac ca
thé mac CME. Két qua nay phu hop véi cac
bdo cdo ctia Harrus va ctv (1996) va
Mylonakis va ctv (2004), khi cac tac gia ghi
nhén giam tiéu cau xuat hién t&r tudn th ba
sau nhiém E. canis, véi PLT cé thé gidm
xudng 20-52x10%/ul & giai doan cap va duy tri
thdp trong giai doan man tinh (70-
150x10%/pl). Giam tiéu cau trong CME la hau
qua cta nhiéu co ché bénh sinh phéi hop. E.
canis ky sinh trong bach cau don nhan, gay

viém ndi m6 mach mau, lam tang hién tueong
bat gitt va pha huy tiéu cau tai ving ton
thuong, dong thoi thtc day hinh thanh vi
huyét khoi (Neer va ctv, 2002). Rdi loan chriic
nang lach lam gia tang hién tuong gitt ti€u
cau ngoai vi, trong khi ¢ giai doan man tinh,
s¢ hinh thanh khang thé khang tiéu cau
(APA) lam trdm trong thém tinh trang giam
PLT. Biéu nay phu hop véi cac nghién cttu
cua Kakoma va ctv  (1978) wva
Abeygunawardenas va ctv (1990), cho thay
thoi gian sdng ctia tiéu cAu & ché nhiém E.
canis chi con 2-4 ngay so vdi 7-10 ngay ¢ cho
khoe. Ngoai co ché sinh ly bénh, yéu t& di
truyén cua E. canis cling dong vai tro quan
trong. Cac protein mang ngoai nhu TRP120
va cac gene thuoc nhém ankyrin-repeat cé
kha ning lam tang tinh thdm ndi mo, hoat
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hoéa cac cytokine tién viém (TNF-a, IL-1p) va
thiic day tiéu huy tiéu cau tai chd, dong thoi
kich thich hinh thanh tu khang thé, bao gom
khang thé khang tiéu cau (Navarrete va ctv,
2022). Cac nghién ctru ctia Nguyén Thi Mai
Khanh va Nguyén Van Ding (2021),
Poolsawa va ctv (2023) va Bordim va ctv
(2025) cting ghi nhan ty 1é giam tiéu cau rat
cao (Ién dén 78,3%) o ché nhiém E.canis,
trong do6 nhiéu treong hop PLT <50x103/ul va
lién quan chdt ché dén tién luong xau. Doi
véi chi s6 thé tich trung binh tiéu cau (MPV),
da s6 ché mac CME c6 MPV trong gi6i han
sinh ly (92,00%), voi gia tri trung binh
9,784+0,187 fL; tuy nhién, 8,00% trwong hop

ghi nhan MPV tang (>12,9 fl), phan anh hién
twong tay xwong giai phdng tiéu cau non
nhim bu trir giam tiéu cau ngoai vi. Theo
Poolsawa va ctv (2023), sy két hgp gitta PLT
giam va MPV tang cho thay tuy xuong con
kha nang dap tng va thuong dugc xem la
ddu hiéu tién luong tuong d6i thuan loi;
nguroc lai, PLT giam nhung MPV khong tang
goi y tinh trang tic ché sinh tiéu cau trong
CME man tinh. Tém lai, cac bién ddi vé chi s6
tiéu cau trong bang 6, dac biét la giam PLT
kem thay d6i MPV, la dac diém huyét hoc
dién hinh ctia ché nhiém E. canis, phan anh 16
co ch& mién dich, t6n thuong ndi mo va réi
loan hé tao mau do tac nhan gay bénh.

Bang 5. K&t qua mot s6 chi tidu ti€u cau ctia ché nhiém E. canis (n=75)

Chi tiéu sinh ly Kétqua SLB(con) MeantSE CV (%) Daoddéng Tylé (%) F P
Thap 45 56,27+4,71 56,14  §,88-115,61 60,00
_ 3 7 4 4 7 4 7
PLT (117-460 x10%/1) BT 30 249,6+15,3 33,53 142,0-412,6 40,00 199,000,000
Théap 0 0,00 0,00 0-0 0,00
MPV (7-12,9 fl) BT 69 9,784+0,187 1591  7,018-12,792 92,00 26,80 0,000
Cao 6 13,097+0,057 1,08 12,925-13,288 8,00

3.3. Su thay d6i cac chi tiéu sinh héa mau &
ché mac CME

Bang 6 cho thay ché nhiém E. canis xuat
hién nhi€u r6i loan sinh héa mau mang tinh
hé thong, phan anh ton thuong da co quan-
dac trung cho giai doan ban cap va man tinh
cia CME. O nhém protein huyét thanh,
albumin (ALB) giam ¢ 28,00% truong hop
(1,64+0,07 g/dl), trong khi globulin (GLOB)
tang & 64,00% va tong protein (TP) ting &
61,33%. MO hinh “giam albumin-tang
globulin” 1a dac diém dién hinh caa CME,
phan anh déng thoi giam tong hop protein
tai gan va tang san xuat globulin mién dich
trong viém man tinh. Greene (2012) cho ring
giam ALB lién quan truc tiép dén phan tng
viém kéo dai va ton thuong té bao gan; o
muc phan tit, gene virB6 thudc hé thong tiét
type IV (T4SS) cua E. canis ¢6 kha nang diéu
hoa bat loi biéu hién gen vat cht, lam giam
tong hop albumin. Téang GLOB va TP la hau
qua cua hoat hda t&€ bao B va ting sinh
immunoglobulin, pht1 hop véi nhan dinh cta
Gospodinova va ctv (2019) va Poolsawa va
ctv (2023), dugc xem la chi dau sinh héa ctia
CME giai doan ban cap-man tinh. Cac chi

tiéu enzyme gan bién ddi ro rét, trong do
AST téng & 88,00% mau (151,6+11,0 U/l), cao
hon nhiéu so véi ALT (25,33%). Diéu nay cho
thay ton thuwong khong chi khu tra tai gan
ma con lién quan dén co van. Harrus va ctv
(1996) va Mylonakis va ctv (2004) ghi nhan
AST thuong tang manh trong CME man do
viém gan k€, & mat va hoai tt té' bao. Vai tro
cua gene TRP120 duoc nhdn manh khi
protein nay kich hoat cac cytokine tién viém
(TNF-a, IL-1B), gay ton thuong té bao gan.
ALT tang (121-1.329 U/l) phan anh ton
thuong t& bao gan, phu hop véi mo ta cua
Rungsipipat va ctv (2009) v€ hién tuong tham
nhiém bach cdu don nhan quanh tinh mach
ctra va phtt né gan. Sy gia tang bilirubin toan
phan (T-BIL) & 28,00% mau phan anh tinh
trang & mat va tan huyét, tuong dong véi bao
cao cuia Mengfan va ctv (2020). Vé chtrc nang
than, BUN tang o 30,67% va creatinine
(CREA) tang ¢ 24,00% trueong hop, phan 4anh
ton thuwong chirc néng loc cdu than do viém
cau than va lang dong phttc hop mién dich.
Wyss va Kaddurah-Daouk (2000) cho rang E.
canis lam tang tinh thdm vi mach than thong
qua trung gian cytokine viém. Viéc creatinine
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van binh thuong & da sd truong hop c6 thé
lién quan dén teo co va sut can man tinh
trong CME. Calcium gidam & 13,33% mau,
thueong di kem giam albumin, trong khi tang
Ca ¢ mot ty 1é twong duong goi y rdi loan
diéu hoa chuyén hoda thir phat. Ngoai ra,
glucose giam & 12,00% mau, phan anh giam
tan tao glucose tai gan hodc tang tiéu hao
nang luong trong viém toan than. Amylase
tang ¢ 21,33% truong hop cho thdy ton
thuong tuy hodc viém tuy th phat, phu hop
voi nhan dinh ctia Mylonakis va ctv (2004).
CK tang 0 22,67% truong hop 1a dau hiéu ton
thwong co van, thuong lién quan dén viém co
hoac sot kéo dai; Gospodinova va ctv (2019)
cting ghi nhan CK tang 1a biéu hién phd bién
trong CME. ALP ting & 9,33% mau, khi két
hop véi ting ALT va T-BIL khang dinh vai

tro gan va duong mat la co quan dich quan
trong ctia bénh. Nhin chung, cac roi loan sinh
hda mau trong nghién cttu phan dnh ban chat
bénh ly da co quan ciia CME, gan lién véi co
ché& sinh bénh phéan ti cta E. canis. Vi khuan
ky sinh ndi bao trong bach cau don nhén,
hinh thanh morulae va st dung hé thdéng
T4SS d€ van chuyén céc protein hiéu tng
nhu p30, gp36 va TRP120, diéu hoa biéu hién
gen vat chu va né tranh dap tng mién dich
(Rikihisa, 1991; McBride va ctv, 2003). Sy
hoat hoa kéo dai ctia cac cytokine TNF-qa, IL-
1B va IFN-y (Waner va ctv, 1997; McBride va
ctv, 2003) dan dén ton thuong ndi mo va rdi
loan chuyén hoa protein, enzyme va dién
giai, qua d6 cung cap co so quan trong cho
danh gid mic d6 bénh, tién lwong va theo doi
hiéu qua diéu trj CME trong thu y.

Bang 6. K&t qua mét s6 chi tiéu sinh héa mau ctia ché nhiém E. canis (n=75)

Chi tiéu sinhly Keétqua SLB (con) MeantSE CV (%) Daodong Ty lé (%) F P

Thap 21 1,6411+0,0747 20,85 1,811-2,2957 28,00

ALB (2,3-3,1 g/dl) BT 38 2,7038+0,0421 9,59 2,3055-3,0798 50,67 184,99 0,000
Cao 16 4,231+0,171 16,19 3,332-5,628 21,33
Thap 5 4,492+0,241 12,00 3,751-5,207 6,67

TP (5,4-7,5 g/dl) BT 24 6,308+0,116 9,04 5,424-7,222 32,00 162,86 0,000
Cao 46 8,858+0,113 8,68 7,543-10,202 61,33
Thap 6 2,347+0,047 4,86 2,213-2,53 8,00

GLOB (2,7-4,4 g/dl) BT 21 3,457+0,109 14,43 2,771-4,273 28,00 103,20 0,000
Cao 48 6,280+0,154 17,04 4,435-7,659 64,00
Thap 10 7,968+0,226 8,96 7,124-8,947 13,33

Ca (9,1-11,7 mg/dl) BT 55 10,267+0,108 7,78 9,111-11,683 73,33 70,69 0,000
Cao 10 11,835+0,0188 0,50 11,742-11,908 13,33
Thap 9 43,61+7,08 48,70 15,93-66,56 12,00

GLU (76-119 mg/dl) BT 59 97,03+1,46 11,57 76,52-118,89 78,67 123,14 0,000
Cao 7 140,90+3,11 5,85  124,59-148,72 9,33
Thap 0 0+0 0,00 0-0 0,00

BUN (8-28 mg/dl) BT 52 18,375+0,842 33,06  8,049-27,046 69,33 167,39 0,000
Cao 23 80,46+7,02 41,83  33,46-130,79 30,67
Thap 4 154,1+29,2 37,90 94,6-222,7 5,33

AMY (226-1.063 U/l) BT 55 691,4+29,6 31,78  254,4-1.058,6 73,33 119,30 0,000
Cao 16 2.728,0+242,0 3545 1.429,0-4.467,0 21,33
Thap 0 0+0 0,00 0-0 0,00

ALT (10-109 U/l BT 56 56,16+3,76 50,11 14,12-105,01 74,67 240,74 0,000
Cao 19 863,1+89,8 4534  1214-1.329,4 25,33
Thap 0 0+0 0,00 0-0 0,00

AST (13-15 U/l) BT 9 13,837+0,193 4,18 13,088-14,917 12,00 21,31 0,000
Cao 66 151,6+11,0 58,71 15,0-299,2 88,00
Thap 0 0+0 0,00 0-0 0,00

T-BIL (0-0,3 mg/dl) BT 54 0,1592+0,0104 48,05 0,0050-0,2886 72,00 262,47 0,000
Cao 21 ),5473+0,0,0277 23,22  0,3368-0,7501 28,00
Thap 0 0+0 0,00 0-0 0,00

ALP (1-114 U/1) BT 68 59,01+3,81 53,25 3,62-113,22 90,67 290,08 0,000
Cao 7 449,1+64,9 38,23 193,3-652,1 9,33
Thap 0 0+0 0,00 0-0 0,00

CREA (0,5-1,7 mg/dl) BT 57 1,0561+0,0476 34,03 0,5583-1,6976 76,00 180,34 0,000
Cao 18 6,429+0,706 46,60  1,988-10,556 24,00
Thap 0 0+0 0,00 0-0 0,00

CK (52-368 U/1) BT 58 216,4+13,0 45,75 60,9-362,0 77,33 230,08 0,000
Cao 17 1.181,0£111,0 38,61  371,0-1.870,0 22,67
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4. KET LUAN

Ché duwoc dwa dén kham va diéu tri tai 4
PMTY trén dia ban thanh phd Vinh Long trén
tong s 475 con, ¢6 207 truong hop duoc nghi
ngo nhiém E. canis dya trén kham 1am sang.
Két qua chan doéan cho thay ty 1& ché nhiém
E. canis xac dinh bang phuong phap soi tiéu
ban mau dat 13,05% trén tong sd khao sat va
29,95% trén sd ca nghi ngo, trong khi phuwong
phap Nested-PCR phat hién ty 1é cao hon, 1an
luot 1a 15,79 va 36,23%. Cac triéu ching lam
sang dién hinh cia CME ghi nhan phé bién
gom soOt, u rl, biéng &n, sut can, niém mac
nhot; xudt huyét dudi da hodc niém mac,
viém mang b6 dao va truy tudn hoan. Mot s&
ché biéu hién cac triéu chiing khong dién
hinh nhu r6i loan than kinh, rdi loan ho hap,
vang da, ngta hodc khong biéu hién triéu
chttng lam sang ro.

Vé sinh ly mau, ché mic CME ¢6 tinh
trang thiéu mau khong tai tao, véi su giam
cac chi tiéu hong cau khoang 30-50%, pho
bién la giam HCT, RBC, HGB va MCV. Chi
tiéu bach cau bién dong manh, véi khoang
50% truong hop giam bach cau, cha yéu
giam LYM#, trong khi mot ty 1& khac ghi
nhén tang bach cau, dac trung boi tang NEU#
va MON#. Gidm tiéu ciu la bién d6i noi bat
nhat, chiém 60,00% trueong hop, phan anh
dac diém huyét hoc dién hinh cia CME. Vé
sinh héa mau, ché mac CME thuong kém
theo rdi loan chitc nang gan va than, véi ty 1é
trén 20%, biéu hién qua ting AST, ALT,
bilirubin, BUN va creatinine; dong thoi ghi
nhan giam albumin va tang globulin, phan
anh tinh trang viém man tinh va ton thuong
da co quan trong tién trinh bénh.
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TY LE VIEM TU CUNG VA SU HIEN DIEN CUA VI KHUAN
STAPHYLOCOCCUS SPP. VA SALMONELLA SPP. TRONG DICH
PUONG SINH DUC CHO CAI TAI HAI PHONG

Vil Thi Bich Nguyét!, Buii Viin Luyén!, Nquyén Bd Hung Thinh? Nguyén Hoai Nam? va Bui Vin Diing?*

Ngay nhan ban thao bai bao: 19/11/2025 - Ngay nhan bai phan bién: 22/12/2025
Ngay bai bao duoc chap nhan dang: 28/12/2025
TOM TAT

Nghién ctru duoc tién hanh nham x4c dinh ty 1& viém tir cung & ché cai va khao sat sw c6 mat ctia vi
khuan Staphylococcus spp. va Salmonella spp- trong dich dwong sinh duc ché cai tai thanh phd Hai Phong.
Tong s 70 ché cai duge dua dén kham va diéu tri tai 04 phong kham tha y da duoc theo doi, chdn doan
dua trén tién sz, bi€u hién 1am sang va siéu am 0 bung. Két qua cho thay ty 1é chd cai méc viém tir cung
tich mu la 12,85% (9/70). Cac triéu ching lam sang thuong gap nhat ¢ ch6 bénh la sot (88, 89%) va tiét dich
am dao (66,67%). Mau dich duong sinh duc duoc thu thap d€ phan lap vi khuan bang cac phuong hap
vi sinh thuong quy. Két qua phan 1ap cho thdy Staphylococcus spp. duoc phat hién ¢ 20,0% (14/70) mau va
Salmonella spp. & 10,0% (7/70) mau; ty 1é phan lap Staphylococcus spp. cao hon so véi Salmonella spp.
(P<0,05). Ca hai nhém vi khuan déu duoc phat hién ¢ cho bi viém va cho6 khong cd biéu hién viém duong
sinh duc. Két qua nghién cttu gép phan cung cap co sé khoa hoc cho cong tac chan doan, diéu tri va kiém
soat viém tir cung trén cho cai trong diéu kién thuyee t€'tai Hai Phong.

T khoa: Viém tir cung; Staphylococcus spp.; Salmonella spp.

ABSTRACT

Prevalence of Pyometra and the Presence of Staphylococcus spp. and Salmonella spp. in
Genital Tract Discharge of Female Dogs in Hai Phong

This study was conducted to determine the prevalence of pyometra in female dogs and to
investigate the presence of Staphylococcus spp. and Salmonella spp. in genital tract discharges in female
dogs in Hai Phong, Vietnam. A cross-sectional study was carried out on 70 female dogs presented to
four veterinary clinics. Diagnosis of pyometra was based on clinical signs and abdominal
ultrasonography. Genital swab samples were collected and subjected to bacteriological examination
using conventional culture and biochemical identification methods. The results showed that the
prevalence of pyometra was 12.85%. Fever (88.89%) and vaginal discharge (66.67%) were the most
common clinical signs observed in affected dogs. Bacteriological analysis revealed that Staphylococcus
spp. was isolated from 20.0% of samples, while Salmonella spp. was detected in 10.0%. The isolation rate
of Staphylococcus spp. was significantly higher than that of Salmonella spp. (P<0.05). Notably, both
bacterial species were detected in dogs with and without pyometra, suggesting their role as
opportunistic pathogens originating from the normal vaginal or intestinal microbiota. These findings
provide baseline epidemiological and microbiological data on canine pyometra in Hai Phong,
contributing to improved diagnosis, treatment strategies, and disease control in small animal practice.

Keywords: Pyometra; Staphylococcus spp.; Salmonella spp.

1. DAT VAN BE

Trong nhitng ndm gan day, cung véi su
phat trién kinh té-xa hoi, sd luong ché canh
va cho nghiép vu tai Viét Nam khong ngimng
gia tang, kéo theo nhu cau cham soéc, quan ly
stec khoe sinh san cho d6i tuong nay ngay
cang dugc quan tdm (Nguyén Phi Bang va

1 Chi cuc Thuy san, Chan nudi va Thu y Hai Phong

2 Hoc vién Nong nghiép Viét Nam

*Tac gia lién hé: TS. Bui Van Diing, BO mon Ngoai-San,
Khoa Thu y, Hoc vién Nong nghiép Viét Nam; DT:
0948116797; Email: bvdung@vnua.edu.vn.

Nguyen Thi Hanh Chi, 2019; Tran Van Thanh
va ctv, 2021). O ché cai, cac bénh ly lién quan
dén co quan sinh duc chiém ty 1é dang ké
trong thwc hanh lam sang tha y, trong do
viém tir cung duwoc xem la mot trong nhirng
bénh san khoa pho bién va nguy hiém nhat
(Stt Thanh Long va Tran Lé Thu Hang, 2015;
Nguyén Phi Bang va Nguyén Thi Hanh Chi,
2019; Pham Thi Thu Huong va Nguyén Thi
Thwong, 2023). Viém t&r cung ¢ cho cai la tinh
trang nhiém khuan cap tinh hogc man tinh,
dac trung boi su tich tu dich viém, thuong la
mu, trong long tk cung (Hagman, 2022;
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Pham Thi Thu Huwong va Nguyén Thi
Thuong, 2023). Bénh thuong xuat hién ¢ giai
doan sau ddéng duc, khi nong do
progesterone duy tri ¢ muc cao, gay tic ché
mién dich tai chd, lam ting tiét dich tuyén
ndi mac t& cung va tao diéu kién thuan loi
cho vi khuan xam nhép nguwoc dong tir am
dao vao tir cung (Mateus va ctv, 2013;
Hagman, 2022). Néu khong duwoc chan doan
va diéu tri kip thoi, viém ttr cung c6 thé dan
dén cac bién chiing nghiém trong nhui nhiém
trung huyét, viém phtic mac, suy da co quan,
lam tang nguy co ti vong (Hagman va
Greko, 2005; Hagman va ctv, 2009).

Nhi€u nghién ctru da ghi nhan ty 1¢ mic
viém tt cung ¢ cho cai cd sy khac biét dang ké
gitta cac dia phrong va mo hinh nuo6i dudng
cham soc. Ty 1¢ méc bénh duoc bdo cdo la
12,76% tai An Giang (Nguyén Phi Bing va
Nguyén Thi Hanh Chi, 2019), 4,43-7,52% tai
TP H6 Chi Minh (Pham Thi Thu Huong va
Nguyén Thi Thuong, 2023) va 11,39% tai Tién
Giang (Tran Van Thanh va ctv, 2021). Tai khu
vurc phia Béc, nghién ctru trén dan ché Berger
Dt cho thdy ty 1€ viém tk cung 16,42%, khu
viee Hai Phong ghi nhan tuong d6i cao, 1én t6i
21,73% (Nguyén Van Thanh va Nguyén Thi
Thanh Ha, 2018). Nhu vay, viém tir cung la
van dé dang luu y trong cham soc sttc khoe
sinh san cho cho cai.

Vi khuan E. coli dwoc xac dinh la tac
nhan phé bién nhat trong cac truong hop
viém t cung o chd, véi ty 1é phan 1ap chiém
65-90% (Coggan va ctv, 2008; Lopes va ctv,
2021). Tuy nhién, nhiéu nghién cttu ciing cho
thay sy tham gia cua cac vi khuan khac nhuw
Staphylococcus spp. va Salmonella spp., ddc biét
trong cac truong hop bénh ndng hodc c6 bién
chimg nhiém trung toan than (Nguyén
Thanh Hai va Nguyén Van Thanh, 2016).
Dang chu y, s hién dién cua Salmonella spp.
trong duong sinh duc khong chi anh hudng
dén stic khoe ché cai ma con tiém an nguy co
phat tan mam bénh ra mdi treong, gy mat
an toan sinh hoc (Giguere va ctv, 2013). Bén
canh d6, cac yéu to nguy co nhu tudi cao,
giong chd ngoai, tinh trang it sinh san hoac

khong sinh san, cting nhu viéc sit dung cac
ché& pham hormone ngtra thai da duwoc ching
minh 1a lam gia ting dang k& nguy co mac
viém t¢ cung (St Thanh Long va Tran Lé
Thu Héng, 2015).

Hai Phong la moét trong nhitng dia
phuong c6 s6 luong chd 16n va hé théng
phong kham tht y phat trién; tuy nhién, cac
nghién ctu chuyén sau vé viém t cung O
ché cai, dac biét 1a khao sat suw hién dién cuia
cac nhém vi khudn nhw Staphylococcus spp. va
Salmonella spp. trong dich dwong sinh duc,
van con han ché (Nguyén Van Thanh va
Nguyén Thi Thanh Ha, 2018). Xuat phét tir
thuc tién d6, nghién ctu duoc tién hanh
nhim xac dinh ty 1é viém tit cung 6 cho cai
tai Hai Phong va khdo sat su c6 mat cua vi
khuan Staphylococcus spp. va Salmonella spp.
trong dich dwong sinh duc, qua dé gép phan
cung cdp co so khoa hoc cho cong tac chin
doan, diéu tri va kiém soat bénh hiéu qua
trong di€u kién thuec té€'tai dia phuong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. D3di tegng, thoi gian va dia diém

D6i twgng nghién ctu 1a chd cdi, thude
nhiéu giong khac nhau, duoc dwa dén kham
va diéu trj tai 04 phong kham thu y trén dia
ban thanh phd Hai Phong. Ché tham gia
nghién ctu duoc ki€ém tra tinh trang stic
khoe sinh san va lay mau dich dwong sinh
duc phuc vu cho chan doan 1am sang va xét
nghiém vi sinh. Nghién ctu duoc tién hanh
trong khoang thoi gian tir thang 6/2023 dén
thang 4/2024. Tong s6 70 cho cai dwgc khao
sat, trong d6 ghi nhan cac truong hop mac
viém t& cung va tién hanh thu thap mau
swab duong sinh duc d€ phan lap vi khuan.

Nghién cttu duoc thie hién trén ché cai
duoc dwa dén kham va diéu tri tai 4 co so tha
y trén dia ban thanh ph6 Hai Phong, bao gom:

- Bénh vién Thti y, s6 194 Nguyén Lwong
Bang, phuong Phii Lién (PK1);

- Phong kham Thu y Duwong Hoang, co
s0 1, sO 31 Tran Nguyén Han, phuong An
Bién (PK2);
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- Phong kham Thu y Dwong Hoang, co
0 2, s0 550 Cho Hang Méi, phuong Lé Chan
(PK3);

- Phong kham Thu y Duc Viét, s6 291
Cho Hang Ci, phuong Lé Chan (PK4).

Céc mau dich duwong sinh duc ctia cho
cai duoc thu thap tai cdc phong kham va
dwoc gui dén Phong thtr nghiém Tram Chan
doan, xét nghiém va Diéu tri bénh dong vat,
triee thudc Chi cuc Chan nudi va Thu y Hai
Phong, d€ xét nghiém, phan 1ap vi khudn va
thit nghiém khang sinh d6 d6i véi cac ching
vi khuén phan lap duoc.

2.2. Phwong phap
2.2.1. Thiét ké'nghién ciu

Nghién cttu duoc thiét ké' theo phuong
phdp diéu tra cat ngang két hop quan sat mo
ta lam sang va xét nghiém vi sinh (Jisna va
Sivaprasad, 2020). Cho cai duoc xac dinh mic
viem tit cung tich mua thong qua viéc ghi nhan
cac triéu ching lam sang dién hinh, bao gom
tiét dich Am dao, biéu hién u r{i, chdn an va
cac dau hiéu toan than lién quan. N¢i dung
nghién ctu nham xac dinh ty 1& chd cai bi
viém duong sinh duc tai mét s6 phong kham
tha y trén dia ban Hai Phong, dong thoi khao
sat sy hién dién cua vi khuan Staphylococcus
spp. va Salmonella spp. trong dich duong sinh
duc ctia cho cai duoc kiém tra.

2.2.2. Cidc chi tiéu nghién citu

Ty 1é chod cai bi viém t& cung tich mu:
X4c dinh dwa trén s6 ché cédi dwoc chdn doan
viém t& cung tich mu so véi tong s cho cai
duoc kiém tra tai cac phong kham tha y tham
gia nghién ctru.

Su hién dién cuia vi khuan trong dich
duong sinh duc: Xac dinh ty 1& phan lap
thanh cong Staphylococcus spp. va Salmonella
spp. tit cdc mau dich dwong sinh duc ctia ché
cai duoc thu thap.

2.2.3. Thu thdp mau

C& mau: Nghién ctru dugce tiénh hanh trén
70 ché céi dén kiém tra tai 4 PK thu y trén dia
ban TP Hai Phong. Cac ché cai nay duoc luea
chon khong phan biét giong va dd tudi, co

hodc khong c6 biéu hién lam sang lién quan
dén bénh ly dwong sinh duc.

Chin dodn viém dwong sinh duc: Viéc chan
doan viém duong sinh duc & chd cai dwoc
thuc hién dua trén sy két hop gitra khai thac
tién s, quan sat cac biéu hién lam sang va
tham kham chuyén sau. Cu thé, cac dau hiéu
lam sang nhu dich tiét 4&m ho bat thuong, mui
héi khé chiu va sy thay ddi trang thai toan
than cta ché duoc ghi nhan va danh gia.
boéng thoi, ché bénh duwoc tién hanh thim
kham lam sang két hop véi siéu am 6 bung
nhim phat hién sy hién dién cua dich bat
thuwong trong tt cung hodc cic doan cua
duong sinh duc, qua do hd tro xac dinh chinh
xac tinh trang viém nhiém.

Thu mdu dich dwong sinh dyc: D6i v6i cac
truong hop c6 dich chay ra &m dao, mau dich
dwoc thu b??mg tam bong vo trung. Doi véi
cac ca can thiép ngoai khoa, mau dich viém
dugc 18y truc tiép trong long tr cung bang
dung cu vd trung ngay sau khi phau thuat.

Bdo qudn va phdn tich vi sinh: Mau dich
sau khi thu dwoc bao quan ¢ nhiét do¢ 2-8°C
va chuyén dén phong thi nghiém. Cac mau
duoc tién hanh nudi cdy va phan lap vi
khuan theo cac quy trinh vi sinh vat hoc tiéu
chuadn nham xac dinh su hién dién cua
Staphylococcus spp. va Salmonella spp.

2.2.4. Phéan 1dp va gidm dinh vi khudn
a) Phin Idp va gidm dinh Salmonella spp.

Mau dich dwong sinh duc ctua chd cai
dwoc ting sinh so by trong modi treong
Oxo0id™ Buffered Peptone Water (BPW) o
37°C trong 18-20 gio, sau d6 chuyén sang cac
moi treong tang sinh chon loc Rappaport-
Vassiliadis (RVs-Biokar Diagnostics, France)
va Muller-Kauffmann tetrathionate
novobiocin (MKTTn-Merck, Germany). Dich
tang sinh duoc ria cdy lén moi treong thach
chon loc BD™ Xylose Lysine Deoxycholate
(XLD-USA) va CHROMagar™ Salmonella
(CHROMagar Microbiology, France), u ¢
37°C trong 18-20 gio. Cac khudn lac nghi ngo
dwoc lwa chon dwa trén dic diém hinh thai
dac trung, nudi cay thuan trén thach Plate
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Count Agar (PCA-Merck, Germany) va giam
dinh bang cac phan ting sinh héa tiéu chuan.
Cac chung c6 ddc diém sinh hda dién hinh
duoc xac dinh la Salmonella spp.
b) Phin Idp va gidm dinh Staphylococcus spp.

Mau dich duong sinh duc duoc cdy trén
mdi treong khoéng chon loc gom thach mau
va Brain Heart Infusion (BHI-Becton
Dickinson-Sparks, USA) va cling nhw moi
truong chon loc Baird-Parker (Becton
Dickinson-Sparks, USA), u ¢ 37°C trong 18-
24 gio. Cac khuan lac nghi ngo Staphylococcus
spp. duoc lpa chon dua trén ddc diém hinh
thai trén thach mau va thach Baird-Parker,
sau d6 nuodi cdy thudn trén thach PCA. Viéc
gidm dinh dugc thuwc hién thong qua cac
phan tng sinh hda ddc trung gom catalase,
doéng von huyét tuong va 1én men mannitol.
Nhiing chung c6 ddc diém phu hop duoc xac
dinh la Staphylococcus spp.
2.3. Xt ly s6 liéu

S0 liéu thu thap duwoc tong hop va xu ly
bang Microsoft Excel 2019. Phan tich thong
ké duoc thuc hién bang phép kiém Chi-
square (x?) nham danh gia su khac biét vé ty
18 ché cdi mac viém duong sinh duc gitra cac
phong kham, cling nhu so sanh ty 1é phan lap
gitta cdc nhom vi khuan. Su khac biét duoc
coi la cé y nghia thong ké khi gia tri P<0,05.
3. KET QUA VA THAO LUAN
3.1. Ty 1é ché cai mac viém ti cung tich mt

Khao sat trén 70 chd cai dén kham va
diéu trj tai 4 PK thu y, c6 9 truong hop duoc
chan dodn méc viém duong sinh duc, chiém
12,85% (Bang 1). Ty 1& mac bénh gifta cac
phong kham dao dong tir 6,25% tai PK1 dén
25,00% tai PK4. Két qua cho thay ty 1é cho cai
mac viém ti cung khong khéc biét vé gitra
cac phong kham (P>0,05). Di€u nay cho thay
ty 1é méc bénh phéan bd tuong d6i dong déu
gitta cac phong kham; syt khac biét ghi nhan
duoc cé thé lién quan dén dic diém quan thé
bénh stc dwgc dua dén kham, thay vi yéu to
vi tri ctia phong khdm. Can luu y rang cac s&
liéu trén duwoc thu thap tit nhém ché cai co
biéu hién bénh ly duwoc dua dén kham va

diéu tri tai cac phong kham tha y, do d6 chua
phan 4nh day du ty 1é mac bénh trong quan
thé cho6 nudi ngoai cong dong.

Két qua nghién cttu cho thdy ty 1€ ché cai
méic viém ti cung tich mua la 12,85%, tuong
dwong véi cac ty 1€ da dwoc bao cdo tai An
Giang (12,76%) (Nguyén Phi Bang va
Nguyén Thi Hanh Chi, 2019) va Tién Giang
(11,39%) (Tran Véan Thanh va ctv, 2021), qua
dé cho thay viém tir cung 1a bénh ly sinh san
ph6 bién & chd cai trong di€u kién nudi
dudng tai Viét Nam. Tuy nhién, so vdi
nghién ctu trudc day trén dan chd gidng
Berger Dtrc nu6i tai Hai Phong, voi ty 1é mic
bénh 1én téi 21,73% (Nguyén Van Thanh va
Nguyén Thi Thanh Ha, 2018), két qua cua
nghién cttu nay thdp hon dang ké. Su khac
biét nay c6 thé duoc ly giai boi sy khac nhau
vé doi twong nghién ctru; trong khi nghién
ctu trudce tap trung vao moét giong chd ngoai
c6 nguy co cao, nghién cttu hién tai bao gom
nhiéu giong ché khac nhau, khong phan biét
giong nodi hay giong ngoai. Cac nghién ctiu
trude day déu ghi nhan rf?mg ché gidng ngoai
thuong co nguy co mac viém t cung cao
hon, dac biét la cac giong cho co kich thude
16n (St Thanh Long va Tran Lé Thu Hang,
2015; Nguyen and Nguyen, 2018a; Pham Thi
Thu Huong va Nguyén Thi Thuong, 2023).

Mac du ty 1& méic bénh 12,85% phan anh
thuc trang bénh ly ¢ ché dua dén kham tai
phong kham tht y, song nhiéu nghién cttu
cho thdy tudi va tinh trang sinh san la nhing
yéu td nguy co quan trong quyét dinh su
xudt hién cua viém tit cung (S Thanh Long
va Tran Lé Thu Hél’lg, 2015; Hagman, 2022;
Pham Thi Thu Huong va Nguyén Thi
Thuong, 2023). Cho cai 16n tudi, dac biét trén
5-6 nam tudi va chd it sinh san cé nguy co
méc bénh cao hon do tac dong ctia su tich liy
progesterone qua nhiéu chu ky dong duc
(Pretzer, 2008; Nguyén Thi Quynh Anh va
ctv, 2018). Ngoai ra, viéc st dung cac ché
pham hormone, dac biét la progesterone hodc
cac thudc tranh thai chita progesterone, da
duoc chiing minh lam tang dang ké nguy co
viém tit cung, véi ty sudt chénh c6 thé 1én téi
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4,29 1an (Nguyén Phi Bang va Nguyén Thi
Hanh Chi, 2019). Diéu nay cho thay ty 1é mac
bénh viém t&r cung co thé thay doi tuy thudc
vao thoi quen chdm soc, quan ly sinh san va
viéc st dung hormone ctia cha vat nuoi
(Nguyén Van Thanh va Nguyén Thi Thanh
Ha, 2018).

Bang 1. Ti 1€ cho cai bi viém tit cung tich mu

Phong  Sé chd S6 ché biviem  Tylé

khim kiémtra  dwong sinh duc (%)
PK1 32 2 6,25
PK2 14 2 14,26
PK3 12 2 16,67
PK4 12 3 25,00
Téng 70 9 12,85

Trong tong s6 09 cho cai duoc chan doan
viém t& cung tich mu, cac triéu ching lam
sang ghi nhan duoc chu yéu la sot va tiét
dich am dao. Cu thé, 88,89% (8/9) cho co biéu
hién s6t va 66,67% (6/9) ché ¢ hién tuwong
chay dich am dao (dit liéu khong trinh bay
trong bang). Pay la hai dadu hiéu lam sang
pho bién va c6 gia tri chan doan cao trong cac
treong hop viém dwong sinh duc, déc biét la
viém tt cung ¢ ché cai. Ngoai ra, mot s6 chd
con biéu hién cac triéu ching toan than nhuw
u rd, chan dn va giam van dong. Két qua nay
pht hop véi cdc mo ta vé bénh viém ti cung
0 cho, trong do tiét dich am dao thuong duoc
ghi nhan ¢ 57-88% cac truong hop viem tk
cung ho (Pretzer, 2008; St Thanh Long va
Tran Lé Thu Hang, 2015). Tuy nhién, ty 1&
ché ¢ biéu hién s6t trong nghién ctru nay
cao hon so véi mttc trung binh 32-50% dwoc
bao cao trong mot s6 nghién ctu truede day
(Fransson va ctv, 2004; Hagman va ctv, 2006;
Jitpean va ctv, 2017). Diéu nay c6 thé phan
dnh thuc t& rang phan 16n cc ca bénh duoc
dua dén phong kham tai Hai Phong da ¢ giai
doan tién trién, véi biéu hién triéu ching
toan than rd rét hodc c6 nguy co nhiém tring
huyét. Cac biéu hién toan than khac nhuw t ra
va chan an ciing phu hop véi co ché bénh
sinh cta viém t& cung, khi doc t& vi khuan
dwgc hdp thu vao hé tuan hoan gay anh
hudng dén tinh trang chung cua co thé
(Pretzer, 2008; Jitpean va ctv, 2014; Hagman
va ctv, 2022).

3.2. Ty 1é nhiém vi khuan Salmonella spp. va
Staphylococcus spp. trong duong sinh duc cho
cai

Két qua cho thay, vi khuan Staphylococcus
spp. duoc phat hién o 14/70 mau, chiém
20,0%, trong khi vi khuan Salmonella spp.
dwoc phan lap tie 7/70 mau, tuwong tng voi
10,0% (Bang 2). Ty 1é phan lap Staphylococcus
spp. cao hon so voi Salmonella spp. (P<0,05).
Céc chung vi khuan Staphylococcus spp. va
Salmonella spp. déu duoc phat hién 6 ca nhom
cho cai c6 biéu hién viém dwong sinh duc va
nhom ché khong c6 biéu hién viém 1am sang.
Theo mot s6 nghién cttu trude day, ty 1€ phan
lap Staphylococcus spp. dao dong 2-15% va co
thé 1én dén trén 40% (Hagman va Greko,
2005; Hagman, 2009). Mdc du Escherichia coli
dwoc xem 1a tac nhan vi khuan chiém wu thé
trong viém t cung ¢ cho, sy hién dién ctia
cac vi khudn nhu Staphylococcus spp. va
Salmonella spp. van c6 y nghia quan trong, dac
biét trong cac truong hop viém ndng hoac c6
bién chirg nhiém trung toan than (Hagman,
2022).

Bang 2. phan lap Salmonella spp. va Staphylococcus
spp. tit dich duwong sinh duc cho cai

Loai vi khuan Ti 1é (%)
Staphylococcus spp. 20,0 (14/70)2
Salmonella spp. 10,0 (7/70)®

Dang chu y, ca Staphylococcus spp. va
Salmonella spp. &&u duoc phan lap tir mau dich
duong sinh duc ctia ca chd bi viém va cho
khong c6 biéu hién viém duong sinh duc. Két
qua nay cting c§ gia thuyét cho rang nhiéu vi
khuan gay viém t& cung ¢ chd c6 ngudn goc
tr hé vi sinh vat thuong trt & am dao hoac tt
hé tiéu hoa, c6 kha nang xam nhap nguoc
dong lén tir cung khi ¢6 tir cung mo trong giai
doan dong duc (Nguyén Phi Bél‘lg va Nguyén
Thi Hanh Chi, 2019; Lopes va ctv, 2021; Pham
Thi Thu Huwong va Nguyén Thi Thuong,
2023). Su chuyén ddi tir trang thai vi khuan cu
trti sang vi khuan gay bénh thuong xay ra khi
co ché'bao vé tai ti cung bi suy giam dudi tac
dong kéo dai ctia progesterone (Pretzer, 2008;
Nguyén Thi Quynh Anh va ctv, 2018). Dic
biét, viéc phat hién Salmonella spp. trong dich
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duong sinh duc, du véi ty 1€ thap, cing dat ra
nhitng canh bao vé van dé vé sinh moi truong

va nguy co lay lan mam bénh trong cong dong
cho nuoi tai dia phuong.

Hinh 1. Khuén lac dién hinh cta Salmonella spp.
phan lap tit dwong sinh duc ctia cho cai trén moi
treong thach CHROMagar™ Salmonella

4. KET LUAN

Nghién cttu ghi nhan ty 1¢ viém t& cung
tich mu & cho cai tai cac phong kham tha y
trén dia ban Hai Phong la 12,85%, cho thay
day 1a bénh ly sinh san tuwong ddi phé bién.
Céc biéu hién 1am sang chu yéu bao gom s6t
va tiét dich am dao, phan anh tinh trang
nhiém trung tr cung ¢ muc do tién trién. Két
qua phan 1ap vi khuan cho thay Staphylococcus
spp. (20,0%) va Salmonella spp. (10,0%) hién
dién trong dich duong sinh duc cta ché cdi,
trong do ty 1é phat hién Staphylococcus spp. cao
hon so v6i Salmonella spp.. Ca hai nhém vi
khudn déu duoc phat hién 6 chd méc va
khong mac viém i cung, cho thay vai tro ctia
hé vi sinh vat thuong tra va tinh chat vi khuan
co hoi trong co ché’sinh bénh. Nhiing két qua
nay cung cdp co so khoa hoc cho viéc chan
doan, kiém soat va xay dung phac do diéu trj
viém t& cung 6 cho cdi, dong thoi nhan manh
su can thiét ctia cac nghién ctru mo rong vé
phd vi khuan va tinh man cam khéng sinh
trong thoi gian toi.
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DAC PIEM SINH HOC CUA RAN HAI DAU - Cylindrophis ruffus

2 ? A z
(Laurenti, 1768) O TINH DPONG THAP
Pham Huynh Thity Tién*', Bii Thi Twong Vy!, Ha Nhyt Truong va Hoang Thi Nghigp?
Ngay nhan ban thao bai bao: 10/10/2025 - Ngay nhan bai phan bién: 26/10/2025
Ngay bai bdo duoc chap nhan dang: 12/11/2025
TOM TAT
Nghlen ctru duoc tién hanh tai tinh Dong Thap, nhdm cung cap dan liéu khoa hoc vé dic diém
sinh hoc ctia loai Ran hai dau - Cylzndrophzs ruffus (Laurenti, 1768), bao gdm hinh thai, dinh dudng va
sinh san. Két qua cho thdy ran duc c6 chiéu dai than trung binh la 476,86mm va khéi luwong co thé
trung binh 72 08g, 16n hon so véi rén cai (466,20mm va 65g). Cac chi s6 hinh thai khac nhw chiéu dai
dudi, dai ddu va rong dau ¢ ran duc ciing cao hon, trong khi rdn cai lai c6  duong kinh mat va khoang
cach gitta hai mét 16n hon. Vé mat dinh dudng, thtic an cua loai nay chu yéu la luon, bén canh mun ba
hitu co; ty 1 khéi lwong mé so véi khoi lugng co thé & ran duc 1a 4,68%, thap hon so véi ran céi
(5,49%). Ngoal ra, nghién ctru ghi nhan loai Ran hai dau dwoc khai thac va buon ban quanh nam tai dia
phuong, v6i gia dao dong 100.000-200.000 dong/kg vao thang 7 dén thang 8, sG luong ran ting vao
muia nitée noi so véi mua kho. Tir cac két qua thu duoc, nghién ctru da cung cap nhung théng tin co

ban vé ddc diém sinh hoc ctia loai Rén hai dau gép phan lam nén tang cho cac nghién ctru chuyén sau
hon vé bao ton va da dang sinh hoc tai khu vue.

T khoa: Rin hai ddu, Dong Thap, hinh thdi, sinh sin, dinh duong.
ABSTRACT

Biological characteristics of the Red-tailed Pipe Snake - Cylindrophis ruffus (Laurenti,
1768) in Dong Thap provine

This study was conducted in Dong Thap province to provide scientific evidence on the biological
characteristics of the Red-tailed Pipe Snake - Cylindrophis ruffus (Laurenti, 1768), focusing on
morphology, nutrition, and reproduction. The results indicated that males exhibited greater average
body length (476,86mm) and body mass (72,08g) compared to females (466,20mm and 65g).
Morphological parameters such as tail length, head length, and head width were also higher in males,
whereas females showed larger eye diameter and greater interocular distance. Nutritional analysis
revealed that the species primarily feeds on eels, supplemented by organic detritus; the fat-to-body
mass ratio was lower in males (4,68%) than in females (5,49%). Furthermore, C. ruffus was found to be
harvested and traded year-round in the local area, with market prices ranging from 100,000 to 200,000
VND/kg during July and August and trade volume increasing during the flood season compared to the
dry season. These findings offer baseline data on the species biology, contributing to future research on
biodiversity and conservation in the region.

Keywords: Red-tailed Pipe Snake, Dong Thap, morphology, reproduction, nutrition.

dugc liéu, dan d&nh nguy co suy giam sd
lwong trong tir nhién. Nam 2012, Hoang Thi
Nghiép va ctv da nghién ctu vé dac diém
sinh hoc va tinh hinh str dung Ran hai dau tai
tinh Dong Thép, tuy nhién phuong phap thu
mau rai ric nén chua phan tich su khac nhau
vé ddc diém sinh hoc gitta cac mua khéc
nhau trong ndm. Do d6, nghién cttu nay
duoc thuc hién nham cung cap nhitng dan
liéu khoa hoc chuyén sau hon vé dic diém
sinh hoc ctia Rin hai dau. Véi viéc thu mau

1. DAT VAN BE

bong Thap la tinh thudc vung Dong
béng song Ctru Long, ¢ hé sinh thai da dang
nho diéu kién khi hdu nhiét déi gié mua,
thuan 1gi cho sw phét trién cua nhiéu loai
sinh vat, trong do6 co Rin hai dau -
Cylindrophis ruffus (Laurenti, 1768). Ran hai
dau duoc nguoi dan dia phuwong khai thac
quanh ndm v6i muc dich lam thyc phdm va

ITruong Pai hoc Bong Thap

“Téc gia lién hé: Pham Huynh Thuy Tién. Trueong Dai hoc
bong Thap, DC: 783 Pham Hitu Lau, phuong Cao Lanh,
tinh Bong Thap. DT: 0946862069; Email:
thuytienggg@gmail.com.

va phan tich theo titng thang, cing véi pham
vi nghién ctu mo rong theo don vi hanh
chinh mdéi cta tinh Dong Thap nén dir liéu
phong pha va day du hon. Tt d6, nghién

92

KHKT Chan nudi sé 317 - thang 3 ndm 2026


mailto:thuytienggg@gmail.com

CHAN NUOI PONG VAT VA CAC VAN PE KHAC

cttu nay khong chi 1a co sé khoa hoc ban dau
ma con giup dua ra nhitng dé€ xuat thiét thuwce
vé viéc khai thac, sit dung va bao ton loai rén
nay trong tu nhién.

2. VAT LIEU VA PHUGNG PHAP NGHIEN CUU
2.1. Ddi tugng, dia diém va thoi gian

Mau vat dé phan tich déc diém sinh hoc
ctua Ran hai dau gom 44 c4 thé, mua duoc tai
cac diém chg trén dia tinh Dong Thap, ti
thang 7/2025 dén thang 8/2025.

2.2. Phuong phap

2.2.1. Phén tich dic diém hinh thdi va dinh
duong

Mau vat sau khi thu duoc dwa vé phong
thi nghiém dé€ phan tich cac chi tiéu vé hinh
thai theo cac tai liéu cua Dao Van Tién (1981),
can khoi lugng. M6 da day dé can khéi luong
thitc an dong thoi phan tich thanh phan thic
an va xdc dinh do no theo cdng thitc
Terrenchev (1961). Béc tach mo trong khoang
bung va can khoi lwong md, khéi luong co
thé da bo noi quan dé xac dinh hé sd béo theo
phuwong phap cua Fulton (1902) va Clark
(1928).

2.2.2. Phan tich dic diém sinh san cia rin

Rén cdi: Do chiéu dai va can khdéi luong
budng tring trai, phai. Dém so luong tring o
moi budng trimg. Do duong kinh va can khoi
luong tring 16n nhat, nho nhat trong moi
budng tring.

Rén dyc: Do chiéu dai, chiéu rong va can
khoi lwgng tinh hoan trai, tinh hoan phai.
2.2.4. Diéu tra khdo sdt

Phong van truc tiép tiéu thwong budn
ban trong qua trinh mua mau vé noi dung:
ngudn goc ran dugc ban, gid ban ran trong 2
thang 7 va 8, tinh hinh nguén cung ran theo
mua trong nam.

2.3. Xt ly théng ké

Céc s6 liéu duoc thu thap va xi Iy bang
phan mém Microsoft Excel. Két qua duoc
trinh bay theo gia tri trung binh va sai s&
chuan (MeanSE).

3. KET QUA VA THAO LUAN
3.1. Dic diém hinh thai cta rin hai dau

Réan hai dau c6 chiéu dai than trung binh
clia rin cdi nho hon rdn duc. Chiéu dai than
trung binh cta rdn cai 12 466,20+15,89mm,
rdn duc 13 476,8628,52mm. Céic dic diém
khac vé€ hinh thai nhw chiéu dai dudi, dai
dau, rong dau, gian mii, mit moém, mii
mom, chiéu dai dudi/chiéu dai than (%),
chiéu dai dau/chiéu dai than (%) thi rin duc
16n hon so véi ran cdi. Cac dic diém hinh
théi con lai nhu duong kinh mét, gian mét thi
rin céi 16n hon rin duec.

Bang 1. Pic diém hinh thai ctia Ran hai ddu

Dic diém hinh thai Ran cai (n=15)Ran dygc (n=29

Chiéu dai than (mm) 466,20+15,89  476,86+8,52
Chiéu dai dudi (mm)  11,400,34  11,93+0,31
Dai dau (mm) 16,37+0,68  17,40+0,45
Rong dau (mm) 11,13+0,40  11,210,28
Puong kinh mét (mm)  2,17+0,17 2,17+0,13
Gian mét (mm) 6,07+0,18 5,78+0,19
Gian mii (mm) 3,37+0,17 3,45+0,12
Mt mém (mm) 5,17+0,19 5,34+0,14
Miii mém (mm) 1,68+0,12 1,79+0,10
Dai duoi/dai than (%)  2,47+0,09 2,51+0,06
Dai dau/dai than (%)  3,53+0,13 3,6620,09

3.2. Dic diém dinh dudng ctia ran hai dau

Khéi luong (KL) co thé trung binh cta
rdn hai dau cdi 1a 65g, cuia rdn duc a 72,08g.
Khéi luong thitc an cta rdn cai nho hon rdn
duc. Cu thé la trong 15 ca thé rin cai duoc
khao sat vé dinh dudng thi c6 14 ca thé
khong c6 thirc an trong da day, 1 ca thé con
lai c6 khoi lwgng thirc an 1a 1g. Trong 29 ca
thé rén duc duoc khao sat c6 27 ca thé khong
c6 thirc an trong da day, 2 ca thé con lai c6
khoi lwgng thic an trung binh la 2,59g, luong
thitc an trong da day cta rdn duc nhiéu nhat
142,97g.

Tat ca ca thé duc va cai déu c6 md trong
khoang bung, nhung ca thé cai c6 KL m& 16n
hon ca thé duc. Cac ¢4 thé rdn cai ¢6 KL m&
trung binh la 3,57g, chiém 5,49% trung binh
KL co thé, toi thiéu 1a 0,17g dong thoi chiém
ti 16 KL m&/W nho nhét 1a 0,4%, KL md toi da
la 7,29¢g chiém 7,46% khoi luwong co thé tuy
nhién ca thé co6 ti 1é KL md/W 16n nhéat dat
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7,8% c6 khoi lwgng md 5,13g va khoi luong
co thé'la 65,8g.

C4 thé duc c6 khoi lwong md trung binh
la 3,37g chiém 4,68% khoi luong co thé. Khoi
lwong m& t61 thiéu 1a 0,76g (chiém 2,2% khoi
luwong co thé), t6i da la 6,6g (chiém 6% khoi
luong co thé). Ca thé c6 ti 1é khdi luong
md&/W t6i thiéu 1a 1,01% (khoi lugng mo 1a
1,06g, khoi lwong co thé 1a 104,92g) va toi da
1a 7,07% (khoi luong mé la 4,73g, khoi luong
co thé'la 66,87g).

Bang 2. Pic diém dinh dudng cta ran hai dau

Chi tiéu Rin cai (n=15) Rin duc (n=29)
KL co thé (g) 65,0+5,84 72,08+3,51
KL thitc 3n (g) 1,0+0,26 2,59+0,48
KL mé (g) 3,57+0,54 3,37+0,28
KLm&/KLco thé (%)  5,49+0,54 4,68+0,29

3.3. Pic diém sinh san ctia rin hai dau
3.3.1. Ddic diém sinh san cia rin duc

C4 thé rdn hai dau duc cé khoi luong
tinh hoan trung binh la 0,04g, khoi lugng tinh
hoan phai va tinh hoan trai gan bang nhau.
Khoi luwong tinh hoan trai, phai déu chiém
0,03% khoi lugng co thé. Chiéu dai va chiéu
rong caa tinh hoan phai 16n hon tinh hoan
trai. Tinh hoan phai c6 chiéu dai trung binh
1a 14,04mm, t6i da 1a 23,00mm va toi thiéu 1a
8,00mm va chiéu rong trung binh la 3,5Imm,
toi da 1a 5,50mm va toi thiéu 1a 2,00mm. Tinh
hoan trai c6 chiéu dai trung binh la 12,56mm,
to1 da la 18,00mm va t6i thiéu la 7,50mm va
chiéu rong trung binh la 3,13mm, t6i da la
5,00mm va toi thiéu 1a 2,00mm.

Thanh phan thic an thu duwgc trong da
day gdm: Luon va mun ba hitu co. Trong d¢,
tan sd gap luon cao hon.

Bang 3. Dic diém sinh san ctia rin duc (n=29)

Chi tiéu Mean+SE
Chiéu dai co thé (mm) 488,79+8,67
Khoéi lugng co thé (g) 72,08+3,51
Khéi luwong tinh hoan phai (g) 0,04+0,01
Khoi lugng tinh hoan phai/W (%) 0,03+0,01
Khéi luwong tinh hoan trai (g) 0,04+0,01
Khéi luwong tinh hoan trai/W (%) 0,03+0,01
Chiéu dai tinh hoan phai (mm) 14,04+0,70
Chiéu dai tinh hoan trdi (mm) 12,56+0,63
Chiéu rong tinh hoan phai (mm) 3,51+0,20
Chiéu rong tinh hoan trdi (mm) 3,13+0,17

3.3.2. Pic diém sinh san cia rin cdi

C4 thé cai c6 khdi luong trung binh cta
budng tring phai nho hon budng tring trai.
Khéi luong trung binh ctua budng tring phai
la 0,03g, budng tring trai la 0,04g. SO luwong
triing cua hai budng trirng it c6 sy chénh léch
nhau (budng tring phai trung binh 1a 15
tring, budng tring trai trung binh c6 13
triing). Theo Lé Nguyén Ngat (2007), ran Hai
ddu 1a loai dé con, tuy nhién trong s6 15 ca
thé cai dugc nghién ctru thi chuwa ¢6 ca thé
nao mang tring dén giai doan no thanh con,
ma chi la tring & giai doan chua truong
thanh c6 duong kinh 16n nhét la 2mm, nho
nhat 1a 0,5mm.

Bang 4. Dic diém sinh san ctia ran cii (n=15)

Chi tiéu Mean*SE
Chiéu dai than (mm) 466,20+15,89
Khoi lugng co thé (g) 65,00+5,84
Khoi luong budng trimg phai (g) 0,03+0,01
Khoi lwong budng tring phai/W (%)  0,02+0,01
Khoi luong budng trimg trai (g) 0,04+0,01
Khoi lwong budng tring trai/W (%)  0,02+0,01
So }uong tréng cua budng tring 1541 87
phai
S0 luong tring cua budng tring trai ~ 13£2,57
Duong kinh tritng 16n nhat (mm) 1,78+0,11
Puong kinh triing nho nhét (mm) 0,62+0,13

3.4. Tinh hinh thi treong ctia ran hai dau

Rén hai dau ban tai chg trong tinh Déng
Thap dwoc tiéu thwong nhap tit nhitng tho
san bit rén va nguoi dan trong khu vuec. Thi
truong Rén hai dau biéh dong manh: gia ban
trung binh dwoc khao sat vao thang bay la
100.000 dong/kg, trong lac do trong thang 8
gia ban 1a 200.000 dong/kg. Theo khao sat ttr
tiéu thuong, Ran hai dau duoc budn ban
quanh nam, nhung vao mua nudc ndi thi sd
luong nhiéu hon mua kho.

4. KET LUAN

Ran hai dau duc cd chiéu dai than 16n
hon Ran hai dau céi, chiéu dai dudi trung
binh ctia con duc la 11,93mm, cta con cai la
11,40mm.

Thttc dn cht yéu cua Ran hai dau la mun
ba hittu co va luwon. Trong d6, tan sO gdp
nhiéu nhat la lwon. Khéi luong md so voéi
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khoi luong co thé ctia rén duec 12 4,68% va clia
ran cdi la 5,49%.

Khéi lwgng tinh hoan trung binh 1a 0,08g
chiém 0,11% khoi lugng trung binh cta co
thé. SO luong tring t6i thi€u 1a 4 tring, t6i da
12 31 tréing trong mdi budng tring.

Gia ban ctia Ran hai dau thang 7 va
thang 8 twong tng la 100.000 va 200.000
dong/kg. Theo khao sét tir tiéu thuwong, loai
nay duoc khai thac va budén ban quanh nam,
nhung vao mua nudc ndi thi sd lwgng nhiéu
hon mua kho.

LOI CAM ON
Nghién ciru nay dwoc hd trg béi dé tai ma so’
SPD2025.02.77.
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CONG NGHE CHINH SUA GEN CRISPR-CAS:
CHINH SUA GEN CHINH XAC VA BAI HOC KINH NGHIEM

PGS.TS. Nguyén Vin Diic

Phé Téng Bién tdp, Phé Chui tich Hyi dong Bién tdp Tap chi KHKT Chin nudi
Pho truwéng Ban Truyén thong, Khoa hoc Cong nghé va Hop tdc quoc té

Dé ddy nhanh va dat dwoc thanh cong
Chwong trinh Cong nghé sinh hoc Qudc gia - mot
trong nhitng Cong nghé 16i cria Qudc gia vé khoa
hoc Cong nghé cua thé ky vwon minh nay nham
QOp phan diwa dat nwoc ta tién nhanh, manh,
vitng chic dua trén con duong khoa hoc, t6i xin
dwoc Qioi thigu tom lwoc bai viét ciia GSTS. Lé
Huy Ham, Chii nhiém Chuwong trinh Cong nghé
sinh hoc Quoc Gia dé moi nguoi cung tham khdo
vé Cong nghé CRISPR-CAS.

1. Khai niém vé cong nghé

Cong nghé CRISPR-CAS la mot cong cu
dot pha trong linh vuc thao tac gen, cach
mang hoa kha nang chinh stta ADN mot cach
chinh xac va hiéu qua. CRISPR (Clustered
Regularly Interspaced Short Palindromic
Repeats) va protein lién két véi CRISPR (CAS-
CRISPR associated protein), khai thac cac
protein CAS va phan tit RNA dé€ dat duoc cac
stra doi ¢6 muc tiéu trong trinh tw axit nucleic,
tao ra mot cong cu chinh stta gen (CSG) da
nang. Hé thong CRISPR-CASY, 1a hé thong
CRISPR dugc st dung rong rai nhat, dugc cac
nha khoa hoc tai Pai hoc California-Berkeley
va Vienna phét trién vao nam 2012, véi
Emmanuelle Charpentier 1a nguoi dan dau
chinh. Cing nam d¢, Vién Broad cua MIT va
Harvard da cong bd viéc st dung hé thong
nay trong sinh vat nhan chuan.

V€ ban chat, CRISPR-CAS hoat dong
giong nhu mot cdp kéo phan tt, cho phép cac
nha khoa hoc nhdm muc tiéu va stra ddi chinh
xac cac phan cu thé cia DNA/RNA. N6 bao
gom hai thanh phan chinh: protein CAS, déng

Hoi Chin nudi Viét Nam

vai tro 1a kéo va cac phan tr RNA huéng dan
cac protein nay dén vi tri mong mudn trén
chudi DNA. Qua trinh bat dau bang cach thiét
k& RNA huéng dan phu hop véi trinh tu
DNA muc tiéu. RNA huéng dan nay sau d6
huéng dan protein CAS dén vi tri cu thé trén
DNA, noi protein CAS thuc hién mot duong
cat chinh xac. Sau do, bd mdy stra chira ctia t&
bao sé can thiép, hodc tich hop cac thay doi
mong mudn ("DNA duoc 1ap trinh" trong so
d6 bén dudi) hodc sit dung cac co ché sta
chita vOn c6 cua t&€ bao d€ stra chita cac bat
thuong vé di truyén. Viéc st dung RNA
huéng dan ngan cé thé duoc tdng hop nhanh
chéng va ré tién gitip dé st dung hon nhiéu so
voi cac ky thuat CSG khéc c6 thé dat duoc két
qua twong tw thong qua mot qua trinh ton
nhiéu cong sttc hon (TALEN).

Cong nghé CRISPR-CAS bao gom nhiéu
loai protein CAS, mdi loai ¢6 chiic nang va
tng dung riéng biét. CAS 9, loai duoc st dung
rong rai nhat, la mot endonuclease DNA duoc
RNA hudng dan, cit chinh xac ca hai soi DNA
tai vi tri do RNA huéng dan chi dinh.

Mat khac, CAS12 va CAS13 la nhiing
protein tuong ty nhu CAS9 nhung c6 cac déc
diém riéng biét. CAS12 c6 hoat dong cit phu,
cho phép né nhdm muc tiéu vao nhiéu trinh
tw DNA cung luc, trong khi CAS13 noi tiéng
véi kha ndng nham muc tiéu vao RNA. Cac
protein CAS da dang nay gép phan vao kha
nang thich tng va d6i mdi trong boi canh
cong nghé CRISPR-CAS, mo duong cho cac
tng dung tinh vi va chuyén biét hon trong
thao tac di truyén. Cac tng dung ctua cong
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nghé CRISPR-CAS rat rong 16n va da dang,
trai dai trén nhiéu linh vige. Trong nong
nghiép, nd c6 tiém nang tao ra cac loai cay
trong c6 kha nang khang bénh t6t hon, 6 thoi
han st dung dai hon hoac c6 giad tri dinh
dudng cao hon. Trong y hoc, CRISPR cung
cap nhitng con duong day hira hen dé diéu tri
cac ro6i loan di truyén, ung thu va cac bénh
truyén nhiém. Hon nita, n6 cho phép cac
nghién cttu bénh chinh xac hon, phat trién liéu
phap c6 muc tiéu va trién vong vé y hoc ca
nhan hoa.

works

r How CRISPR
4

cmc.nsp-em\
forms a complex with Cosd
guide RNA in a cel

This complex attaches to
& matching pencerec DNA
sequence adiacent 10 & spacer

ol ) Cunde ANA

DNA may L)
bonsorted at thocut  AAMMMIMIMAMMMS ' WAL

Conait MRS Butwtin

Tuy nhién, cung vdi ti€ém nang to 1on cua
minh, cong nghé CRISPR-CAS dit ra nhitng
cAn nhic vé& mit dao dic va nhitng thach
thitc. Kha nang chinh stta bd gen nguoi lam
day lén nhiing lo ngai vé hau qua khong
mong mudn va ranh gidi dao dic, dac biét la
trong linh vy tao ra con ngwoi bién doi gen
(BDG). Do d6, cic hudng dan dao dtic
nghiém ngat va khuén kho quan ly dong vai
tro then chét trong viéc hudng dan viéc su
dung co trach nhiém cong nghé BDG nay.

Bat chap nhiing thach thic nay, cong
nghé CRISPR-CAS van tiép tuc phét trién
nhanh chéng. Cac nha nghién cttu dang tiép
tuc phat trién cac phién ban tinh chinh véi
cac kha nang méi (nhu chinh stta chinh va
chinh stra co sd), hodc cai thién hiéu suat (do
chinh xac dwgc nang cao, giam cac hiéu tng
ngoai muc tiéu) va mo rong pham vi cac
chinh stta ¢6 thé. Nhin chung, céng nghé

CRISPR-CAS la moét cong cu manh mé voi
nhing tac ddng sau rong trong nhiéu linh
viec, mang lai ca nhitng co hoi dang cha y va
ca nhitng tinh huéng kho xtr vé mat dao dtrc.
Sw tién bd lién tuc ciia ndé nhdn manh tdm
quan trong ctia viéc can bang gitra tiéh bod
khoa hoc, sy gidm sat vé mat dao duc va sy
giam sat theo quy dinh d€ khai thac tiém
nang cta noé trong viéc cai thién xa hoi dong
thoi giam thiéu nhiing rui ro tiém an.
2. Nhitng wu di€ém ctia CRISPR-CAS so voi
cong nghé chuyén gen

Coéng nghé chuyén gengenetically
modified organizm (GMO) trong phan lén
cac truong hop déu thay doi cac thanh phan
biéu hién hay cau tric cta gen, c6 ADN
ngoai lai va tao ra cac protein méi. Vi vay,
gdy ra sy e ngai ctia cong ching vé tinh an
toan va cac khia canh dao dic. V€ mat ky
thuat, cong nghé GMO rat phtic tap, tir khau
thiét ké, biéu hién, chuyén gen, chon loc dén
déanh gia rui ro. D€ tao ra va dua vao san xuat
mot sy kién BDG phai chi phi téi 136 triéu
USD, thoi gian trung binh la 13 nam va sy
tham gia cua hang ngan chuyén gia cac linh
vic khac nhau. Tir sinh hoc phan t, cong
nghé t&'bao, sinh ly, sinh hda thuc vat, chuyén
gia tin sinh hoc, cac nha chon giong dén khao
nghiém danh gid an toan d6i véi moi treong,
da dang sinh hoc va sttc khoe con nguoi vat
nuodi va cac nha quan ly cic cap...Tuy vay
mttc d§ chap nhan cta cong chiing d6i voi san
pham tir chuyén gen hién nay la rat thap. Diéu
d6 khién cho hang ty USD dau tu vao hang
ngan du an tao giong BDG khong duoc chap
nhan thwong mai hda, lam nan long cac nha
dau tu. Mot trong nhiing yéu t& lam GMO dat
do la viéc danh gia an toan sinh hoc, danh gia
rui ro d6i véi mdi treong, da dang sinh hoc,
sttc khoe con nguoi va vat nuoi. Day la cong
viéc hét stc ty my, doi hoi trinh d ky thuat
cao tir tin sinh hoc dén phan tich thanh phan
hoa hoc va danh gia tinh doc ctia protein méi
tao thanh véi doi ngii can bo c6 uy tin va chi
phi rat cao.

Cong nghé CSG c¢6 diém ndi bat ¢ tinh
don gian vé ky thuat thuwc hién. Dac biét la
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dang SDN1 va SDN2 khong tao ra protein
mdi. Day 1a cac ddc diém hét sttc quan trong
giup cong nghé nay cd thé duoc lam chu boi
nhitng nwdc khong giau va c6 duoc su chap
nhéan, lan téa rong rai va déng gop trong hau
hét cac linh vuc c6 lién quan dén khoa hoc sw
song: Bao vé suc khoe, ndéng, lam, nguw
nghiép, chébién va bao vé moi truong...

Tiém nang ctia CSG 16n dén ndi duoc
nha khoa hoc khing dinh “trong thé'ky 21 nay,
con ngudi dn bang gi? mdc bang gi? chita bénh ra
sao? bdo vé moi truwong thé nao? déu phu thudc
vao cong nghé CSG”!

Nhu vay, CSG don gian dé thuce hién va
c6 kha nang rat to 16n trong viéc thay doi ban
chat di truyén cta co thé song theo y muoén
cua con nguoi, tac dong dén hoat dong cta
bat ky gen nao khi c6 hiéu biét vé hé gen va
chitc nang gen; co thé tac ddong dong thoi dén

nhiéu gen. Chinh stra gen c6 thé ap dung cho
vi sinh vat, ndm, thyc vat, dong vat, thay san,
ké ca con nguoi va tir d6 no co tiém nang ting
dung bao trum trén khép moi Iinh vie khoa
hoc su song.

Tuy vay, cong nghé CSG ciing c6 nhiéu
dang khac nhau nhu mo6 ta ¢ bang 1: dang
SDN1 duwogc coi la dot bién chinh xac va phan
lon cac nude khong coi la BDG; dang SDN2
cling tao ra dot bién, nhung chia lam hai loai:
A) Dung ADN cua chinh loai sinh vat cha dé
lam khuén stta chita va B) Dung ADN cua
sinh vat khac lam khuodn stra chita. Ca hai
dang SDN2 nay déu khong tao ra protein moi,
do d6 nhiéu nudc khong coi 1a GMO; nhung
nhiéu nuéc van coi la GMO do c6 thém phan
doan ADN. Trong ltc dod, dang SDN3 tao ra
khi chen thém gen mdi va tao ra protein moi,
do dé dang nay duoc coi la GMO.

Bang 1. Cac dang chinh stta gen

Dang Dong tac GMO? Thay déi
SDN1 Nhim dén vi trf muc tiéu cu thé Khoéng phai  Gay dot bién: thay thé xda,
Khong dung khuon stra chira GMO chen thém céac nucleotid
Nh&m dén vi tri muc tiéu cu thé
A. St dung chinh ngudn gen vat chu lam khudn stra chira
SDN2 Khong tao ra protein moi Khong phai la
B. St dung ngudn gen co thé khac lam khuon stra chita GMO
Khoéng tao ra protein méi
Nh&m dén vi tri muc tiéu cu thé
Thém trinh tw ADN
SDN3 A. Str dung ngudn gen ctia sinh vat chu DPang thao luan Trong treong hop CIS genic

B. St dung ngudn gen ctia sinh vat khéc

C. Tao ra protein méi

GMO
GMO

Nguoi ta ky vong vao dang SDN1: dot
bién chinh x4c. Khi mot s6 nucleotid dwoc
mat di, hay duoc thém vao cac diém da xac
dinh trudc d€ thay doi chirc nang gen. Clng
can phai néi rang dot bién la cong nghé tao
giong cay trong ma loai nguoi sit dung rong

rai tir gitta thé' ky trude. Dén nam 2024 da co
3.402 giong cay trong dot bién da duwoc tao ra
va dua vao san xuat o trén thé giéi. Hau hét
cac nudc déu khong coi giong dot bién la
BDG va khong yéu cau danh gia rui ro.

Bang 2. Cac gidng cay trong duoc tao ra bing dot bién va dua vao san xuit dén thang 1/2024 6 Viét Nam

T Tac gia Ltia Pu twong Ng6 Hoa Dau Xanh Téo Cay khacSé giéng %
1 Vién Di Truyén Nong Nghiép 19 13 2 3 37 463
2 Vién KHKT Néng Nghiép Mién Nam 12 1 1 14 175
3 S6 Nong Nghiép Séc Trang 7 7 8.8
4  Vién Cay Luong thuc va Cay Thuc pham 5 1 6 7.5
5 Hoc Vién Nong Nghiép Ha No6i 3 1 2 6 7.5
6 Pai Hoc Sw Pham Ha No6i 2 2 2.5
7 Cac co quan khac 6 2 8 10.0

Tong 54 16 2 3 1 2 2 80
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O nudc ta, giong dot bién da duoc tao ra
va dwa vao san xuat tir nhitng nam 80 cua thé
ky trude. Dén nam 2024, da tao ra va dwa vao
san xudt 80 gidng cay trong dot bién (Bang 2).

Cling nhu cac nudc trén thé gidi, & Viét
Nam cay lua la cdy dung dau trong danh
sach cac giong dot bién dua vao san xuat. Véi
37 giong trén tong sd 80 giong ddt bién tao ra,
chiém 46,3%. Trong d6 Vién Di Truyén ndng
nghiép dung dau voéi 19 giéng (35,2%); Tiép
theo la Vién Khoa hoc Nong nghiép Mién
Nam véi 12 giong (22,2%); So néng nghiép
Soc Trang véi 7 giong (13%); Vién cay luong
thuc va cay thuc pham 5 giong (9,3%); Hoc
Vién nong nghiép 3 giong (5,6%); Truong Dai
hoc Su pham Ha Noi 2 gidng (3,7%); Cac co
quan khdc tao ra 6 giong dot bién (11,1%).

Nhu vay, dot bién da dugc st dung va
chdp nhan rong rai ¢ Viét Nam, nhu mét cong
nghé truyén thong. Mac du ding vé khia canh
hé gen, cac giong dot bién cd thé co thay doi
16n hon rat nhiéu so véi gidng tao ra bang
CSG, chi tac dong dén mot vai gen chua dich.

3. Tinh hinh chip nhén san phdm CSG cua
cong chung trén thé gidi va Viét Nam
3.1. Trén thé gici

Lién quan dén cac bién do6i di truyén,
trén thé’ gidi hinh thanh 2 ludng quan diém
danh gia: i) Dua trén sin phdm tao ra: Truong
phai nay cho ré”mg, bat ké cong nghé tao ra
giong moi 1a gi, néu gidng maéi c6 thanh phan
dinh dudng va cac ddc tinh nong sinh hoc
twong duwong véi giong truyén thong, thi déu
duoc coi nhu gidong truyén thong va ii) Dua
trén phwrong phdp tao ra giong méi: Treong phai
nay cho rang bat k& gidng méi dugc tao ra la
gi, c6 thanh phan dinh dudng hay cac déc
tinh nong sinh hoc thé' nao, néu trong viéc tao
ra né c6 st dung dén phuong phap chuyén
gen, hay cac thao tac di truyén, thi giong can
duoc coi la giong BDG va can phai trai qua
cac budc danh gia an toan sinh hoc phttc tap,
ton kém nhu giong BDG.

Theo quan diém nay, hién nay, cac nudc
trén thé gidi chia lam hai nhém: Nhom tha
nhat bao gom My, Argentina, Canada, Brazil

va nhiéu nudc chau My Latin khac chap nhan
rong rai nghién ctru va tng dung BDG va
CSG. Trong hé thong quy ché quan ly san
pham ctia ho, cach tiép can san pham rat linh
hoat va dwa trén co so cac dx liéu khoa hoc
thure nghiém. Nhém thtt hai bao gom chau Au
va mdt s6 nude chau A, chau Phi thi nhiéu
nudc co cac quy dinh nghiém ngat vé danh gia
rui ro va cac quy dinh vé an toan sinh hoc néi
chung. Trong cac thdp nién vira qua nhiéu
nudc & nhom thit 2 chuyén sang nhom thi
nhat. Tuy vay, san phdm BDG van chua dugc
chap nhan phd bién trén thé gidi. Hién trang
toan cau vé hé thong quan ly cay trong CSG
dén cu6i nam 2024 cho thay bt tranh rat
twong phan gitta cac nudc trong cach tiép can
cong nghé CSG: bén canh cac nude chap nhan
CSG vd diéu kién, hay thong qua ting treong
hop c¢6 nhiéu nudc dang thao ludn, nhiéu
nude chua bit tay vao cudc, mot s6 nudc da
chong tuyét d6i cong nghé nay. Viét Nam
ndm vao nhém chua bit dau thao luan vé cach
tiép can cong nghé CSG. So véi cac nudce trong
khu vuyc tir khia canh tiép can quan ly nha
nude thi chung ta bi cham chan trong cong
nghé CSG. Ngay 26/01/2026, Viét Nam da
thong qua quy ché vé CSG-Mot quy ché’ coi
mo, tuong dwong Hoa Ky, nhung chua hoan
toan sat voi thuc t€ ctia chung ta la nude xuat
khau nong nghiép, can tiép tuc cd cac thong
tw, hay diéu chinh ¢ mirc nghi dinh. C6 thé
héa cach tiép can cua cac nudc nhu sau:

Cac nuoc khong han ché” doi voi cong
nghé CSG, bao gdm: Australia; Canada;
Chile; Costa Rica; Israel; Japan; Philippines;
United States;

Cac nudc xem xét thong qua cay trong
CSG trong tung truong hop, bao gom:
Argentina; Bangladesh; Brazil; China;
Colombia; Ecuador; Ghana; Honduras; India;
Indonesia; Kenya; Malawi; Nigeria; Pakistan;
Paraguay; Uruguay;

Cac nudc dang thao luan quan diém vé
cong nghé CSG: Cuba; Guatemala; El
Salvador; European Union; Norway; South
Africa; South Korea; Swizerland; United
Kingdom;
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Céac nudce c6 quan diém cdm hay han ché

cay trong va san pham cay trong CSG, bao
gom: Bolivia, New Zealand; Mexico; Peru

Cac nudc chua ban dén cach tiép can
cong nghé CSG: cac nuedce con lai, trong d6 co
Viét Nam.

3.2. Cdc gidng CSG di dua vao san xuit

bén dau nam 2025, da co6 13 giobng,
trong d6 10 gidng cdy trong, 1 gidong bo, 2
giong ca CSG dugc phé duyét dua vao san
xuat nhu sau:

- Rau diép khoéng hoa nau (Nhat Ban,
2024);

- Lia my khang bénh ndm (Hoa
Ky, 2024)

- Mu tat giam do cay Suzhou (Trung
Qudc, 2024);

- Chudi khong bi héa nau (Hoa Ky,
2023)

- Ca chua giau GABA (Nhat Ban, 2021);

- Dau twong giau axit oleic (Nhat Ban,
2021);

- Nam khong héa nau (Hoa Ky, 2019);

- Tao khong hda nau (Hoa Ky, 2016;
Canada, 2017)

- Khoai tay khong hoa nau, khang bac 13,
ham luong duong va acryalid thap (Hoa Ky,
2015);

- Cai dau khang thudc diét co (Hoa Ky,
2014; Canada, 2013);

- Bo 16ng ngan, chiu néng va tang trong
nhanh (Hoa ky, 2024);

- Ca trap do
(Philippines, 2023);

- Ca noc ho phét trién nhanh (Nhat Ban,
2021).

Ta thdy nam 2013 c6 thé coi la bat dau
ky nguyén tng dung cong nghé CSG bang
viéc thong qua va dwa vao san xuat cai dau
khang thudc diét co & Hoa Ky va Canada.

tding trong nhanh

Déng cht y la Nhat Ban von la nudc
chau A, ¢4 lich st thoi gian dai khong chap
nhan cong nghé BDG, nay lai di tién phong

trong linh vuyec tao ra va ting dung san pham
CSG voi viéc thong qua 4 san phdm: Rau
diép khong hda nau; Ca chua giau GABA;
Dau tuong giau axit oleic va ca néc hd phat
trién nhanh. Trong khi d6, 6 Viét Nam chtng
ta moi chi tiép can cong nghé CSG ¢ goc do
han 1dm, mang tinh tu phat, khong co td chiie
d€ hudng t6i két qua tng dung.
3.3. Tinh hinh chdp nhdn sin phdm CSG &
Viét Nam

Nhiéu nhdém cdn bd khoa hoc & Viét
Nam da tiép can cong nghé CRISPR/CAS 9.
Linh vic nghién cttu tap trung vao cac cay
trong thong dung. Mot loat d€ tai chinh stra
gen ¢ lua, ngo, dau twong da duoc phé duyét
thwee hién. Nhuw lta khang bac 14, lta chiu
man, lta tang kich thwdc hat, lta tang mui
thom, dau tuong thay do6i ham luong duong
khoé tiéu raffinose, dau twong khang bénh
phén trang hay tang ham luong axit oleic; ca
chua tdng ham luong hoat chat GABA... CSG
0 bo, lon....Day mai la cac nghién ctru nho le,
mang tinh tiép can cong nghé, chura gan véi
cac muc tiéu chon giéng va lap ké hoach bai
ban. Vi vay kho c6 thé dua ra san pham cho
san xudt nhw muc tiéu cua cac chuong trinh
KHCN céap nha nudc.
4. Can xay dung khung phéap ly quan ly vé
cong nghé va san pham CSG

O khia canh khéc, mot quéc gia mudn st
dung hiéu qua va an toan san pham san
pham ctia cong nghé gen noéi chung va CSG
ndi riéng, thi trude hét phai c6 duoc khung
phap ly vé quan ly an toan sinh hoc tat ca cac
khau va san pham cta cong nghé. Bao gom
cac quy dinh vé nghién cttu, thtt nghiém trong
phong thi nghiém, khao nghiém trén dong
ruong, danh gid rui ro, xay dung cac tiéu
chuan vé an toan, vé dao duic, quy ché vé san
xudt, xudt nhap khau va hop tac qudc té...Day
la nhitng cong viéc mat thoi gian, cong stc va
tri tué. Can c6 sy tham gia cta nhiéu
bd/nghanh va cdc chuyén gia da linh vuec,
khong thé hoan thanh mot sém mét chiéu.
Cong viéc nay chung ta chua bat dau. Can
phai luu y rdng d& xay dung hé théng quan ly
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an toan sinh hoc cay trong BDG va dua vao
tng dung nhu hién nay, ching ta da mat hon
10 nam. Nhi€u van ban cap chinh phu da phai
ban hanh va stra d6i, trong d6 c6 cac luat.
Puing vé mat kinh t&'ma ndi, thuc té'’kinh
nghiém tng dung san pham BDG cho thay,
trong diéu kién nudc ta, viéc xay dung hé
thong quy ché quan ly san pham CSG tham
chi con quan trong hon ca viéc dau tw nghién
ctu CSG. Vi nang luc han ché’ trong nudc,
chiing ta chua thé tao ra va dua vao san xuat
nhiéu san pham céng nghé gen cd gia tri,
trong d6 c6 ca CSG. Nhung mot khung phap
ly hoan thién cho san pham CSG lai cho phép
nguoi dan tiép can voi hau hét cac thanh tuu
KHCN trén thé'giéi d€ ap dung vao san xuat.
biéu dé sé mang lai hiéu qua kinh t€ xa hoi
rat lon.
5. Hiéu qua cua chinh sich vé khung quan
1y san phaAm BDG ma chiing ta da phat trién
Sau hon 10 ndm véi sy gop stc ctia cac
Bo va Chinh Phu, ching ta da hoan thién
khung phdp ly quan ly cay trdong va san
phdm cay trong BDG nam 2015. Ttt ndm 2015
dén 2024 nudc ta trong téng cdng
1.316.000ha ng6 BDG, lam tang thu nhap cta
nong dan ttr 257 triéu USD lén 435 triéu USD
(te 4.34 triéu lén 7.34 triéu VND/ha hay
USD195/ha 1én 330/ha). Nha kinh t& hoc
Graham Brooker va TS Tran Xuan Dinh, pho
Cuc truong Cuc trong trot BO NN&PTNT da
tinh, 1 USD dau tu cho ngd BDG mang vé
6,84-12,55 USD. Riéng nam 2024 nong dan
Viét Nam da trong 270.000ha ng6 BDG. Dién
tich nay giap mang lai cho nong dan 53-89
triéu USD. Tiéc rang, dén ndm 2024 chung ta
mdi trong ngdé BDG trén dién tich 270.000ha
trén tong s6 1.000.000ha dién tich ngo. Néu
ching ta trong ngd BDG trén tat ca dién tich
nay, loi nhuan mang lai cho nguwoi dan la
195-330 triéu USD/nam. Mot con s6 khong
nho, nhat 1a khi so sanh v4i mic dau tu cho
chuong trinh CNSH NN 2006-2016 cta ca
nudc chi khoang 50 triéu USD cho 10 nam,
thi chi riéng viéc ap dung ngdé BDG da mang
lai 1oi nhuédn cho néng dan gap nhiéu lan con
s0 da dau tu (Nghién cttu cua tac gia).

D¢ la bai hoc kinh nghiém khi tiép can
cong nghé moi-CSG: viéc xay dung khung
phép ly cho quan ly cdng nghé CSG c6 tam
quan trong khong kém tiép can va dau tu cho
nghién ctru.

6. Ban quyén trong cong nghé CSG

Cong nghé CSG bt dau phat trién tir
nhing nam dau cua thé ky 21. Tuy vay, sau
2011, khi CSG dugc phat hién la mot huwdng
nghién ctru hta hen, mang lai thay doi cach
mang trong linh vyc khoa hoc su song, cong
nghé nay moi thuc sw phat trién manh véi
tdc d6 chura tlig cé. Xem dd thi biéu dién sy
téng trudng clia cac bang sdng ché dang ky
ttr nam 2012-2023 & hinh 2.

Hinh 2. Pang ky bang sang ché lién quan CRISPR

Cho dén nam 2023, toan ciu da c6 hon
17.000 bang sang ché lién quan dén CRISPR
(Hinh 2) trong d6 57 bang sang ché& nop truedce
2011 khong dwa vao. Trung Qudc noi 1én nhuw
mot dau tau trong linh vie nghién cttu nay,
chiém 46% tong s& bang sdng ché ma Vién
Han 1am Khoa hoc Trung Qudc va Vién Han
lam Khoa hoc Nong nghiép Trung Qudc la
nhiing co quan c6 nhiéu bang sang ché nhat.
Tiép theo la cac truong Dai hoc tai Hoa Ky
chiém gan 40% sd bang sang ché. tham gia
vao qua trinh phat minh ra CRISPRCAS9 va
tng dung cua noé d6i véi sinh vat nhan
chudn. Hau hét cic bang sang ché déu lién
quan dén st dung CAS9. Corteva la cong ty
dan dau vé bang sang ché trong linh vuc cay
trong bén ngoai Trung Qudc, tiép theo la
Limagrain, Benson Hill va cac cong ty ndng
nghiép 16n khac. Diéu nay trai ngugc voi tinh
hinh CRISPR ndi chung, noi cac truong dai
hoc va td chitc cong lap la nhu’ng don vi nAm
gite bang sang ché chinh. Cac cong ty nong
nghiép nay khong chi nam giit bang sdng ché’
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vé viéc sit dung CRISPR cho thyc vat ma con
nam giit bang sang ché CRISPR trong cac
linh vuc khac (enzyme CAS thay thé/hé
thong CRISPR, ...). Riéng trong linh vuc cay
trong, giai doan 2012-2023 da c6 1.808 bang
sang ché. Trong linh vuc cay trong, sd luong
céc bang sing ché ciing ting rat nhanh,
tong ng véi tdc d6 ting s6 bang sang ché
trong linh viec CRISPR noi chung.
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Hinh 3. Bang sang ché CRISPR linh vuc cay trong

Nhém duwogc goi la “CVC” bao gdm
nhitng nguoi phat minh ra cdng dung dau
tién ctia hé thong CRISPR-CAS9 (chu yéu la
Doudna cua Pai hoc California-Berkeley va
Charpentier ctia Dai hoc Vienne). Nhém nay
nam gitr cic bang sang ché vé viéc stt dung
chung CRISPR-CAS9 trong bat ky loai t& bao
nao (10). C4c bang sdng ché ban dau cta ho
khong tiét 10 bat ky tng dung nao ¢ sinh vat
nhan chuén, nhung ho da 1ap luan rf?mg ho c¢6
dit lidu riéng hd tro diéu nay.

Hién tai, c6 mot tranh chdp gitta bon
nhom chinh vé viéc sit dung CRISPR-CAS9 &
sinh vat nhan chuan. Vao thoi diém ndp don
tai Hoa Ky, CVC da c§ gang dé& c6 duoc
pham vi st dung ¢ sinh vat nhan chuan tai
Hoa Ky. Cac toa an tai Hoa Ky khong thay
rang nhém CVC da dua ra da bang ching d&
ung hd cac khiéu nai cua ho so véi cac khiéu
nai ctia Vién Broad. CVC dang tiép tuc phan
d6i phan quyét nay tai cac toa an Hoa Ky.

Nhom thit hai do Vién Broad (thudc Vién
Cong nghé Massachusetts va Dai hoc
Harvard) ding dau, noi da nép don xin cap
bang sang ché ctia ho va la nhém dau tién
duoc cdp bang sang ché cho viéc sit dung hé
thong CRISPR ¢ sinh vat nhan chuan. Tuy
nhién, day la nhém dau tién cong bd mot bai

bao hoc thuat chttng minh viéc s dung o
sinh vat nhan chuidn. Theo sit 1a nhom
Harvard. Hai nhédm con lai, Sigma-Aldrich va
Toolgen, déu da nop don xin cdp bang sang
ché 4p dung cong nghé CRISPR cho sinh vat
nhan chuén truedc Vién Broad va CVC, va do
dé cé bon nhdm canh tranh d€ duoc bao vé
vé viéc sit dung CRISPR ¢ sinh vat nhan
chuan. Hién tai, Toolgen khong c6 bat ky
bang sang ché nén tang nao da duwoc cap.
Sigma Aldrich cé cac bang sang ché'bao gom
viéc stt dung CRISPR dé dan dén tich hop
DNA dwoc dwa vao o sinh vat nhan chuan.
Céc tuyén b6 mang tinh nén tang hon cta
Sigma-Aldrich va Toolgen vé viéc st dung
chung CRISPR-CAS9 ¢ sinh vat nhan chuan
van chwa duoc chdp thuédn va cac tranh chap
phap ly van dang tiép dién. Tranh chap nay
phan 16n chi giéi han ¢ viéc st dung
CRISPR-CAS9.

Nhu vay, ta thdy trudc vién canh kha
nang tng dung rong rai ciia cong nghé CSG,
van dé ban quyén trd 1én gay gat hon bao gio
hét. Do d6 mdi mot chuong trinh phat trién
cac ung dung CRISPR/CAS9 cho muc dich
thuong mai déu phai tinh dén khia canh ban
quyén va pham vi anh huéng cta né ¢ cac
dia ban ttng dung.

Theo thong 1é vé ban quyén trén thé' gisi
thi sang ché chi ¢6 hiéu luc ¢ dia ban n6 duoc
dang ky bao ho trong thoi han 20 nam. Trong
khi thuc hién cac nhiém vu nghién ctru c6 thé
ty do st dung, nhung mot khi dwa san pham
ra thwong mai thi van d€ ban quyén khong
thé vi pham. Day la van dé quan trong ma ¢
Viét Nam, can bo khoa hoc it quan tam. Bén
giai doan nay ching ta khong thé khong
quan tam vi ching ta ¢6 y d6 manh mé sw
dung cong nghé CSG dé phat trién cic san
pham cho tng dung.

7. Bai hoc kinh nghiém tit nghién cttu tao
giong ciy trong BDG giai doan 2000-2024
7.1. Bai hoc kinh nghiém

Giai doan 2000-2024, gidi khoa hoc da
tiép can cong nghé BDG kha ram rd. Cac vién
nghién cttu, cac treong dai hoc da thuc hién
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hang chuc dé€ tai nghién ctu tao gidong cay
trong BDG cac loai, véi chi phi hang tram ty
dong. Tuy vay tat ca cac dé tai déu da khong
dat dwoc muc tiéu cudi cung la tao ra giong
cay trong BDG phuc vu cho san xuét.
Nguyén nhan cta tinh trang nay la do:

Cac nhém dé tai déu dé xuat nhiém vu
mot cach ty phat, khong cé t6 chirc cua co
quan ndm gitt ngan sach la co quan nha
nuwdc, can bd khoa hoc khong luong trude
duoc tinh phtc tap cua van dé, chua luong
trudc duoc yéu cdu vé trinh do ky thuét,
trinh do t chiic va yéu cau vé kinh phi cling
nhu kha ndng dau tu va cic quy dinh cua
quy ché& quan ly tai chinh ctia hé thong
KHCN.

Xin nhéc lai 1a d€ tao ra giéng cay trong
BDG yéu cau chi phi rat 16n — trung binh 136
triéu USD/gidng, thoi gian trung binh 13 nam,
voi sy tham gia cua hang tram chuyén gia
nhiéu linh vuc khac nhau — nhitng yéu cau nay
déu vuot qua kha nang cta ching ta ca vé kinh
phi, thoi gian va trinh d6 cong nghé.

7.2. Tiép cdn cong nghé CSG tai Viét Nam

Tk 2017 dén nay, cac vién/truong ¢ Viét
Nam da thuwec hién mot loat dé tai CSG & lua,
ngo6, dau tuong va cac cay trong khac da
duwoc phé duyét thie hién: lta khang bac 14,
lta chiu médn, laa tang kich thuwdc hat, laa
tang mui thom, dau tuong thay do6i ham
leong duwong kho tiéu raffinose, khang bénh
phan tréng, thay doi tang oleic axit, ca chua
tang ham luwgng hoat chat GABA..... Khac véi
cac dé tai tao giong cay trong BDG, nhiéu dé
tai CSG da c6 két qua kha kha quan, cho
phép chting ta nghi rang cong nghé nay da
duoc tiép can va cac can bd khoa hoc Viét
Nam c6 thé tién t6i lam chu cong nghé va tao
ra san pham tng dung néu duoc td chirc va
duoc dau tu thoa dang.

Mat khac, cong nghé CSG duwgc coi la
cong nghé cua thoi dai, s€ c6 tng dung sau
rong trong nhiéu linh vuwe, noéng, 1lam, ngw
nghiép, chan nuoi, thay san, bao vé strc khoe,
bao vé mdi truong...Vi vay viéc tiép can va

lam chu cong nghé nay la rat can thiét, la chi
tiéu quan trong trong danh gia trinh do
KHCN quéc gia trong linh vuc cong nghé
sinh hoc.

Vay, d€ lam cha cong nghé nay chung ta
phai:

Chon doi twgng: Viét Nam la nuwdc xuat
khau néng nghiép, vi vay can chon doi tuong
khong anh hudng dén xuat khau. Vi néu la
do6i twong xudt khau thi chung ta khé cd thé
xuat sang cac nudc chua c6 quy ché st dung
san phdm CSG va cac nudc c6 dang ky cac
ban quyén lién quan dén CRISPR CAS9.
Khoang sau nam 2040, khi cac dang ky ban
quyén hét han va cic nudc chap nhan san
pham CSG rong rai hon, Itic d6 sé co cac diéu
chinh phtt hop véi tinh hinh quéc té. Nhung
c6 mot diéu ludn phai chu y la KHCN luén
phat trién, sé xuat hién cac sang ché méi lam
cho cong nghé CSG c6 hiéu qua hon, chinh
xac hon va tién lgi d€ ap dung hon. Vi vay
van dé ban quyén ludn can phai luu y. Tao ra
san pham CSG du kién sé ré hon so voi
GMO, tuy vay diéu nay con rat phu thudc
vao yéu cau cta hé thong quan ly trén thi
treong ma san pham CSG dwa ra, dung ti
khia canh ching minh sy an toan twong
duong véi san phdm truyén thong.

Chon tinh trang: Khi chon tinh trang dé
chinh stta, can phai luu y chon CSG khi cac
cong nghé truyén thong khac khong thé gitp
duoc. DBoi tugng CSG cling can phai ¢ gia tri
kinh t& cao, Vi CSG van la cong nghé dit do
va doi hoi chuyén mon cao so vdi cong nghé
truyén thong.

Chon mdt s6’don vi manh, da tiép cidn va co
két qua bwoc diu trong cong nghé CSG: Tap
trung dau tw cho nghién ctu d€ ra bang
dwgc san phdm cho tng dung theo quy ché
dac thu.

Nghién cieu ché df cia cdc bing sing ché’
dang ky tai Viét Nam va cdc thi truong xudt khiu
dé thudn lpi khi dwa cdc sin phim CSG vao itng
dung thwong mai va xudt khidu: Néu can, phai
thuong thao van dé€ ban quyén trude khi tao
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ra san phadm. Viéc nay, can cd su vao cudc
ctia co quan quan ly nha nudc, nhom can bd
khoa hoc khong thé lam duoc viéc nay.
Doanh nghiép trong linh virc néng nghiép co
1€ phan 16n chua du nang luc d€ thuong thao
ban quyén trong van dé phtc tap nay.

Nghién ciru hé thong quy ché quan ly sdn
phim cua cic nudc thi truong xudt khiu d€ diéu
chinh cac nghién cttu cho phtt hop.

Xdy dung khung phip 1y hé thong quan ly
nghién ciru khdo nghiém va thwong mai héa sin
phdm CSG, sao cho tin dung dwoc wu thé ciia
cong ngh¢ CSG dong thoi giam thiéu toi da riii
ro dé€ tan huong dwoc thanh qua KHCN cta
thé gidi nhu ching ta da lam dwoc véi cong
nghé BDG. Dong thoi tao uy tin véi d6i tac
quoc t&€ nhu mot qudc gia co6 san pham nong
nghiép xuat khau tin cay.

Viéc xay dung khung phap ly cho cong
nghé CSG la viéc 16n, méat thoi gian va can sw
tham gia ctia cac co quan chinh pht va cac b
nganh lién quan, nhue noéng nghiép, tai
nguyén moi truong, Khoa hoc cong nghe,
cong thuong, y t& va cac nha khoa hoc...Vi
vay, can duoc bat ddu cang sém cang tot va
phai xuat phat tit cdc nha lanh dao, cac nha
quan ly.

Chung ta da co tién dé tot la da c6 khung
phép ly quan ly cong nghé BDG, nay can xem
xét thay d6i, sao cho don gian thuén loi trong
viéc dua ra san phdm tir nghién ctu trong
nudc va chao dén san pham tir nwdc ngoai
vao tng dung ¢ Viéet Nam. Mat khac tao va
gitt dugc niém tin vé tinh an toan d6i voi
cong ching va thi treong xuat khau.

8. Két luan

Cong nghé CSG la cong nghé mdi, khac
phuc duoc nhiéu nhugc diém caa cong nghé
chuyén gen la don gian, dé thuc hién hon, do
d6 chi phi thap hon va cé kha nang rong lon
hon, cé thé dwoc cic can bd khoa hoc & Viét
Nam lam chu va phat trién cic san pham
thurong mai.

Dac biét, dang CSG-SDN1 khong co
ADN moéi, khong tao ra protein mdi, ¢ thé
bo qua cac budc danh gia rui ro phtic tap ctia
GMO c6 thé dugc chidp nhan rong rai trong
cong chung sé la dong lwc 16n cho nghién
cttu phat trién san pham.

Viét Nam can phai lvu y khi tiép can
cong nghé CSG ¢ hai géc do: Thi nhat la khi
san phdm CSG chua duoc chap nhan rong rai
trén thé gidi va khu vuc, viéc nghién ctru va
thuong mai héa san phdm CSG phai khong
lam anh huong dén thi truong xuat khau.
Giai doan nay nén tap trung vao cay khong
xudt khau. Th hai la quan tam dén cac quy
ché ban quyén thuong mai qudc t& dé cd cac
budc di phu hop trong viéc nghién cttu trién
khai va thwong mai hoa san pham CSG.

Kinh nghiém chua thanh c6ng trong tiép
can va lam chu cong nghé chuyén gen giai
doan 2000-2024 can duoc tinh dén dé thuc
hién thanh cong trong giai doan nay. Can cé
st cht dong vao cudc ctia co quan quan ly
KHCN dé€ hd tro cac dé tai CSG dam bao
thanh cong. Bong thoi, can sém xay dung
khung phap ly cho nghién cttu phat trién va
thudng mai hda san phdm CSG. Viéc nay co
thé mat nhiéu thoi gian. Cac cdp quan ly can
som vao cudc dé€ khong bo 16 co hoi.
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