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PANH GIA TAC PONG CUA CADMIUM (Cd)
LEN QUA TRINH PHAT TRIEN CUA PHOI CA NGUA VAN
- DANIO RERIO (HAMILTON, 1822)
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TOM TAT

Trong nghién cizu nay, phdi ca Nguwa van duwoc sir dung dé danh gia tic déng cua
cadmium I&n quéa trinh phat trién théng qua ti 1¢ song, chét cua phdi ¢ 4 giai doan: phoi
nang, phdi vi, phdn dot va hinh thanh hau, hong. Bong thoi dnh hwong cia cadmium qua
nhip tim va nhjp qud~y minh cua phéi ¢ cac néng do cadmium 0,1; 1; 5; 10; 20; 50 va
100ug/l dwege danh gid. Két qua cho thdy cac nong dé nady van chia phai 1a nong dg gay
chét phoi, phéi cé ti Ié song cao, cadmium lam tang nhip tim, dong thoi 1am giam nhip
quay minh.

Tirkhoa: ca Ngua van, cadmium, nhip tim, phdi, quiy minh.

ABSTRACT
Evaluating the effect of cadmium (cd) on embryonic development
of zebrafish - Danio rerio (Hamilton, 1822)

In this study, zebrafish embryos were used to evaluate the effects of cadmium on
zebrafish embryos at 4 developmental stages: blastula, gastrula, segmentation and
pharyngeal period using the ratio of live embryos to dead embryos. Moreover, heartbeat
and turning beat of embryos were also observed and estimated when they were exposed to
0; 0,1; 1; 5; 10; 20; 50; and 100pg/l cadmium. The result shows that these concentration
were not threshold of embryos, percentage of alive embryos was quite high, cadmium
caused heartbeat increase, and also turning beat decrease.

Keywords: Zebrafish, cadmium, heartbeat, embryos, body turning.

1. Giéi thigu

Cadmium (Cd) la mét trong sb céc
kim loai nguy hiém ddi voi co thé con
nguoi va thuy sinh vat. Viéc nghién cau
tac dong cua Cd Ién sy song sinh vt c6
thé st dung nhiéu mé hinh in vivo hoic

"ThS, Trwong Dai hoc Sw pham TPHCM

" CN, Trwong Dai hoc Sw pham TPHCM

™ CN, Trwong Pai hoc Nong Lam TPHCM

"™ ThsS, Vién Sinh hoc Nhiét d&i TPHCM
PGS TS, Trwong Pai hoc Khoa hoc Ty nhién
PHQG TPHCM

in vitro va mét trong nhitng md hinh phd
bién dé danh gia tac dong cua cadmium
d6 chinh 1a mé hinh c& Nguva van [7]. Ca
Ngua van - Danio rerio (Hamilton, 1822)
la loai c& nhiét ddi, thuoc ho cad Chép
(Cyprinidae), sbng & day véi chiéu dai ca
treong thanh trung binh [a tir 3 — 5cm. Ca
Ngua van c6 kha ning chiu dugc nhing
pham vi nhiét do rong. Ngudng nhiét do
t6i tuu cho ca Ngua van van chua dugc
xac dinh mot cach rd rang, tuy nhién,
285°C la nhiét d6 duy tri duoc
Westerfield (1995) dé nghi cho hau hét
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cac diém nudi cad Ngua van [5]. Phoi c&
dang phat trién hoac 4u tring nhin chung
la c6 tinh nhay cam cao nhat trong vong
doi ca. Vi vay, phdi ca hoic au tring c6
thé duoc sir dung 1am chi thi sinh hoc dé
xac dinh cac chi tiéu chat luwong nuéc [8].

Pé tai nay trinh bay cac két qua
nghién ctu vé sy anh huéng cua kim loai
cadmium 1én ti 1& séng, chét, nhip tim va
hoat dong quiy minh caa phdi ca Ngua
van & cac giai doan: phdi nang, phdi vi,
giai doan phan d6t va giai doan hinh
thanh hau hong.
2. Vit liéu va phwong phap nghién
ciru
2.1. Hoa chat

Dung dich Cd* dugc chuin bi &
cac noéng d6 0; 0,1; 1; 5; 10; 20; 50;
100ug/l. Nudc nudi ca va nuodi phdi dugc
dé bay hoi, khir sach clo trudc khi su
dung.
2.2. Vit ligu

Phodi ca ¢ giai doan phdi nang (sau
3 gio thu tinh — 3hpf), phoi vi (5hpf), giai
doan phan d6t (10 — 24hpf) va giai doan
hinh thanh hau hong (24 — 48hpf).
2.3. Phwong phap

Nghién ciu dugc thuc hién tai
Phong thi nghiém Giai phau — Sinh Ii
nguoi va dong vat, Khoa Sinh hoc,
Truong Pai hoc Su pham TPHCM. Ca
Ngua van bd me duoc nudi 6n dinh diéu
kién sdng theo chu ki sang — t6i 1a 14h —
10h tai phong thi nghiém.

Phirong phdp phéi cé va thu phdi
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Tao mot vach ngan giita bé phdi dé
tach riéng ca duc va ca céi theo ti I¢ 1: 2.
Tao chu Ki sang t6i cho ca. Thao vach
ngan dé ca phdi véi nhau. Sau 3 — 5 phit
cho phéi, toan bo phoi dugce thu sang coe
thity tinh 1000ml, va tién hanh phan loai
phdi. Nhimng phdi tét dugc thu nhan vao
cac dia petri thiy tinh sach c6 duong
kinh 35mm dé nuoi phoi.

Phuwong phap nuéi phoi

Phéi dugc nubi trong 300ml nudc
c6 cadmium & cac nong d6 0,1; 1; 5; 10;
20: 50; 100pg/l va déi chiing (Opg/l). Su
séng phdi ca ¢ cac giai doan dugc kiém
tra bang quan sat hinh théi dugi kinh hién
vi dao nguoc, ddng thoi quan sat nhip tim
& giai doan phan ddt va & giai doan hinh
thanh hau hong.

Phurong phdp xi | thong ké

Céac sb lieu duoc xu li thong ké
bang phan mém SigmaPlot 11.0 dé so
sanh sy khac biét ¢ tat ca cac chi tiéu
thuc hién trén cac nhom khao sat. S liéu
duoc trinh bay ¢ dang x = SD (P <
0,001).
3. Kétqua va thao luan
3.1. Anh hwéng cadmium Ién ti 1¢ séng
ciia phdi ca Ngera vin

Sau khi phan loai, dé tai thu duoc
da sb phoi tét 1a cac phdi co sy phat trién
binh thuong vé cau tric phdi bi: phdi cé
dang tron déu, trong sudt; mang phdi
nguyén ven; khéi nodn hoang dac déu, co
d6 trong ddng nhat ung véi ting giai
doan phén chia (hinh 1A).
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Hinh 1. Hinh thai phoi c& Ngwa van quan sdt duwéi kinh hién vi soi néi (x10)

(A) Phoi phét trién binh thuong
(B) Phoi ba thurong
(C) Phoi chet

Céc phdi phat trién bat thuong: mic
di van c6 sy di chuyén cua dong sinh
chét, tuy nhién c6 su bién dbi vé hinh thai
phdi (hinh 1B). Bi vai phdi chét, toan
b cau tric nhan bén trong bi bién dang
hoan toan, xuit hién mau den thAm hoic
mau tring duc, dong thoi dong té bao
chét ngirng di chuyén.

quanh 16p vo phéi (hinh 1C).

nghiém duogc trinh bay trong bang 1:

Hau hét, cac phdi chét theo hinh
thai déu xuat hién cac tua soi bam xung

Két qua ti 1é phan tram phoi sdng &
timg giai doan caa mdi noéong do thi

Bdng 1. Ti 1¢ % phdi song ciia méi giai doan, ¢ cac nong dg gay nhiém

Céc giai Ti 1& (%) phoi song & cac nong d6 Cd gay nhiém
doan cua BC 0,1 1 5 10 20 50 100 p B
phoi ol | pg/l | pgll | pgd | pg/l | opgl | gl
. 99,17 | 975 | 98,33 | 9583 | 975 95 96,67 95 96,77*
Phoi 0,14
+ + + + + + + + +
nang 2
2,04 274 | 258 | 204 | 2,74 | 447 258 | 3,16 0,73
95 94,91 | 93,25 | 93,86 | 95,75 | 96,53 | 97,46 | 94,78 0.64 95,19*
Phoi vi + + + + + + + + ’3 +
447 4,59 4,04 5,18 5,86 2,7 2,79 4,6 1,6
7712 | 7757 | 7359 | 69,68 | 67,18 67 69,93 | 71,35 71,68*
Y 0,90
Phan dot + + + + + + + + ; +
9,39 9,75 | 20,04 | 21,45 | 1597 | 236 9,12 52 11,56
N 85,79 | 86,02 | 88,84 | 8242 | 82,75 | 844 851 | 80,44 84,47*
Hau 0,91
hong + + + + + + + + 3 +
i 11,29 | 587 | 1384 | 10,14 | 9,153 | 1323 | 818 | 933 3,73

*Gid4 trj cd y nghia thong ké (p <0,001)
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Tir bang 1 cho thay p dao dong tir
0,142 + 0,913 la khong ¢6 y nghia vé mat
thong ké. Két qua nay chang to ti 1é séng
cua phdi ¢ cac nong do Cd gay nhiém
qua cic giai doan phat trién twong duong
nhau. Bong thoi, ti 16 séng cua phdi qua
cac giai doan 1a kh& cao (thap nhat 1
71,68% & giai doan phan dot). Piéu nay
la do c6 su hién dién cua I6p mang dém
dong vai trd nhu mot rao chan gitp ngan

Cd x&m nhap vao ph6i. Tuy nhién, Cd
van c6 thé anh huong dén cac ciu tric
bén trong caa phdi. Két qua nay ciing phl
hop véi nghién cau cua Carlyn va cs
(2007) [3], da khang dinh suc séng cua
phoi ca cao hon so voi giai doan ca au
trung do dugc mang dém bao vé. Nhu
vy, cadmium & cac néng do trén chwa
phai 1a ngudng gy chét cua phdi ca
Ngua van.
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Hinh 2. Biéu do ti 1é (%) phdi séng qua cdc giai doan phéat
trién ¢ cac nong dg Cd gay nhiém

Ti Ié phdi sdng trung binh ¢ giai
doan phan dbt (71,68%) nhin chung la
thip hon han so voi giai doan phdi nang
(96,77%), phdi Vi (95,19%) va giai doan
hinh thanh hau hong (84,47%). Cubi giai
doan phéi vi va bat dau sang giai doan
phan ddt c6 su biét hoa té bao va hinh
thanh nén mot s co quan. Luc nay, phoi
van dugc bao vé bai 16p vo phdi bén
ngoai. Vi thé, nguyén nhan dan dén ti Ié
séng ¢ giai doan phan ddt thap co thé do
cac roi loan trong qua trinh biét hoa té
bao. Khi trai qua giai doan phan dét va
dén giai doan hinh thanh hau hong, cac
co quan d4 dan hinh thanh kha day du va
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c6 sy 6n dinh vé ciu tric bén trong. Do
d6, & giai doan hinh thanh hau hong c4 ti
I&6 song cao hon so v&i giai doan phan
d6t. Bén canh d6, phdi khi dugc phoi
nhiém véi Cd s& san sinh ra protein stress
hsp70, 1& mot marker & diéu kién stress
cia dong vét. Hsp70 s& khoa co ché tu
chét (apoptosis) bang Apaf-1 (apoptosis
protease activating factor 1) vi thé s&
ngin chin cau tric apoptosome (phuc
hop Apaf-1/ cytochrome c/caspase-9).
Hsp70 dat mirc cao nhét & giai doan hinh
thanh hau hong (trudc khi thoat nang), va
do nhimg tac dong bénh Ii cua tress
(cadmium) s& kich hoat té bao san sinh
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nhiéu hsp70 gilp bao vé phdi voi céac
stress cua moéi truong nudi. Nghién cau
cua Krone va cs (1997) ciing da khing

dinh c6 sy xuit hién cua protein stress
hsp70 trong phdi c& Ngua van khi bi phoi
nhiém véi hoa chat [10].

3.2. Anh hwéng Cd 18n cdu trac bén trong ciia phoi ca Ngwa van

3.2.1. Anh hwong 18n hoat déng cua tim
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Hinh 3. Biéu do thé hién nhip tim phéi giai doan phén dot va
giai dogn hinh thanh hau hong

O ca hai giai doan khao sat, nhip
tim trung binh ciia phoi thay doi va bién
thién theo sy ting dan cua noéng do Cd.
Déi voi giai doan phan dt, nhip tim cia
phoi duoc gy nhiém Cd & cac nong do
10pg/l, 20pg/l, 50ug/l va 100upg/l tang
[én tr 12 + 24 nhip/phut so vaéi nhip tim
cua cac phoi ddi chung (171; 172; 178 va
182 nhip so v&i 158 nhip, p < 0,001
twong tng). Dong thoi, & giai doan hinh
thanh hau hong, nhip tim cua cac phdi
dugc gay nhiém & nong d6 Cd 100ug/l
dat gia tri cao nhét (216 nhip/phut), ting
I&n 31 nhip/phdt (p < 0,001) so Véi 16 dbi
chimg. Nhu vay, véi lugng tich tu Cd
cang lon sé lam nhip tim caa phoi cang
tang.

Cadmium tich ty trong co thé s&
theo mau dén toan bo co thé va gay ra
nhitng anh huong nhat dinh dén sy hoat
ddng cua cac hé co quan. Trong d6, co su
anh huong dén hoat dong cua tim va cang
anh huong cao khi phdi phét trién dén
cac giai doan vé& sau. CO thé nhan thay
nhip tim cua phéi ¢ giai doan hinh thanh
hau hong c6 sy tang 1én dong loat so véi
nhip tim cua cac phoi ¢ giai doan phéan
d6t. Nguyén nhan c6 thé la do: khi phéi &
giai doan phan dbt van con dugc bao vé
bai 16p vo phoéi bén ngoai nén lam giam
dang ké ap luc nuéc 1én phan ciu tric
phéi bén trong va cdc van dong cua co
thé con han ché. Dén giai doan hinh
thanh hau hong, mang bao phdi mong
dan, co thé hinh thanh nén cac co quan
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tho so, do do6 hoat dong cua co thé tang
lén lam ting hoat dong tuan hoan. Bén
canh d6, theo Hallare va cs (2005), nhip
tim 12 mot thdng s6 dang tin cay da duoc
st dung thanh coéng dé dinh luong stress
sinh If va stress vé sy phét trién trong
ph0| c& Ngua van [6]; nhip tim ca Ngua
van s& ngay cang ting cao cho dén khi
van tim ca hoan thién sau 50 ngay thu
tinh; day clng la mot trong nhiing
nguyén nhan giai thich nhip tim ca ¢ giai
doan hinh thanh hau hong ting cao hon
S0 Vi giai doan phéan dét.

0,87
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Nhip quiy minh (nhip/phat)

bC
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3.2.2. Anh huéng Cd 1én hoat déng qudy
minh

Theo biéu db hinh 4, phoi 16 dbi
chitng ¢ giai doan phan d6t c6 sé lan
quiy minh trung binh 1,57 lan/phat. Tuy
nhién, dudi anh huong cua cadmium, s6
lan quay minh caa ching giam xudng. Cu
thé, khi cac phdi dugc gay nhiém & ndng
d6 cang cao thi tan sb quiy minh cang
thap. S6 lan quiy minh & céc nong do
5ug/l, 10ug/l, 20ug/l, 50ug/l va 100ug/I
so voi 16 ddi chirng 1 c6 su khéc biét vé
mat théng ké (p <0,001).
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Hinh 4. Biéu do thé hién nhip quay minh cia phéi giai dogn
phdn d@ot va giai dogn hinh thanh hau hong

Dong thoi, khi bude vao giai doan hinh thanh hau hong, hoat dong quiy minh cua
phdi c& giam so vai giai doan phan d6t va nhip quay minh ciing giam theo sy ting nong
d6 Cd gay nhiém. Nhu vdy, Cd da gay anh huong 1én phdi, tir d6 tac dong dén hoat
dong cua hé co — xwong (hinh 5). Két qua 1a véi luong Cd tich liy cang cao s& lam

giam hoat dong quay minh.,
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5,

Hinh 5. Anh huéng cia Cd 18n cét séng ca con sau khi no

& C&c nong dg. (4) doi chimg; (B) 0,1pg/l; (C) 1ug/l; (D) 5ug/l
[x20], (E) 10pg/I; (F) 20pg/l; (G) 50ug/l; (H) 100pg/I [x10]

Phdi ca ¢ giai doan hinh thanh hau
hong ¢6 tan suat quiy minh thap hon so
V6i giai doan phan ddt, diéu nay cho thay
rang cot sbng cua c& bi anh huéng boi
cadmium. Khi ca bi phoi nhiém cadmium
s& bj x40 tron con duong chuyén hda
vitamin D3, gay réi loan sy hip thu va
chuyén héa Ca?*, rdi loan su bién dudng
va hap thy phosphocalci cua xuong.
Ddng thoi rut khong hap thu dugc calci
va phosphore nén calci mau sé bi giam,
do d6 calci tur xuong s€ dugc huy dong
dé 6n dinh ngudn calci méu bi thiéu hut,
s& gay lodng xwong, x6p xuong. Ngoai
ra, cadmium con lam gi&n no rdnh ng
Haversian va gia tang khoang héa xuong
[1, 2]. Két qua nay phu hop véi nghién
ctu cua Hallare va cs (2005) khi phoi
nhiém phéi voi cadmium, ca 4u tring sau
khi thoat nang c6 hién tuong bi phu ¢
dau, cong cot sdng, co thé hinh xoin dc,
duoi dang cong méc hoic bi tiéu bién,

khong boi, tu thé co thé bi bién dang [6].
Mat khéc, qua quan sat hinh thai nhan
thdy ¢ nong d6 Cd bi phoi nhidm cang
cao, co thé ca bj bién dang cang nhiéu,
kich thuéc co thé ngan (hinh 5E, F, G)
ddng thoi co su giam trong luong cua co
thé. Piéu nay 1a do cac phoi khi dugc xir
If véi cadmium s& khong biéu hién gene
even-skippedl la gene quan trong trong
viéc kéo dai dudi. Tiéu bién hoic bién di
duoi ciing duoc bao céo trong nhiém doc
chi [9]. Su giam hoat dong va giam kha
ning boi 16i cua au tring c6 thé 1am can
tré su phdi hop co —than kinh [4].
4.  Kétluan

Cac két qua thu dwoc chi ra ring
phdi ca Ngua van khi bi phoi nhidm moi
truong c6 cha cadmium van cho ti lé
séng cao (thap nhét 12 67 + 23,6% ¢ giai
doan phan d6t, cao nhat la 99,17 =
2,04%).
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Nhip tim cua phdi gia tang theo giai
doan phat trién, nhip tim caa phéi & giai
doan hinh thanh hau hong c6 sy ting cao
ddng loat so véi nhip tim cua cac phdi &
giai doan phan ddt; cu thé & 16 ddi chung
giai doan phan d6t va giai doan hinh
thanh hau hong c6 nhip tim twong tng la
158,73 va 185,57 nhip/phut. Bdng thoi,
nhip tim trung binh cta phéi thay d6i va
bién thién theo sy ting dan cua nong do
Cd. Phoi dugc gay nhidm & nong do
cadmium 100pg/l c6 nhip tim tang manh
S0 Vé6i 16 ddi chung ¢ ca hai giai doan
khao sat (182,54 va 158,73 nhip/phut;
215,66 va 185,57 nhip/phut).

Duéi anh huéng cua cadmium, s6
lan quiy minh cua phoi giam xudng. Cu
thé, khi cac phéi dugc gy nhidm ¢ nong
d6 cang cao thi tan s6 quay minh cang
thap. Bong thoi, khi budc vao giai doan
hinh thanh hau hong, hoat dong quay
minh cua phoi c& giam so véi giai doan
phan dbt (1,57 nhip/phat giam con 0,69
nhip/phit & giai doan phan dbt va 1,02

nhip/phut giam con 0,72 nhip/phut ¢ giai
doan hinh thanh hau hong).

Tom lai, trén thé gisi hién nay da
c6 nhiéu cong trinh nghién cau c6 lién
quan dén ddi twong ca Ngua van. Tuy
nhién van chua cé tac gia nao dé cap dén
nhitng anh huong cua kim loai cadmium
lén sy séng, dong thoi la nhitng bat
thudng vé nhip tim, hoat dong quiy minh
cua ca khi con ¢ giai doan phoi bao. Mat
khac, ¢ Viét Nam, viéc danh gia tac dong
cua kim loai nang cadmium chu yéu bang
cac phuong phap héa li, chua co6 sy danh
gia mét cach chinh xac 1én sy phat trién
cua cic dong vat thay sinh nhat 1a dong
vit c6 xuong song. Dic biét cho dén thoi
diém nay chwa c6 mot cong trinh nao
cdng bd vé anh huong cua cadmium 1én
su phaét trién phdi ca Ngwa van. Chinh vi
vay, nhiing két qua nghién ciru dat dugc
s& 1a tién dé co s cho cac nghién cuu sau
hon vé doc hoc kim loai ning trén md
hinh dong vat thay sinh sau nay.
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Phu luc bdng 6. Két qua phan tich si sai khac vé thé tich khi c6 thé du tri ¢ ld Pudc doi

V&i cac dé man khac nhau
Multiple Range Tests for THE TICH KHI by DO MAN

Method: 95.0 percent LSD

DO MAN Count LS Mean Homogeneous Groups
15 10 0.69 X
25 15 1.70667 X
30 10 0.89 X

(Ngay Toda soan nhan duoc bai: 25-6-2012; ngay phan bién danh gia: 17-7-2012;
ngay chép nhan dang: 30-10-2012)
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