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TOM TAT

Nghién citu diroc 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 1én cac hogt dong sinh i trong giai doan phéi ciia Ca
Ngua van (Danio rerio Hamilton, 1822). Kér qua nghién citu cho thdy, cdc nong dé Cu®* khdo sdt
da lam thay doi hoat dong sinh i qudy minh Ciia phéi cd, nhing khi nong dé dong cang cao lgi [am
tang nhip tim cd ¢ giai doan hau hong va thodt nang va lam tang thoi gian thodt nang ciia phéi cd.

Tir khéa: ion ddng (Cu®), nhidm doc kim loai ndng, ca du triing, phoi ca Ngua van.
ABTRACTS

Surveying the influences of the copper ion (Cu®*) on physiological activities
of Zebrafish embryos — Danio Rerio Hamilton, 1822

The research estimated influences of the copper ion (Cu®*) at concentrations of 0 pg/L; 500
pg/L; 1000 pg/L; 2000 pg/L on physiological activities of Zebrafish embryos during the
embryogenesis. The result shows that the higher concentrations of Cu?* not only changed the
swelling activity of fish embryos but also increased heart rate during pharyngeal, hatching stage
and increased embryogenesis duration .

Keywords: ion copper (Cu?*), poisoned by heavy metal , larval fish, Zebrafish” embryo.

1.  Mé diu

Hién nay, voi su phat trién manh mé cta nén cong nghiép d din dén su 6 nhiém
moi truong thuy sinh ngdy cang cao. Trong nhiing tac nhan anh hudng téi méi trudng
thiy sinh va gay anh hudng tryc tiép téi cac dong vat séng trong moi truong nay la cac
hop chat kim loai nang. Kim loai nang hién dién va tich tu & nhiéu ndng d6 khac nhau va
¢6 tinh bén viing cao [1]. M6t trong nhirng kim loai ning gy 6 nhiém trong méi truong
nude hién nay chinh 13 ion déng (Cu?*). O Viét Nam, cic nghién ciru vé doc chat dang
tién hanh tap trung vé kim loai ning trong mdi trudng nudc nham thir nghiém doc tinh
cta kim loai ning d6i voi sy phat trién cua ca; tir 46, dua ra kién nghi dé danh gia ndng
d6 doc chét toi da co thé chdp nhan duoc cho dong vat ¢ dudi nudc va cung cap dir lidu
cho viéc thiét 1ap tiéu chuan chat lugng nudc hién nay [1]. Ngoai Viéc quan tric 6 nhiém
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kim loai ning tryc tiép bang cac phuong phap li hoa, thi viéc sir dung cac thiy sinh vat
chi thi, cu thé 1a cd Ngua van (Danio rerio Hamilton, 1822), loai ca nudc ngot duoc coi
la md hinh dong vat co xuong séng ndi bat trong cac nghién ciru vé di truyén, sinh 1i va
su phat trién bénh 1i, 12 mot mé hinh in vivo kha phé bién trong nghién ciru khoa hoc va
mang lai nhiéu y nghia cho thyc tién [7], [12]. Nghién ctru ndy chi ra dugc, sy anh huong
caa ion dong (Cu?*) Ién céc hoat dong sinh Ii nhu hoat dong quiy minh, nhip dap cia tim
va hoat dong thoat nang ctia phdi ca Ngya van.
2. Vatli¢éu va phuong phap
2.1. Hoa chat
Mbi truong Hank danh cho phdi gom cac mudi CaCl,, HCI, KCI, KH,POq,
MgS04.7H20, NaCl, NazHPO4, NaHCO3 NaOH lam moi truong chinh dung cho qua trinh
nudi phdi (M. Westerfield, 2007). Dung dich Cu?* (tir CuSO4) dugc chuan bi & dé pha cac
ndng d6 Cu?* céc ndng d6 khac nhau: 0, 500, 1000, 2000 pg/l.
2.2. Vatliéu
Phdi ¢4 Ngua vin & giai doan phoi (giai doan phan d6t (10 - 24hpf - hours post
fertilization, gio sau thy tinh) va giai doan hinh thanh hau hong (24 - 48 hpf)) va giai doan
thoét nang (48 - 72 hpf) c6 stic song t6t, duoc sir dung cho qua trinh thi nghiém.
2.3. Phwong phap
Nghién ciru dugc thuc hién tai Phong Thi nghiém Giai phau - Sinh li ngudi va Pong vét-
Khoa Sinh hoc — Truong Pai hoc Su pham TPHCM. C4 Ngua van b me dwoc nudi 6n dinh
voi diéu kién song theo chu ki sang/téi 1 14 gio sang/10 gio tdi tai phong thi nghiém.
- Phwong phdp phéi cd va thu phoi
Tao vach ngin trong subt giita bé phdi, tha ca duc va cé cai riéng biét theo ti 1¢ 1:2,
tuong g va 6n dinh theo chu ki sang tdi, nhiét do 28 - 29°C, pH tir 7,0 - 7,5. Ca duoc dé
trong t6i 10 gio, sau d6 bat dén va thao vach ngin dé ca giao phdi, sau 3 - 5 phit cho phdi,
thu phdi chuyén vao cdc thay tinh, dém va chon lwa phoi tot, dua phoi vao bé ap.
- Phuwong phdp phoi nhiém phdi véi cac nong d¢ Cu?* khdo sét
Chon nhitng phéi tot chuyén vao méi trudng Hank phdi trong coc thity tinh vai thé
tich dung dich 200mL theo cac nong do tuong tng caa Cu?*: 500; 1000; 2000 pg/L; va dbi
ching (0 pg/L).
- Phwong phdp dém nhip tim va sé lan qudy minh
Dung may chup hinh (Canon) quay phim lai hoat dong cta cac phoi, cai dat trong 1
phat duéi kinh hién vi dao nguoc & vat kinh X10. Nhip tim va tan s quiy minh duoc dém
trong mot phit, moi néng do duoc thuc hién ngau nhién véi 20/30 phoi. Thi nghiém dugc
lap lai 3 lan.
- Phuong phdp danh gid qua trinh phdi no (thodt nang)
DPém sd phdi dd no trong tong sb phdi séng (20 phoi) & giai doan hiu hong
(pharyngeal) chuyén sang giai doan thoat nang (hatching), quan sat mot sb bién doi bat
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thuong cua phoi lam cho phdi khéng né dugc va xac dinh ti 1€ n¢ cua phdi. Thi nghiém
duoc ldp lai 3 lan.
- Phuwong phdp xir i thong ké

Céc sb liéu duoc xtr li thong ké bang phan mém SPSS dé so sanh su khac biét & tat
ca cac chi tiéu thuc hién trén cac nhom khao sat véi do tin cay 95%. S6 liéu dugc trinh bay
& dang x * SE (P <0,05).
3. Két qua va ban luan
3.1. Anh hwéng ciia ion dong Ién hoat djng qudy minh ciia phéi
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Hinh 1. Biéu do tan sé qudy minh ciia phéi giai doan phdan dot ¢ cdc nong dé khdo sat

Bt dau tir 10 gio dén 24hpf phdi budce vao giai doan phan d6t, & giai doan nay d4 bat
dau hinh thanh cac dot séng, chdi dudi nho 1én va kéo dai. Pay 1a giai doan c¢6 nhiéu bién
d6i vé hinh thai co thé, mdm mdng timg bd phén co thé bat dau dugc hinh thanh, luc nay
ciing 1a llc phoi bat dau hoat dong quiy minh [3]. Hoat dong quay minh cua phoi kéo dai tir
giai doan phan d6t dén giai doan hau hong biéu hién hoat dong ciia hé co gop phan 1am rach
I6p vo phdi 1am phdi thoat nang ra ngoai va chuyén sang giai doan ca au tring [3], [13].

Két qua nghién ctru hoat dong quiy minh giai doan hau hong cho thiy: Tai nghiém
thirc dbi chirng c¢6 tan s6 quiy minh cao hon nghiém thirc c¢6 ndng do ion dong 500, 1000,
2000 pg/L lan luot 14 3,283 nhip/phit; 3,417 nhip/phat; 2,950 nhip/phit v&i sy khac biét
c6 y nghia thong ké vai cac nhom khao sat (P<0,05). Céc 16 thi nghiém déu co tin sé quay
minh giam tuyén tinh theo thir ty cac ndong d6 nhiém ion ddng ting dan tir 0 pg/L dén 1000
Hg/L (P<0,05). Tuy nhién, tai nong d¢ gay nhiém ion dong cao nhat 2000 pug/L tin sb quiy
minh trung binh ciia phdi 1,23 + 0,247 nhip/phut cao hon néng d6 1000 pg/L tuy nhién sy
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khéc biét giira cac ndng do nay khdng cé ¥ nghia thong ké (P>0,05). Diéu ndy chimng t6 ion
ddng c6 tac dong dén hoat dong quay minh ctia ca Ngua van ¢ giai doan phdi, nguyén nhan
c6 thé 1a ion ddng xam nhép vao phdi gy nén mot sé bién dang & phdi nhu di tat phan
dudi va xuong sdng phodi ca Ngya van 1am phdi ca khong thé hoat dong dugc binh thudng
(Zhang, 2013).
3.2. Anh hwéng ciia ion dong Ién nhip fim ciia phéi

Hé tuan hoan xuit hién nhu mot trong nhitng co quan dau tién trong qua trinh phat
trién phoi thai ctia c4 Ngua van va phat trién hinh thai cho dén khi truong thanh. Cac mach
méau duoc hinh thanh clng voi sy phat trién ciia phdi va ¢6 vai trd quan trong trong qué
trinh hinh thanh va hoat dong cua tit ca cic co quan.

Al
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Mo ung dd Cul+khao satipg/L)

m H3au hong mThodt nang

Hinh 2. Biéu do nhip tim cua cd ¢ giai dogn hau hong
va giai doan thoadt nang tqi cdc néng do Cu?* khdo sat
Cubi giai doan hau hong c6 thé thiy 6 dong mach chu va dong mach dudi qua kinh
hién vi. Sau khi thoat nang, hé tuan hoan c4 tiép tuc hoan thién, mau luu thong khép co thé
dé cung cap oxy va chét dinh dudng dén cac co quan. Theo nghién ctru ciia Jezierska et al.,
(2002) V& anh huong cua kim loai ndy trén ca chép Cyprinus carpio, nhip tim 1a thdng sb
quan trong trong danh gia stress ¢ thuy sinh vt va la mot tham sé quan trong cho chirc
ning tim c6 lién quan dén doc tinh trén tim [2]. Do ca Ngua van 12 mot loai thudc ho ca
Chép nén thi nghiém khao sat nhip tim ctia phoi dé danh gia sy tac dong cua Cu®* 1én qué
trinh chuyén héa trong phéi ca Ngya van dugc tién hanh.
Phéi c4 sau khi dugc phoi nhiém boi Cu?*, Cu®* s& xam nhap vao trong té bao cua
phdi, tich liy giy anh hudng nhat dinh 1én hoat dong cia cac co quan, trong d6 c6 tim [5].
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Két qua dugc thé hién trén Hinh 2 cho thiy: Nhip tim & giai doan hau hong cua c4
Nguwa van (127,40 - 206,10 lan/phut) thip hon & giai doan thoat nang (191,50 - 259,40
nhip/phut). Trong hai giai doan hiu hong va thoat nang nhip tim ting tuyén tinh theo céc
ndng do Cu?* khao sat (P<0,05);

Nguyén nhan c6 thé dugc giai thich nhu sau:

Trong giai doan hiu hong co thé ca con dang phat trién va chua hoan thién cac co
quan, ké ca tim. Pén giai doan thoat nang cic bd phan cua ca trong d6 co hé tuan hoan da
dan dan hoan thién nén nhip tim ting 1&n. Tai giai doan thoat nang, viy nguc da hinh
thanh, 1uc ndy ca bt dau boi, sw van dong cua ca kéo theo nhu cau cung cap oxy va chat
dinh dudng ciing ting 1én, khi d6 tim phai hoat dong nhiéu dé dap tmg nhu ciu cia co thé.

Phdi tai giai doan hau hong van & trong 16p mang dém, 16p mang nay bao boc va bao
vé han ché sy tac dong cua ap luc nudc 18n cac hé co quan bén trong phoi. Do do, co
khong can hoat dong nhiéu dé chong lai 4p luc nudc tir bén ngoai tic dong vao. Tréi lai,
khi phdi thoat nang ra ngoai thanh ca u triing thi 4p lyc nude tic dong tryc tiép 18n ca au
tring, dan dén ting hoat dong tudn hoan ciing 12 Mot trong nhitng nguyén nhan lam ting
nhip tim tir giai doan hau hong sang giai doan thoat nang cua ca.

Dong 1a mot trong nhitng kim loai ning gay doc cho hé tuan hoan véi ndng do cao.
Trong phoi c6 I6p mang bao boc, su tic dong ciia Cu?* s& thap hon S0 VGi sy xdm nhap
tryc tiép vao co thé ca khi ca thoat nang. Trong giai doan ca thoat nang sy trao d6i chat
tang lén dé dap tmg sy thay doi moi truong tir trong phoi ra ngoai va phan mg voi cac chat
doc hai nhu Cu?*.

Nhip tim ciia phoi ca Ngwa van ¢ giai doan hau hong c6 sy ting tuyén tinh theo su
ting cac ndng d6 Cu®* khao sat lan luot 13 127,4 + 3,564 lan/phut, ndng d6 500 pg/L la
177,20 % 2,796 lan/phit, ndong d6 1000 pg/L 1a 206,1 + 4,187 lan/phut, ndng d6 2000 pg/L
la 204,30 + 4,759 lan/phut. Nhip tim ¢ nghiém thic ddi chimg 1 127,4 + 3,564 lan/phut so
vGi nong d6 500 pg/L 1a 177,20 + 2,796 lan/phut thap hon 49,8 lan/phut; Nhip tim & ndng
d6 500 pg/L so v6i ndong dd 1000 pg/L 13 206,1 + 4,187 lan/phut (P<0,05) thip hon 28,9
lan/phat (P<0,05). So sanh giita ndong d6 1000 pg/L va 2000 pg/L, nhip tim & ndéng do
2000 pg/L thap hon 1,8 1an/phut, tuy nhién sy khac biét khong co ¥ nghia vé mat thong ké
(P>0,05). Trong giai doan thoat nang, tai cac nong d6 Cu?* gay nhiém nhip tim ting tuyén
tinh theo sy gia ting cua nong do khao sat tang tir 35,3 - 67,9 lan/phit (P<0,05). Nhip tim
& nghiém thirc ddi chirng c6 sy khac biét vé mit théng ké so voi cac ndng do giy nhiém
khao sat (P<0,05).

C6 thé giai thich két qua nghién ciru nhu sau:

Mot trong nhitng co ché gay doc chu yéu cua Cu?* 1a sy gian doan cic qua trinh ion
hoa, dién hinh 1a su tc ché Na, K-ATPase (mdt protein mang khong thé thiéu trong viéc
van chuyén Na* va K* qua mang sinh chat dé thim thau va khuéch tan qua mang té bao
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[8], [11], [14]. Tang ndng d6 Na* trong té bao, trc ché hoat tinh cia chét trao d6i Na*/Ca?*
lam tang ndng d6 Ca®* ndi bao lam ting cudng do co bop tim [4], [6], [8].

Khi nong do Cu?* ting 1én dan dén sy ting apoptosis, tuong Gmg voi sy suy giam
hoat tinh Na, K-ATPase va nong d6 Na* (Li va Cs, 1998) [9]. Anh huong cia Cu?* nhu
mdt chét (rc ché hoat tinh Na, K-ATPase, s& din dén su tang nhip tim [10].

3.2. Anh hwéng ciia ion dong Ién qua trinh thoat nang ciia Phéi cd Ngwa vin
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Hinh 3. Ti Ié % phéi thodt nang tai cdc nong dé Cu?* khdo sdt theo thoi gian

Biéu d6 Hinh 3 cho thay trong giai doan thoat nang (48-72hpf) thi ti 1& thoat nang
trung binh ciia phdi cao nhit & 16 dbi chimg 12 66,67% va giam lan luot tai cac 16 co nong
d6 Cu?* 500 pg/L (51,67%); 1000 ug/L (41,67%); 2000 ug/L (13,33%). Tai 16 déi ching
thoi gian dé toan bo phéi thoat nang 14 72 - 96h, con & nong d6 Cu?* twong tng 500 pg/L
thi 12 120 - 144 hpf, con & nong d6 1000 pg/L va 2000 pg/L la sau 144 - 168 hpf. Nong do
Cu?* cang cao cang lam giam ti 1¢ thoat nang & phoi ca Ngya van va kéo dai thoi gian phoi
thoét nang.

Nguyén nhan c6 thé giai thich nhu sau:

Khi Cu?* khi tich liiy bén trong phdi gay anh huéng dén hé co va lam giam hoat dong
quay minh, tir d6 1am giam nhiing hoat dong tir bén trong phoi, két qua lam giam toc do va
ti I¢ thoat nang cua phoi.

Phoi ca Ngwa van khi bi phoi nhiém Cu?* gay ra di dang cc co quan va su biéu hién
sai léch cac gene co lién quan dén diéu hoa qua trinh phat trién. Mat khac, khi bi phoi
nhiém Cu?* ph6i c& Ngua van cong veo cot song, cong dudi, co thé ngan lai (Zhang, 2013).

T6m lai, Cu®* xam nhap vao trong phdi gy ra nhiing tac dong nhét dinh 1én sy phat
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trién phoi. Ion dong gdy anh huéng dén hé co nhu lam giam hoat dong quay minh cua
phoi, anh huong dén hé tudn hoan nhu 1am ting nhip tim dé ting cudng sy trao ddi chat va
anh huong dén qua trinh thoat nang cua phoi (1am phoi cham hay khong thoat nang c6 thé
gay chét phoi).

Hién nay, trén thé gioi, c6 nhiéu cong trinh nghién ctru vé su phat trién ciia cd Ngua
van va nhitng anh huong ciia doc chat 1én su phat trién cta ching. Tuy nhién, & Viét Nam,
chua c6 cong trinh ndo nghién ciru vé anh hudng cua ion dong 18n sy sdng va céc hoat
dong sinh li ciia phoi c4 Ngua van trong cac giai doan phat trién mot cach tong thé. Nghién
ctru ndy la mot trong nhirng nghién ctru co ban dé 1am tién dé cho nhung nghién ctu tiép
theo vé su tac dong cia kim loai ning trén thuy sinh vat trong giai doan méi truong thuy
sinh ngay cang 6 nhiém.

4.  Kétluan

Két qua nghién ciru cho thiy phoi ci4 Ngua van khi bi phoi nhiém ion dong & cac
ndng d6 khao sat lam thay doi cac chirc ning sinh Ii ciia phdi nhu nhip tim cia phdi ting
tuyén tinh theo thtr ty ting dan cac ndng do khao sat tai giai doan hau hong va giai doan
thoét nang; nhip quay minh ciia phoi tai giai doan hau hong giam tuyén tinh theo thir tu cac
ndng d6 khao sat; ti 1é thoat nang ctia phoi giam tuyén tinh theo thtr tw cic ndng do khao
sét, thap nhét tai nong d6 2000ug/L (dat 13,33 + 3,85%).

% Tuyén bé vé quyén loi: CAc tac gid xac nhén hoan toan khéng c6 xung dét vé quyén loi.
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