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TOM TAT

Nghién ctru dugc thuc hién nham danh gia kha nang tc ché virus dich ta lon chau Phi (DTLCP)
ctia 9 don chat c6 ngudn gdc thao dugc gdm: glycyrrhizin, berberine, emodin, ellagic acid, methyl
gallate, caffeic acid, kaempferol, baicalein va naringenin. Thir nghiém kha nang gay doc té bao trén
dai thuc bao phé nang lon cho thay glycyrrhizin, berberine, ellagic acid, methyl gallate, kaempferol
va naringenin khong gay doc té bao, emodin, caffeic acid va baicalein gay doc té bao & néng d6 200
uM/ml. Két qua thir nghiém kha nang trc ché virus DTLCP ciia cac don chit cho thay berberine va
emodin thé hién kha ning trc ché virus DTLCP rd rét. Sau 48 gio i berberine (ndng d6 200 uM/ml)
v6i virus DTLCP, hiéu gia cia virus giam tir 10747 xudng 10>%; con voi emodin & nong do 150 uM/
ml thi hiéu gi4 virus giam tir 1074 xudng con 10647,

Tir khéa: Virus dich ta lon chau Phi, thao dugc, hoat chat, berberine, emodin.

Determination on the African swine fever virus (ASFV)
inhibitory potential of some herbal ingredients

Bui Tran Anh Dao, Nguyen Thi Lan, Bui Thi To Nga,

Hoang Minh Son, Nguyen Thi Thanh Ha, Vu Thi Thu Tra,

Tran Minh Hai, Nguyen Thi Giang, Le Van Truong,

Nguyen Thi Hoa, Hoang Thi Phuong, Vu Phuc Thanh Sang, Dang Huu Anh

SUMMARY

The study was carried out to evaluate the inhibitory ability of 9 herbal ingredients including:
glycyrrhizin, berberine, emodin, ellagic acid, methyl gallate, caffeic acid, kaempferol, baicalein
and naringenin to African swine fever virus (ASFV). The test for cytotoxicity on porcine alveolar
macrophages by these herbal ingredients showed that glycyrrhizin, berberine, ellagic acid,
methyl gallate, kaempferol and naringenin did not cause cytotoxic, emodin, caffeic acid and
baicalein caued cytotoxic at a concentration of 200 uM/ml. The results of testing the ability to
inhibit ASFV of the single substance showed that berberine and emodin showed a significant
ability to inhibit ASFV. After 48 hours of incubating 200 pM/ml of berberine with ASFV, the viral
titer decreased from 10747 to 10%8; and with emodin at a concentration of 150 uM/ml, the viral
titer decreased from 10747 to 10%4".

Keywords: African swine fever virus, herbal ingredients, berberine, emodin.

I. DAT VAN DE cho lon nudi va lgn riung, khong gy bénh cho

Bénh dich ta lon chau Phi (DTLCP) la mot nguoi va cac loai dong vat khac. Bénh lay lan
bénh truyén nhiém nguy hiém, virus gy bénh  nhanh va gay chét lon véi ty 1¢ 1én dén 100%
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(Nguyén B4 Hién va cs., 2020). DTLCP da xuét
hién & Viét Nam vao dau nam 2019. Sau do
bénh d3 bung phat & tit ca cac tinh thanh trén ca
nudc. Bénh DTLCP duoc quy dinh nam trong
danh muc bénh dong vat phai cong bd dich
(Théng tu sb 24/2019/TT-BNNPTNT). Niam
2021, mic du bénh khong dién ra véi quy mo
16n nhu cung ky nam 2019 va 2020, nhung van
xuat hién ¢ nhiéu tinh/thanh va tiép tuc gay thiét
hai nang né cho nganh chan nudi lon. Hién nay,
thé gi¢i van dang trong giai doan phat trién san
xudt vacxin phong bénh va ciing chua c6 thudce
diéu tri bénh nay. O nuéce ta d3 c6 mot sb cong
trinh nghién ctru vé bénh do virus DTLCP gay ra
trén lon. Tuy nhién, cac dé tai chi yéu lién quan
dén viéc chan doan, phan 1ap virus DTLCP hay
xac dinh déc tinh sinh hoc cua cac chung virus
DTLCP lyu hanh ciing nhu ddc diém dich t& hoc
ctia bénh. Nhitng dé tai lién quan t6i cac chét c6
kha ning e ché virus thi chua duge quan tam
¢6 chiéu sau. Nghién ctru nay nham khao sat va
tim huéng mg dung ctia cac hoat chat c6 ngudn
géc tlr tu nhién, cu thé 1a tir cac duoc liéu sin
c6 cua y hoc dan gian, ing dung vao cong tac
phong chéng bénh. Nhiing don chét (9 don chat)
dugc thir nghiém gom: glycyrrhizin, berberine,
emodin, ellagic acid, methyl gallate, caffeic
acid, kaempferol, baicalein va naringenin.
Nhirng don chét nay déu 1 nhitng don chat co
tiém nang uc ché mot hodc mot sb loai virus
khéc nhau nhung chua dugc nghién ctu trén
virus DTLCP.

Glycyrrhizin 1la mét saponin thudc nhém
Olean, ham lugng tr 10-14% trong duogc liéu
kho, chi ¢6 trong bo phan dudi mat dat, c6 vi rat
ngot. Hoat chit nay thuong dugc chiét xuét tir ré
cam thao va c6 kha nang khang lai virus viém gan
vit cling nhu rc ché su xam nhap vao té bao cua
virus cim A (Soufy et al., 2012; Wolkerstorfer et
al., 2009). Berberine la mdt hop chat thudc loai
ancaloid co trong mot so ciy thudc nhu hoang
lién gai, vang déng. Berberine ¢6 kha ning khang
virus cum (Wu et al., 2011) va Herper simplex
virus (Warowicka et al., 2020). Emodin la mét
anthraquinone co trong cac vi dugc liéu nhu dai
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hoang, ha thu 6 do, mudng trau,... Emodin c6
kha ning trc ché sy nhan 1én cia virus viém gan
B (Shuangsuo et al., 2006) va Herpes simplex
virus (Xiong et al., 2011). Ellagic acid 1a mot
polyphenol tu nhién, hoat chat chéng oxy hoa
nay dugc tim thdy trong nhiéu loai trai cdy va
rau, bao gém dau tay, lyu, nho, .... Ellagic acid da
timg duoc nghién ciru vé vai tro e ché sy xam
nhap té bao cua virus Ebola (Cui ez al., 2018) va
¢6 cong dung chéng lai sy hinh thanh protein vo
cua virus Dengue (Bupesh ef al., 2014). Methyl
gallate 1a mot hop chit phenolic, hoat chit nay 1a
methyl ester cuia gallic acid. Methyl gallate c6 thé
duogc phan 1ap tir dich chiét methanol phéan trén
mit dat cua cay lac tién. Hoat chét nay co dac
tinh chéng oxy hoa va c6 kha nang trc ché Herpes
simplex virus (Kane et al., 1988) va khang virus
cum (Tran et al., 2017). Caffeic acid 1a mdt
polyphenol, mét chat chdng oxy hoa c6 mit trong
rau, trai cdy, hat ca phé, ... Hoat chét nay c6 kha
nang trc ché sy nhén 1én cia Herpes simplex virus
(Ikeda et al., 2011). Kaempferol 1a mot flavonid
phéan bd rong rii trong nhiéu loai thuc vat nhu
don 1a do, dia lién, hoa ban, hoe,... Hoat chat
nay va nhirng glycoside cua chung c6 tac dung
khang lai cytomegalovirus & nguoi (Mitrocotsa
et al., 2000). Baicalein 1a mot flavonoid co thé
duogc chiét xuét tir hoang cam. Baicalein c6 kha
nang khang virus Dengue (Zandi ef al., 2012) va
virus cum (Xu et al., 2010). Naringenin la mot
flavanone glycoside, 1a thanh phan flavonoid chii
yéu trong budi chim. Naringenin c6 kha ning trc
ché Chikungunya virus (Ahmadi ef al., 2016) va
virus Dengue type 2 (Keivan et al., 2011).

I1. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Vat liéu

Hoa chat: Moi truong thu - nudi cdy té bao
dai thuc bao phé nang cua lon (PAM) va phan
1ap virus DTLCP: RPMI, huyét thanh bao thai bo
(FBS), hong cau 2%, PBS 1x (Phosphate Buffer
saline), khang nidm, khang sinh gentamicin,
nude cat hai lan, DMSO (Dimethyl sulfoxide).

Cac don chat glycyrrhizin, berberine,
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emodin, ellagic acid, methyl gallate, caffeic
acid, kaempferol, baicalein va naringenin &
dang tinh khiét, san xuat bdi hang Sigma.

Dung cu va mau vat: Dia nudi céy té bao 48
giéng; dng falcol 15ml, 50ml ciia hing Corning;
eppendorf 1,5ml; pipette va dau tip twong ng
1000ul, 200ul, 100ul, 10ul, 2ul, S5ml, 10ml; gia
dung; 6ng gilr té bao; phéu, 6ng dan, kéo, pank,
kep, dao, khay, chai thuy tinh di hap siy tiét
trung, ¢on 700, mang loc tiét trung 0,45um.

2.2. Noi dung nghién ciru

- Xé4c dinh sy 6n dinh cua chung virus
DTLCP st dung trong nghién ctru

- Xéc dinh kha ning gay doc té bao ciia cac
don chat c6 nguon goc thao dugc

- Xé4c dinh kha nang Grc ché virus DTLCP
cua cac don chat c6 ngudn goc thao dugc.

2.3. Phuong phap nghién ctru
2.3.1. Phdin wng realtime-PCR

Quy trinh tach chiét RNA/DNA duoc thuc
hién theo quy trinh cua kit chiét tach: TacoTM
DNA/RNA Extraction kit. Phan {rng realtime —
PCR st dung cap mdi xudi, moi nguoc, doan do
theo chiéu tir 5° dén 3° gom: Mdi xudi (GAT-
GATGATTACCTTYGCTTTGAA), mdi ngugc
(TCTCTTGCTCTRGATACRTTAATATGA)
va doan do (FAM-CCACGGGAGGAATAC-
CAACCCAGTG-TAMRA). Hon hgp Master
mix dugc st dung trong phan Ung thyc hién
theo kit Super Scrip [lI®platium One — Step
gRT — PCR System (Invitrogen). Chu trinh
nhiét chay cho phan tng gébm 1 vong (95 °C/2
phut), 45 vong gan mach, kéo dai (95°C/15 gidy
va 60°C/45 giay).

2.3.2. Pdnh gid kha néng gay doc té bao

Té bao PAM dugc thu hoach tr lon hodc
duogc phuc hdi sau mot thoi gian bao quan. Cac
mau té bao PAM s& dugc nudi trong dia 48 giéng
trong ti 4m 25°C b6 sung 5% CO,. Sau 3 ngay,
thém vao lugng 50 pl don chit voi nong d6 lan
luot 14 25 uM/ml, 50 uM/ml, 75pM/ml, 100puM/
ml, 150pM/ml va 200uM/ml, sau do quan sat

dudi kinh hién vi soi nguoc dé kiém tra s6 lugng
t€ bao PAM bi pha huy. T¢é bao PAM khi bi doc
c6 bicu hién v& mang té bao, khi soi 1én kinh
hién vi thay hinh anh vién t€ bao bi mo, vo.
2.3.3. Pdnh gid irc ché virus dich ti lon chiu
Phi

Virus DTLCP duoc u voi don chat theo timg
muc ndng d6 don chét khac nhau vai ty 18 1:1.
Thoi gian 0 1an lugt 1a 16 gio, 24 gid va 48 gio.
Sau d6 hdn hop sau khi u dugc giy nhiém 1én té
bao PAM. Theo ddi va danh gia kha niang trc ché
virus DTLCP dwa vao s6 luong cum ngung két
hoa hong (Rosetta Forming) dugc hinh thanh.

2.3.4. Xac dinh hi¢u gia HAD

Virus duoc pha lodng theo co sb 10. Mbi do
pha lodng virus gay nhiém cho 8 giéng té bao
cuia dia nudi cdy té bao 96 giéng dugc chuén bi
tru’oc d6 (mat do 2 x 10° té bao/ giéng). Hong
cau lon 1% duogc bo sung vao cac dia nudi ciy
té bao sau 24 gio gay nhlem, quan sat sy ¢ mat
cua virus DTLCP thong qua sy hinh thanh cum
ngung két hoa hong do sy hap phu hong cau ciia
té bao PAM di nhiém virus. Hiéu gia virus dugc
xac dinh qua gia tri HAD, (50% hap phy hong
ciu) sau 5-7 ngdy giy nhlem gia tri HAD, /ml
dugc tinh theo cong thuc Reed-Muench.

2.3.5. Xir ly 56 liéu

Céc sb liéu thu thap duogc tinh todn va xu 1y
bang phan mém Excel 2016.

I1I. KET QUA VA THAO LUAN

3.1. Két qua kiém tra sy 6n dinh ciia chiing
virus DTLCP

Pé kiém tra kha ning Gc ché virus
DTLCP cua hop chét, ching t6i can danh
thtrc chung virus DTLCP tu kho bdo quan,
ddng thoi ché tao té bao dé lam moi truong
thi nghiém. Virus DTLCP trong kho bao
quan sau thoi gian bao quan cé thé s& bi
thay d6i hiéu gi4, vi vy dé dam bao chung
virus ldy ra con nguyen dic diém sinh hoc,
chung toi phai tai kiém tra sy c6 mit cua
virus DTLCP nay. Két qua kiém tra ham
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lugng virus DTLCP trong huyén dich bao
quan dugc thé hién & bang 1.

Bang 1. Panh gia sw 6n dinh cta ching
virus dich ta Iloon chau Phi

Lan kiém tra Gia trj Ct
1 15,28
2 15,33
3 15,13

Trung binh 15,25

Két qua bang 1 cho thiy sau 3 lan kiém tra,
gia tri Ct cua virus DTLCP 6n dinh, dao dong tur
15,13 - 15,33, trung binh 1a 15,25. Theo Truong
Quang Lam va cs. (2020), chung virus cuong doc
DTLCP (mi s6 VNUA-ASFV-L01) gay chét lon
& thoi diém 7 - 9 ngay sau khi gdy nhiém, gia tri
Ct khi kiém tra virus huyét dat cao nhét vao thoi

diém 6 — 8 ngay dao dong tir 17,84 — 15,73. Nhu
vay, ching virus DTLCP dugc ching t6i st dung
trong nghién cuu co gia tri Ct trung binh 15,25
la chtng virus c6 doc luc on dinh. Gia tri Ct thé
hién lugng virus DTLCP trong huyén dich bao
quén 1 rat cao, di diéu kién dé thyc hién nhimg
thi nghiém ké tiép.

3.2. Két qua kiém tra kha niing giy doc té
bao ciia cac don chét c6 ngudn gbc thao dwge

Trué6c khi thtr kha nang tc ché virus DTLCP
cta cac don chat, chung toi can tim ra liéu giy
doc (phé vo) té bao nudi cdy. Dé dam bao luong
don chat thir nghiém du6i ngudng giy doc té
bao, tranh sai sot trong qua trinh so sanh giira
nhom déi chimg va nhom thi nghiém. Két qua
thir nghiém kha ning giy doc té bao PAM ciia
cac don chat dugc thé hién & bang 2.

Bang 2. Két qua thir doc trén té bao PAM clia cac don chét

Sw xuét hién bénh tich té bao

(]
£ o T =] ° c o
TRV o 5 B S < <
Nongdé = £ < & = 8 2 ? S 5
(HM/mlI) £ 2 o ) > L o © = <
> £ £ & 3 3 £ 8 < S
> g i S £ £ ] k- & B
o @ m 2 o N z @
25 - - - - - - - - - -
50 - - - - - - - - - -
75 - - - - - - - - -
100 - - - - - - - - - -
150 - - - - - - - - - -
200 - - + - - + - + - -

Ghi chii: +: Cé gdy déc té bao, -: Khéng gdy doc té bao

Két qua bang 2 cho thiy c6 6/9 chat khong
gy doc té bao & mirc ndng d6 200 uM/ml 1a
glycyrrhizin, berberine, ellagic acid, methyl
gallate, kaempferol va naringenin. Nhiing
chét gdy doc té bao & murc ndng d6 200 uM/ml
12 emodin, caffeic acid va baicalein. Két qua
nay dugc st dung lam co so xac dinh ngudng
ndng do6 cua don chét trong thir nghiém trc ché
virus DTLCP.
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3.3. Két qua kiém tra kha ning trc ché virus
DTLCP cia cac don chat c6 nguon goc thao
dugc

Két qua xac dinh kha ning tc ché virus
DTLCP cuia cac don chét sau thoi gian tic dung
duoc trinh bay ¢ bang 3. S5 lugng ngung két hoa
hdng duoc danh gia dinh tinh trén vi trudng, sd
luong Rosetta nay co su khac biét gitta cac nhom
thi nghiém véi thoi gian U virus khac nhau.
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Bang 3. Két qua kiém tra kha nang trc ché virus dich ta lon chau Phi cua cac don chéat

& = Theoi gian thir nghiém (gio

STT Pon chét i n:r:g%d(ﬁm ) - 9 . ghiém (gio) -
200 ++++ ++++ ++++
1 Glycyrrhizin 100 ++++ 44+ 4+
50 ++++ ++++ ++++

200 +++ +++ +

2 Berberine 100 ++++ +4+++ ++
50 ++++ ++++ +++

150 ++ ++ +

3 Emodin 100 +++ +++ ++
50 ++++ +H+ ++++
200 +++ +++ +++
4 Ellagic acid 100 +H++ +++ +++
50 ++++ ++++ ++++
200 ++++ +++ +++
5 Methyl gallate 100 ++++ +++ +++
50 ++++ ++++ ++++
150 ++++ ++++ +4+++
6 Caffeic acid 100 ++++ +4+++ e
50 ++++ ++++ ++++
200 ++++ ++++ ++++
7 Kaempferol 100 ++++ e+ .
50 ++++ ++++ +4+++
100 ++++ ++++ T
8 Baicalein 50 ++++ ++++ ++++
10 ++++ ++++ ++++
200 ++++ ++++ ++++
9 Naringenin 100 ++++ ++++ ++++
50 ++++ ++++ ++++

Ghi chii: +, ++, +++, ++++: 86 lwong Rosetta Forming tang dan trén vi truong

Virus DTLCP khi gay bénh tich té bao s& lam
té bao c6 kha nang hap phu hong cau va hinh thanh
Rosetta Forming (ngung két dang hoa hong). S6
luong ngung két cang nhiéu, thé hién luong virus
DTLCP nhiéu. Néu hop chét sau khi 0 lam tc
ché hodc tiéu diét virus DTLCP thi luong Rosetta
cia nhom thi nghiém s€ it hon lugng Rosetta
ctia nhom dbi chimg (chi ¢6 virus DTLCP gay
nhiém). Két qua bang 3 cho théy, trong cac don
chat dugc thir nghiém, sau thoi gian G 48 gio ¢6

nhém thi nghiém véi berberine va emodin thé
hién kha nang trc ché virus DTLCP manh. Luong
Rosetta Forming chi dat mtrc “+” tai thoi diém
48 gio u berberine (200 uM/ml) va emodin (150
uM/ml) véi virus DLTCP so voi lugng Rosetta
Forming “++++ tai thoi diém 16 gio  berberine
(100 uM/ml) va emodin (100 uM/ml) véi virus.
Nhitng don chét khac c6 kha ning trc ché virus
DTLCP khong 1o rang hoac khong c6 kha nang
tic ché virus DTLCP.
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3.4. Panh gia kha ning trc ché virus DTLCP

cia berberine va emodin qua chi so HAD_

Tir két qua danh gia dinh tinh kha ning tc

ché virus DTLCP cta cac don chit, chung toi
x4c dinh kha nang e ché virus DTLCP cia
berberine va emodin dya vao chi sb HAD.,,. Két
qua thé hién ¢ bang 4.

Bang 4. Két qua danh gia kha néng trc ché virus DTLCP cla berberine va emodin
théng qua chi so HAD,,

Hiéu gia HAD,, sau 24 gi&

Hiéu gia HAD,, sau 48 gi¢

Pon chat va néng do

ther nghigm HAD,, ﬁl‘zg';g‘ HAD,, ﬁl‘;g';";
Berberine 200 uM/mi 10718 0,34 10580 1,67
Emodin 150 pM/ml 10647 1 10647 1
Emodin 100 pM/ml 106:80 0,67 10647 1
Déi chirng dwong 10747 10747

Két qua bang 4 cho thdy sau 24 gio 0 voi
virus DTLCP, berberine 200 uM/ml lam hi¢u
gi4 ciia virus giam tir 10747 xubng 1073, emodin
150 pM/ml 1am hi¢u gia giam xudng con 10647,
emodin 100 pM/ml lam giam hiéu gia xudng con
10080, Sau 48 gio U véi virus DTLCP, berberine
200 uM/ml lam hiéu gid cia virus giam tu
10747 xudng 10%, emodin 150 uM/ml va 100
uM/ml 1am hiéu gid giam xudng con 10647,
Warowicka et al. (2020) di tong hop va cho biét

berberine c6 kha ning e ché sy nhan 1én cia
mot s6 virus nhu Herpes simplex virus, Human
cytomegalovirus, Human papillomavirus, va
Human immunodeficiency virus. Emodin ciing
ting duoc chimg minh 13 ¢6 kha ning e ché
su nhan lén cua Epstein-Barr virus (Wu ef al.,
2019) va virus cam A (Dai et al., 2017). Két qua
nghién ctru cua ching t6i 1an dau tién cong bd
kha ning trc ché virus DTLCP ciia berberine va
emodin.

Hinh 1. Kha ndng trc ché virus dich ta lon chau Phi cta berberine sau 48 gio
A: Berberine 50 uM/ml, B: Berberine 100 uM/ml, C: Berberine 200 uM/ml

Hinh 2. Kha ndng trc ché virus dich ta Ion chau Phi cia emodin sau 48 gio
A: Emodin 50 uM/ml, B: Emodin 100 uM/ml, C: Emodin 150 uM/ml
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Hinh 1 va hinh 2 thé hién kha ning wc ché
virus DTLCP cua berberine va emodin sau 48
gio. O muc nong d6 100 va 200 uM/ml véi
berberine, mirc ndng d6 100 va 150 pM/ml véi
emodin, s& lugng Rosetta Forming hinh thanh it
hon so v6i dbi chirmg mdt cach rd rang ching to
lwong virus DTLCP d3 bj trc ché dang ké.

IV. KET LUAN

Chung virus DTLCP sau thoi gian bao
quan van dat su On dinh, thé hién béng gia
tri Ct dao dong tir 15,13 dén 15,33. Té bao
PAM di dugc sir dung dé thir nghiém doc tinh
ctia mot s6 don chét, trong d6 emodin, caffeic
acid va baicalein giy doc té bao & nong do
200 pM/ml.

Nghién ciru da tim ra mot s6 chat trc ché virus
DTLCP & cac mic d6 khac nhau la berberine,
emodin, ellagic acid va methyl gallate. Tuy
nhién, dat mirc d6 tc ché manh thi c6 berberine
v6i ndng d6 200 pM/ml va emodin véi nong do
150 uM/ml sau 48 gio. Sau 48 gio u berberine
ndéng d6 200 pM/ml véi virus DTLCP, hiéu gia
HAD, cua virus giam tir 107 xudng 105 con
v6i emodin ¢ nong d¢ 150 pM/ml thi hiéu gia
HAD, cta virus giam tir 10" xudng con 1047,
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