'_’_@ we = TRUONG DAI HOC SU PHAM TP HO CHI MINH HO CHI MINH CITY UNIVERSITY OF EDUCATION
.SF.] TAP CHi KHOA HQC JOURNAL OF SCIENCE
ISSN:  KHOA HOC TU' NHIEN VA CONG NGHE NATURAL SCIENCES AND TECHNOLOGY

1859-3100 T4p 16, S6 6 (2019): 142-150 Vol. 16, No. 6 (2019): 142-150

Email: tapchikhoahoc@hcmue.edu.vn; Website: http://tckh.hcmue.edu.vn

ANH HUONG CUA ION PONG (Cu?)
LEN HINH THAI VA NHIP TIM CUA AU TRUNG CA NGU'A VAN -

DANIO RERIO HAMILTON, 1822 GIAI POAN 1-6 NGAY TUOI
Tran Thi Phwong Dung’, Trin La Giang
Khoa Sinh hoc — Truong Dai hoc S pham Thanh phé Hé Chi Minh

“Tac gia lién hé: Tran Thi Phuwong Dung — Email: tpdung2007 @gmail.com
Ngay nhén bai: 11-5-2019; ngay nhdn bai stra: 24-5-2019; ngay duyét dang: 13-6-2019

TOM TAT

Nghién citu duroc tién hanh nham danh gid tic déng cia ion dong (Cu®*) & cic nong do
Oug/L; 500 pg/L; 1000 pg/L; 2000 pg/L lén qua trinh phét trién tim c& Nguwa van (Danio rerio
Hamilton, 1822) giai doan du tring sau ne tir 1-6 ngay tusi. Két qua nghién ciru cho thay, nong do
Cu?* cang cao thi khong chi gdy di hinh ¢ tim ma con 1am danh hudng dén chire nang sinh [i ciia tim
nhue tang nhip tim cd du tring.

Tir khéa: ion ddng, nhidm doc kim loai ning, c4 4u tring, ca Ngua van.

1. Mé diu

Hién nay, cAc hop chét kim loai ning tac dong tGi moi trudng nudc va gay anh huong
truc tiép t6i cac dong vét sdng trong moéi truong nude. Kim loai ning hién dién va tich ty &
nhiéu néng d6 khac nhau va c6 tinh bén viing cao. M6t trong nhitng kim loai ning gdy 6
nhiém trong méi trudng nudce hién nay chinh 1a ion déng (Cu?*). O Viét Nam, cac nghién ctru
vé doc chat dang tién hanh tap trung vé kim loai ning trong méi trudng nudc nham thi
nghiém doc tinh ctia kim loai nang ddi voi su phat trién cia ca; tir 46 dua ra kién nghi dé danh
gia ndng do doc chit t6i da co thé chap nhan dugc cho dong vat & dudi nudc va cung cap dir
lidu cho viéc thiét 14p tiéu chuan chat lugng nudc hién nay (L& Huy B4, 2008). Ngoai viéc
quan tric 6 nhiém kim loai ning truc tiép bang cac phuong phép li hoa thi viéc sir dung cac
thiry sinh vat chi thi, cu thé 12 cd Ngua van (Danio rerio Hamilton, 1822), loai ca nudc
ngot duoc coi 1a md hinh dong vt c6 xuong sdng ndi bat trong cac nghién ctru vé di
truyén, sinh li v su phat trién bénh 1i, 12 mot mé hinh in vivo Ia kh& phé bién trong nghién
ctru khoa hoc va mang lai nhiéu ¥ nghia cho thyc tién. Nghién ciu niay co ban danh gia
dugc su gdy hai ciia ion dong (Cu?*) 1én sy phat trién hinh théi cua tim c& Ngua van giai
doan 4u tring (1-6 ngay tudi) qua céac kiéu di tat, ti I& di tat tim va chirc ning sinh 1i tim
thong qua nhip tim cua ca.
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2. Vatli¢éu va phuong phap
2.1. Vit liéu
Vit liéu str dung nghién ciru gom:

- Céc dung cu thay tinh duoc rira sach va hip, say khir tring trude khi st dung;

- Hg thdéng kinh hién vi ddo nguoc dwoc gin phin mém chup anh NIS Elements
Fpackage version 3.2;

- Dung dich ion déng (trong loai mudi NaCl, KCI, NazHPO4, KH,PO,, CaCl,, MgSOs,
NaHCO3) sau khi pha dugc dung trong chai Duran sach. Str dung Stock nay dé pha ra 4
néng d6 thi nghiém;

- Hé théng 4 may suc khi cho cac bé nuoi cé;

- Rong dung dé nudi ca duoc nudi suc khi 24/24 gio va loai bo rong chét hang ngay;

- Thirc dn nudi c4 bao gém thic an thwong pham dang vién nho. Ngoai ra, Bobo
(Moina sp.) cling dugc st dung 1am thirc an cho cé;

- Cé& Ngya van & giai doan au tring (1-6 ngay tudi) dugc nudi trong mdi truong Hank
& cac ndng do khac nhau.

2.2. Phwong phdp nghién ciru
B6 tri thi nghiém

- Phoi ca dugc nuoi trong moi truong Hank danh cho phoi. Méi truong c6 chura ion
ddng tuong Gmg c4c ndng do khao sat. Au triing c& Ngua van sau khi né duge chuyén vao
mdi trudng Hank danh cho ¢4 au triing ¢ chira ion dong tuong trng cic nong do khao sat.

- Ca Nguya van giai doan méi ng thanh c& 4u trang duoc nudi trong bé kinh 29cm x
18cm x18cm, dung tich 3 lit ¢6 chira ion Cu?*, twong ng cac nong do khac nhau trong moi
truomg chuan 1a moi trudng Hank nudi c4 nham han ché sy chénh léch nhiét do gitta moi
trudng nudc nudi va moi truong bén ngoai.

- B4 tri bé nudi ¢ noi c6 anh sang vira phai. Ca duoc nudi theo quang chu ki la
144io/10 gio. Do pH va nhiét do nuéc 2 lan/ngay. Thudng xuyén theo doi do 4m va nhiét
d6 phong nuoi.

- Bé nudi ¢ gan may suc khi dé cung cip luong oxy can thiét cho ca. Trén miéng bé
nudi c6 tim chin dé tranh cac dong vat khac roi vao hoic cé nhay ra ngoai do dic tinh boi 16i
nhanh va sy nhay cam cua ¢ v4i moi truong bén ngoai.

- Rong duoc cho vao bé dé 1am thirc an cho cé va tao méi truong nuoi.

Ba ngay sau khi ca thoat nang, cho ca dn dong vat phiéu sinh va au trling c6 trong rong.

- Thay nuéc cho ca 2 ngdy/lan (thay nudc mdi bé 1/3 thé tich nuéc trong bé).

- Tét ca 4u tring cA Ngua van sau khi nd dugc quan sat dudi kinh hién vi soi nbi dé
ghi nhan nhitng phét trién bat thudng vé hinh thai caa tim.

- Anh huong ciia ion dong 1én nhip tim dugc khao sat bang cach quay phim dudi kinh
hién vi soi ndi va tir d6 ghi nhan ti 1¢ bat thuong va nhip tim ca au triing tai cac nong do
khao sat. Mdi nong do, quan sat 20 c& au tring, thi nghiém duoc lap lai 3 lan.
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Gay nhiém ion dong ¢ cac nong dé khdo sat
- Chon 30 4u tring khée manh chuyén vao méi truong Hank theo cac nong do twong
tmg ciia Cu®*: 500; 1000, 2000 pg/L va dbi ching (0 pg/L). Theo ddi giai doan au tring
(1-6 ngay tudi), ghi nhan su thay doi ciia chiing qua tirng ngay nuoi.
Phuwrong phdp khdo sat vé di tdt ¢ tim trén du tring ca Nguwa van
- Quan sét cac di tat tim dudi kinh hién vi, ghi nhan céc dang di tat tim ¢ cac nong do
khao sat bang kinh hién vi soi ndi va kinh hién vi dao nguoc, dém ti 16 c4 4u triing bi di tat
S0 Vi tong sb ¢4 4u trling trong tirng 16 thi nghiém, thi nghiém duoc lap lai 3 lan.

Xa Ii 56 liéu

Tat ca s6 lidu cua dé tai duge xir 1i theo cac thuat toan xac suét théng ké bang phan
mém SPSS 22. Céc s6 liéu trung binh duoc trinh bay ¢ dang X + SE . Mtc y nghia dugc
sir dung dé kiém dinh sai khac co y nghia giita cac nghiém thic 12 0,05 (p - value < 0,05 thi
su sai khac ¢6 ¥ nghia thong k&) thdng qua phan tich phuong sai mot yéu to.

3. Két qua va ban luan
3.1. Anh hwéng ciia ion dong Ién nhip fim ¢ giai doan cd du tring (1-6 ngay tuéi)

Nhip tim 1a mot chi s6 dang tin cdy cua ti 16 trao doi chat ctia phat trién au trling ca.
Trong nghién ctu nay, chling t6i ¢4 ghi nhan su thay ddi nhip tim cua cé& 4u tring & cac
ndng d6 gay nhidm Cu?* khao sét dwgc trinh bay ¢ Bang 1.

Béng 1. Nhip tim ciia ¢é ¢ gia doan cd du trung (1-6 ngay tusi)
tai cdc nong do Cu?* khdo sat

Nad Nhip tim (Iin/phiit)
9ay 0 pg/L 500 pg/L 1000 pg/L 2000 pg/L
211,80 221,40 246,00 275,10
1 + + + +
3,772 3,397 6,217 3,570
292,2 288,6 319,8 332,6
2 + + + +
5,134 12,875 4,222b9 5,367
383,10 358,5 380,4 351,9
3 + + + +
6,747 b2 4,306 11,425° 7,076
333,6 279,00 292,20 304,2
4 + + + +
6,819 6,390 467007 7,272599
291,00 277,50 2574 227,10
5 + + + +
5,067 < 5,329°F 3,312008 5,174%¢
255,3 237,9 240,00 226,8
6 + + + +
6,132°P 4,136 3,286 2,368

a, b, ¢: thé hién su khdc biét theo hang o dg tin cdy 95%
o, B, v, o, &: the hién su khac biét theo cot ¢ do tin cqy 95%
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Két qua Bang 1 cho thiy:

Nhip tim c4 4u tring ting tuyén tinh theo ndng d6 tir ngay 1 dén ngay 3 ¢ tat ca cac
nghiém thirc nhiém Cu?* khao sat. Ngay thir 3, nhip tim 1in luot & nghiém thirc ddi chimg
la 383,1 + 6,747 lan/phut; ndng d6 500 pg/L 1a 358,5 + 4,306 lan/phat; nong d¢6 1000 pg/L
la 389,4 + 11,425 lan/phut; & ndng d6 2000 pg/L 351,9 + 7,076 lan/phut. Ngay thir 3 duoc
xem la ngay nhay cam cua 4u triing ca khi tiép xac vai Cu?*. Nguyén nhan dugc giai thich
la do khi ¢4 4u tring ra ngoai moi trudng trong giai doan dau khong con su bao boc cua 16p
mang nhu giai doan phoi nita nén ¢4 s& gap nhicu yéu t6 bat loi tir moi trudng va phai chi
dong tim ngudn thirc dn nén dan dén ting qua trinh trao doi chét kéo theo su ting nhip tim.

Khi nong do Cu?* tang lam cho nhip tim ca 4u tring ting tuyén tinh. Au tring dé
dugc tiép xtic voi kim loai ning Cu?*cd ti 18 nhip tim cao hon so véi nhom ddi ching. Két
qua duoc giai thich nhu sau: 1) kim loai ning gy ra sy cing thiang cho ca din dén sy gia
tang cuong do trao ddi chét va ting cudng hoat dong ctia tim ca. Do dé, sy gia ting trong ti
& trao d6i chat dan dén sy gia ting nhip tim c6 thé 1a mot phan ng thich nghi cua ca 4u
tring; 2) ca 4u trang tiép xtic voi Cu?* giy tang phan (mg cing thing trong co thé dan dén
tang nhip dap cua tim (Barton, 1997); 3) ngoai ra, mot trong nhitng co ché gay doc chi yéu
cua Cu?* 1a sy gian doan cac qué trinh ion hod, dién hinh 1a sy @c ché Na, K-ATPase
(protein mang khdng thé thiéu trong viéc van chuyén Na* va K* qua mang sinh chat dé
tham théu va khuéch tan qua mang) (Toxicology, 1996; Christian Skou & Mikael Esmann,
1992; Wood, 2001)

Qua trinh trc ché hoat tinh ciia chat trao doi Na* lam ting nong do Ca® ndi bao
lam ting cuong do co bop tim (Handy et. al, 2002; Lamb, 1990; Toxicology, 1996). Nong
d6 Cu?* tang 1én dan dén sy ting qua trinh apoptosis, twong g vdi sy suy giam hoat tinh
Na, K-ATPase va nong 6 Na* (Li J. et.al, 1998). Vi vay, anh huong ciia Cu®* nhu mot
chit trc ché hoat tinh Na, K-ATPase, s& dan dén sy ting nhip tim (Shu X. et.al., 2003).

Tir ngdy thir 4 dén ngdy thir 6 thi nhip tim ca 4u tring & 16 ddi chimg va nong do
500ug/L nhip tim ¢6 giam nhung giam nhe hon so v6i ndong d6 1000pg/L va 2000 pg/L.
Nguyén nhan la Cu?* vao co thé ca gay nén hoat dong ctia gen abcc5 tao ra nhirng phan tir
protein MRP5 van chuyén Cu?* ra ngoai hay van chuyén dén gan dé giai doc va bai tiét ra
ngoai co thé dé gilp viéc thich nghi, bao vé co thé ca tranh tac dong cua Cu?
(Sabri et.al., 2013).

3.1. Anh hwéng ciia Cu?* |én dj tit ciia tim & giai doan cd du triing 1-6 ngay tusi

Khong chi tac dong lén hoat dong ciia tim c4 au trling gay rdi loan nhip tim, Cu?* con
tac dong 18n hinh dang cua tim, 1am xuat hién di tat trong cdu trac cia tim. Trong qué trinh
khao sat tai mdi nong d6 gdy nhidm Cu?*, tai cAc nghiém thac nhidm Cu?* khao st xuat
hién di dang cua tim ca au tring. Bon kiéu di dang bat thudng trong cau trdc thm nhi va
tam that ciia tim ca au tring tai c4c nong do gay nhiém Cu?* & Hinh 1.
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CAu tric ciia tim c4 bi di tat
o
=
=
=
[}
<o
[an)
Tam thar va tam nhi phdt trién binh thuong, gom 2 buéng phat trién
¢6 kich thude twong dwong nhau. Khéng c¢é sw phil né ¢ mang bao tim (A,B)
7 - N, o
Tam that (V) ) ;:
Mang bao tim phul 18n, s phll Ciia ciia mang ngodi kéo dai dén thin ca. Tam that
g | va tam nhi khong cé dang uon cong thanh hinh chiz S ma phéat trién theo hudng kéo dai
l%) cdc co quan. Tam that di dang kéo dai va phinh ra & phia kénh nhi that, tiép dén 1 sir kéo
S | dai cia tam that (C, D).
«C
>
E K
Al es Tam nhi (A) 7
O
Tam that va tdm nhi khéng c6 khong uén cong ma hinh thanh gan nhw song song nhau,
tam thar va tdm nhi hinh thanh dang dng dai. Mang bao tim bj phti 1én tir vi tri duwdi mdt
cho dén hét tim (E, F).
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G

Tam that (V.

5’}

Tam that kéo dai phinh to va hudng ra phia ngoai mang bao tim tai vi tri kénh nhi that,
tam nhi kéo dai va phinh to (G, H).

.

e
Tam that (V)

N

Tam thar phinh to ¢6 hinh giong qua trimg, tam nhi kéo dai phinh to ¢ dau sau dé thu hep
dan vé phi sau(l, K).

Hinh 1. Mét s6 kiéu di tdt ciia cd du tring giai doan 1-6 ngay tusi (X40)

Két qua thuc nghiém khi khao sat ti 1é xuat hién cac di tat caa du tring ca Ngwa van
tai cac nghiém thirc nhim ion dong trong 6 ngay sau khi thoét nang cho thay tai nghiém
thirc d6i chimg khong c6 4u tring c& ndo xuat hién di tat. Tuy nhién, & cac ndng d6 Cu?*
gay nhiém au triing c& Ngua van bét dau xuat hién di tat & ndng d6 500 pg/L vai ti 18 ca di
tat 12 11,67% + 1,667; & ndong do 1000 pg/L ti 1é ca di tat chiém 8,33% + 4,410, & ndng do
2000 pg/L ti 1¢ di tat & ca cao nhit chiém 16,67% + 1,667; su khac biét ti I¢ dj tat giita cac
ndng d6 nhidm Cu?* so véi ddi ching déu c6 ¥ nghia thong ké (P<0,05).
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Bing 2. Ti |é (%) cd di tit & giai doan 1-6 ngay tuéi tai cdc nong do Cu?* khdo sdt

Ti 18 (%) s6 ca thé di tat cia Ngua van 6 cac nong dd Cu®* khao sat

L6 thi nghiém

0 po/L 500 pg/L 1000 pg/L 2000 pg/L
. 0 10 15 15
Lol (0/20con) (2/20con) (3/20con) (3/20con)
L5 2 0 10 10 20
(0/20con) (2/20con) (2/20con) (4/20con)
163 0 15 0 15
(0/20con) (3/20con) (0/20con) (3/20con)
0 11,67 8,33 16,67
Trung binh + + + +
0? 1,667° 4,410® 1,667°

a, b, c: thé hién su khdc biét theo hang ¢ do tin cdy 95%

Cé thé di tat & ca Ngua van xuat hién & ndng d6 500 pg/L va c6 xu hudng giam khi
khao sat & ndng do 1000 pg/L, tai ndng d6 2000 pg/L ti |é c4 di tat lai ting 18n va chiém ti
Ié cao nhat (dat 16,67 + 1,67%). Diéu ndy ching to khi giy nhidm Cu?* ciu tric tim cua c4
s& xuat hién di tat, i 1& ca dj tat thay doi ty thudc vao ndng do Cu?* gay nhidm va dat ti 16
cao nhit tai ndng do nhiéu Cu?* nhat (2000 pg/L).

Nguyén nhan:

Tai giai doan c4 au tring (1-6 ngay tudi) ctia ca Ngwa van, tim d& hinh thanh tam thét
va tdm nhi, dong thoi tim ciia ¢4 & giai doan ndy chiu sy chi phdi cta cac gen Nkx2.5 va
nkx2.7 di&n ra manh mé can thiét cho su phat trién va hoat dong cua tim. Ion Cu?* tac dong
lam han ché sy biéu hién & gen Nkx2.5 va nkx2.7 (Chen & Fishman, 1996;
Mohammadbakir, 2016; Tu et al., 2009).

Sy phat trién cta tim dugc kiém soat bai thoi gian cu thé dé biéu hién cua cac gen
dic biét. Cac protein do mot sé gen tao ra s& 1a nhan té kich thich sy hinh thanh va phét
trién cta tim, théng qua viéc diéu chinh cac protein dic trung ciia té bao tim. Dbi voi ca
Ngua van, chi gen nkx2.5 va nkx2.7 tao ra sy khac biét co tim (Chen et al., 1996) va tao
hinh tim (Tu et al., 2009). Mac du phién ma cua gen nkx2.7 sém hon gen nkx2.5, ca hai
déu c6 vai trd trong qua trinh hinh thanh tim. Gen nkx2.7 dong mot vai trd quan trong
trong viéc diéu hoa sy hinh thanh co tim théng qua viéc diéu chinh sy biéu hién cia cac
gen khéac nhu tbx5 va tbx20, c6 vai tr0 trong su phat trién ctia dng tim giai doan dau (Tu et
al., 2009), trong khi gen nkx2.5 dudng nhu c6 mot anh huong rd rét trong giai doan dau
cia phdi thai dé bat dau sy diéu chinh dinh hudng soi co tim va hinh dang caa tim
(Chen & Fishman, 1996; Tu et al., 2009; Mohammadbakir, 2016).
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4.  Kétluan

Trong nghién ciru ndy ghi nhian duoc tai cac noéng d6 ion Cu?* khao sét tir 500-
2000ug/L c6 bdn kiéu hinh di tat & tam nhi va tam that caa tim ca Ngua van giai doan au
tring. Ngoai ra, ion Cu?* con lam tang ti I¢ di tat trong qua trinh hinh thanh tim & giai doan
C& 4u trling tir 1-6 ngay tudi. Ngoai viéc lam tang ti I¢ di tat, ion Cu?* con la nhan tb khi
gay nhidm trong méi truong nude tac dong truc tiép lam thay d6i nhip tim & ca du triing.

% Tuyén bé vé quyén loi: CAc tac gid xac nhén hoan toan khéng c6 xung dét vé quyén loi.
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THE EFFECT OF COPPER ION ON THE HEART’S SHAPE AND RATE
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ABTRACTS

The research estimated influences of the copper (Cu®*) at concentrations of 0 pg/L;
500 pg/L; 1000 pg/L; 2000 pg/L up on heart’ development of Zebrafish during the period of 1-6
days post hatching. The result shows that the higher concentrations of Cu?* not only causes heart
deformities, but also affect heart’ funtion by increasing heart’ rate of larval fish.

Keywords: lon copper (Cu®*), poisoned by heavy metal, larval fish, Zebrafish.
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