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TOM TAT: Asen (thach tin) 1a mot trong nhing nguyén t6 kim loai ning nguy hiém ddi voi con
ngudi va dong vat thuy sinh. Khi tich tu trong co thé, asen gdy tac hai nghiém trong dén nhidu hé
co quan nhu than kinh, tudn hoan, tiéu hoa sinh san va ca ung thu. Nghién ciru nay nham danh gia
tac dong cua asen (As) 1én qua trinh phat trién phoi ca Ngua van, Danio rerio, 6 cac giai doan phan
cit, phoi nang, phéi vi, phan dot, hinh thanh hau hong va n¢ (thoat nang). Phoi c4 ngua vin moi
thy tinh dugc gay nhiém As & 9 nong d6 (20, 50, 80, 110, 140, 170, 200, 230, 260 pg/L va 16 déi
ching (0 pg/L) trong moi trudng Hank’s phoi. Két qua cho thiy ty 1& séng giam theo sy ting dan
nong do As va cac giai doan cua phdi, tuy nhién, cac nong do As khao sat chua phai la ngudng gay
chét LCts, cua phoi ca ngua van. Tai cac ndng d6 khao sat, nhip tim ting theo thtr ty cac ndng do
khao sat, dat cao nhét tai nong d6 260 pg/L ¢ giai doan n¢ cua phoi (237,73+1,87 nhip/phut so voi
197,60+2,20 nhip/phut ¢ 16 d6i chimg, p < 0,05 ). Aslam giam tan s6 quay minh ciia mdi giai doan
theo chiéu ting dan ndng do, thap nhat & giai doan hau hong (2,53 nhip/phit so véi 5,50 nhip/phiit
& 16 d6i ching, p < 0,05); dong thoi, As lam chdm va lam giam ty 1& nd cua phéi (ty 1& nd con
77,78% & nong d 260 ug/L so voi 98,86% & 16 ddi chimg, sau 72 gio thy tinh, p < 0,05).

Tir khéa: Asen, ca ngura van, phdi ¢4 ngua van, nhip tim, nhip quiy minh.

MO PAU

Chat thai cua cac nganh cong nghiép, giao
thong vén tai, chan nuéi... trong nhitng nam
gan déy dang la nguyén nhan chinh lam cho moi
truong sdng ngay cang bi 6 nhiém bdi cac chat
doc hai, dac biét 1a cac kim loai nang (Lé Huy
B4, 2006). Asen 1a mét trong nhitng nguyén to
kim loai ning nguy hiém ddi véi con ngudi va
d6ng vat thuy sinh. Cac nghién ctru gan day cho
thdy, hang triéu cu dan ddng bing séng Hong
song trong khu vuc sir dung giéng nudc khoan
c6 ham lugng asen cao hon 10 pug/L dang co
nguy co bi nhiém doc asen man tinh. Hiu hét
cac miu nudc giéng khoan st dung cho dn udng
tai xd Chuyén Ngoai déu bi 6 nhidm asen
(98,7% mau trudc loc va 80,4% mau sau loc),
vuot mic cho phép 40 1an (Nguyén Manh Khai
va nnk., 2010; Nguyén Viét Hung, 2011). Asen
dugc hip thu vao co thé theo dudng hé hip, tiéu
hoa hodc qua da (Lé Huy B4, 2006). Khi tich tu
trong co thé, asen gay tac hai nghiém trong dén
nhiéu hé co quan nhu than kinh, tudn hoan, tiéu
hoa, sinh sn va ca ung thu, hay gip nhét 1a ung
thu da (Kapaj et al., 2006; Heck et al., 2009;

Moon et al., 2013; McCollum et al., 2014).

Hién nay, vé anh huong cta kim loai ning
nodi chung va asen ndi riéng 1én dong vat thuy
sinh dang dugc nhiéu nha khoa hoc trong va
ngoai nudc nghién ctiru (Li et al., 2009; Nguyén
Thi Thuong Huyén va nnk., 2012; Moon et al.,
2013; Tran Thj Phuong Dung va nnk., 2014;
McCollum et al., 2014). Trong d6, ca Ngua vin,
Danio rerio, dugc st dung lam dbi tuong thi
nghiém phd bién vi ching ¢6 nhiéu wu diém nhu
vong doi ngan; d& nudi; phoi 1n, trong sudt, phat
trién nhanh; kich thuéc phu hop cho viéc nudi
v&i s6 lugng 16m va b gen ¢ nhitng tuong dong
cao voOi con ngudi va mot sb dong vat co va
(Kimmel et al., 1995; Lamason et al., 2005;
Lawrence, 2007 Westerfield, 2007, Qualfe etal,
2012). Pic biét, diéu kién sdng cua ca ngua van
phi hop véi khi hau & Viét Nam nén d& b tri thi
nghiém va khong cin dén cac trang thiét bi phirc
tap. Bén canh do, ¢ Viét Nam, viéc danh gia tac
dong cua asen chii yéu bang cic phuong phap
hoa li, chua c6 sy danh gia mot cach chinh xac
1én sy phat trién cua cac dong vat thuy sinh, nhit
1a dong vét c6 xuong song.
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Nghién ciru nay nham danh gia tac dong cia
asen (As) 1€n qua trinh phat trién phoi ca ngwa
van, Danio rerio, O cac giai doan khac nhau,
gilp co cai nhin téng quat vé tinh hinh nhiém
kim loai & ngudn nudc dang sir dung, ddng thot
tao co so cho nhitng nghién ciru sau nay vé sy
anh huong cia doc to kim loai ning trong moi
truong thily sinh.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Ca ngua van bd me duoc nudi 6n dinh didu
kién song theo chu ki 14 gio sang-10 gio tbi
(Westerfield, 2007) tai phong thi nghiém Giai
phau, Sinh li nguoi va Pong vat, Khoa Sinh
hoc, Truong Pai hoc Su pham TPHCM. Ca nay
s& duoc dung dé phéi va thu phéi phuc vu cho
nghién ctu.

Moi truong Hanks gém: CaCl,, HCI, KCI,
KH,POs, MgS0,4.7H,0, NaCl, Na,HPO,,
NaHCO;, NaOH (Westerfield, 2007) duoc su
dung 1am méi truong chinh dé pha cac ndng do
As va dung cho qué trinh nu6i phdi cd Ngua
van. Dung dich As (tr As,O;, sigma) dugc
chudn bi & 09 ndng d6 khac nhau: 20, 50, 80,
110, 140, 170, 200, 230, 260 ug/L trong moi
truong Hank’s phoi va 16 d6i chimg (0 ug/L).

Ly do chon 9 ndng do thi nghiém theo Quy
chuan ky thuat Qudc gia vé chit lugng nudc
mit bao vé doi séng thiy sinh, gia tri asen gioi
han trong thiay vuc 1a 0,02 mg/L (B§ Tai
nguyén va Moi truong, 2015). Theo Nguyén
Manh Khai va nnk. (2010), Nguyén Viét Hung
(2011), khu vyc sir dung giéng nudc khoan cé
ham lugng asen cao hon 10 pg/L  giy nhiém
doc asen man tinh. Vi vdy, nghién ctru nay chon
nong do As khao sat dau 1a 20 pg/L (0,02 mg/L)
va 50 pg/L, cach nhau 30 ug/L, 7 ndng do tiép
theo ciing cach déu 30 pg/L.

Phwong phap phéi c4 va thu phi

Tao vach ngin trong sudt gitra bé phdi, tha
ca duc va ca cai riéng biét theo ty 1€ 1:2, twong
mg va on dinh theo chu ki sang tbi, nhiét do
28°C, pH duy tri tir 7,0-7,5 (Westerfield, 2007).
Ca dugc dé trong t6i 10 gio, sau do bat dén va
thio vach ngin dé ca phdi, sau 3-5 phit cho
phéi, thu phdi chuyén vao cbc thuy tinh, dém va
chon Iya phoi tét, dua phéi vao bé ép
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(Westerfield, 2007; Nguyén Thi Thuong Huyén
va nnk., 2012).

Phuong phip giy nhiém phéi véi cac ndng
do As khdo sat

Ching t6i chon nhitng phdi tot theo hinh
thai (c6 sy phat trién binh thudong vé céu trac
phdi bi; quan sat dudi kinh hién vi cho thdy cac
phoéi tét co dang tron déu, trong subt; mang phoi
nguyén ven; khéi nodn hoang dac déu, c6 do
trong dong nhat twong ung voi cic giai doan
phan chia khac nhau cua phoi (Westerfield,
2007; Kimmel et al., 1995) chuyén vao moi
truong Hank’s phdi trong coc thily tinh véi thé
tich dung dich 200 mL theo cic nong do tuong
ung cua As: 20, 50, 80, 110, 140, 170, 200, 230,
260 ug/L va d6i chimg (0 pg/L). Su sdng phoi
ca duoc kiém tra qua mdi giai doan phat trién
{ph6i nang (sau 3 gio thu tinh-hours post
fertilization-hpf), phéi vi (5 hpf), phan dét (10-
24 hpf), hau hong (24-48 hpf) va no (48-72
hpf)} bang quan sat hinh thai dudi kinh hién vi
ddo nguoc (Westerfield, 2007; Kimmel et al.,
1995). Mdi nong do c6 30 phoi/dia ap, va dugc
lap lai 3 lan. Panh gia ty 1¢ séng clia phoi qua
mdi giai doan phan chia.
Phuwong phip dém nhip tim va sé 1in quiy
minh

Dung may chup hinh (Canon) quay phim
hoat dong cuia cac phoi, cai dat trong 1 phit
dudi kinh hién vi dao nguoc ¢ vat kinh X20.
Nhip tim va tan s6 quiy minh duoc dém trong 1
phuat, moi néng do dugc thyc hién ngiu nhién
trén 10 phéi. Thi nghiém dugc lap lai 3 lan.
(Nguyén Thi Thuong Huyén va nnk., 2012).
Phwong phap danh gia ty 1€ né

DPém sb phoi nd trong tong sd phdi sdng &
giai doan hau hong, quan sat mot sb bién ddi bat
thuong cia phoi 1am cho phéi khong né duoc
va xac dinh ty 1& no. (Nguyén Thi Thuong
Huyén va nnk., 2012).
Phwong phap xir li thng ké

TAt ca s6 liéu cua dé tai duoc xir li theo céac
thuat toan xac suit thong ké trén may vi tinh
bang phin mém Minitab 16, SPSS 20. Cac s6
lidu trung binh dugc trinh bay & dang X + SE .
Mirc y nghia dugc st dung dé kiém dinh sai
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khac c¢6 y nghia gitra cac cong thic 1a 0,05. Xur
li sai khac v¢ ty 1¢ song cua phdi, nhip tim, nhip
quiy minh va ty 1& nd bang phuong phap phin
tich phuong sai mot nhan t6: ANOVA-One
Way.

Anh hwéng cia As 1én ty 1 song phéi

Két qua bang 1 cho thiy, ty 1& phoi séng ¢
cac 10 thi nghiém déu dat tr 72,78% tr¢ 1én.
Nhu vay, cac nong do A§ khao sat chua phai la
ngudng gy chét LCtso doi voi giai doan phdi ca

KET QUA VA THAO LUAN ngua van.
Bdng 1. Anh huong cta ndng d6 As 1én ty 18 séng ctia phoi ca ngua van qua cac giai doan phat trién
Giai doan
Nong do Phoi nang Phoi vi Phan d6t Hau hong Né
(ug/L)

100,00 + 96,67 + 95,00 + 95,00 + 93,89 +

0 0,00 ** 1,34 ap 1,62 1,627 1,79 7

100,00+ 93,33 + 88,89 + 88,89 + 88,89 +

20 0,00 * 1,86*F 2,347 2,34 7 2,34 %

100,00 + 92,78 &+ 87,78 £ 87,78 £ 87,78 £

50 0’00 a.a 1’93 a.p 2’44 ab.y 2’44 ab.y 2’44 abc.y

80 100,00 + 92,78 &+ 85,00 £ 85,00 £ 85,00 £

0,00 ** 1,93 P 2,66 2,66 2,66 "4

100,00 + 92,22 + 78,33 + 78,33 + 78,33 £

1 10 0,00 a.o 2’00 ab.ﬁ 3,07 bc.y 3’07 bC.Y 3,07 bcd.y

99,44 + 86,67 £ 78,33 + 76,67 + 76,67 £

140 0 55 ab.a 2 5 be.f 3 07 be.y 3 15 bed.y 3 15 bed.y

98,89 + 84,44 + 77,78 + 76,67 £ 76,11 £

170 0,78 2,70 °<P 3,10 %7 3,15 bed 3,18%7

99,44 + 84,44 + 77,78 + 76,11 £ 75,56 +

200 0,55 2,70 °eP 3,10 b7 3,18 3,20 <4

230 98,33 + 83,89 + 77,78 + 75,56 + 75,56 £

0’95 ab.a 2’74 be.p 3’10 be.y 3’20 cd.y 3’20 cd.y

260 95,56 + 82,22 + 72,78 + 72,78 + 72,78 £

1,54 "¢ 2,85 P 3,327 3,324 3,324

a, b, ¢, d: thé hién sy khac biét theo cot & do tin cay 95%; a, B, v: thé hién su khac biét theo hang & do tin cay

95%.

Trong cung giai doan, ty 1& sdng cua phdi c¢6
xu hudng giam theo su ting dan ctia ndng do As
khao sat. Giai doan phoi nang, ty 1¢ sdng & nong
do tir 20-110 pg/L van dat 100% nhu & 16 d6i
ching, bit dau tir ndng do 140-230 pg/L so voi
16 d6i chimg giam nhe tir 0,56-1,67% (p >
0,05); ty 1¢ song & nong do 260 pg/L so voi
nong do 0-110 pg/L giam 4,44% (p < 0,05).
Giai doan phoi vi: ty 1€ song cua phdi ¢ 16 601
chirng cao nhét (dat 96,67%), thip nhat & ndng
d6 260 pg/L (chi con 82,22%), ty 1& séng &
nong do 20-110 pg/L so v6i 16 ddi ching giam
ngau nhién (giao dong tir 3,34-4,45%) khong c6
su khac biét vé mit théng ké (p > 0,05); trong
khi ty 1& séng tir ndng do 140-260 pg/L so vai

16 dbi chung giam 10,00%-14,45% (p < 0,05).
O ba giai doan cubi (phan d6t, hinh thanh hau
hong va no), ty 1& sdng & noéng d6 20 pg/L va 50
ng/L so voi 16 dbi chirng giam tir 6,11-7,22% (p
> 0,05); trong khi ty 1& song tir ndng do 80-260
ng/L so véi 16 ddi ching giam tir 10,00%-
22,22% (p < 0,05).

Nhu vy, trong cac nong do khao sat, As da
anh huong dén ty 1¢ séng cta phoi, dat cao nhat
& 16 dbi chimg va thap nhit & nong do 260

ng/L, nhung van chua gy chét 50%. Nguyén
nhan c6 thé do: cac nong do As trong nghién
clru nay chua du cao dé gay chét trén 50% sb
lwong phdi, vi vay, néu muén gay chet trén 50%
luong phoi thi nghiém cin ting néng do As;
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phéi ca ngwa van c6 thoi gian phat trién nhanh
nén thoi gian phoi nhiém As chua du dé tac
dong o 1én sy sdng cua phoi; trong cac giai
doan nay phdi dugc bao vé boi 16p vo chorion
day, gitp bao vé cdu truc bén trong phoi dong
thoi 1am han ché sy xAm nhap va gy hai ciia As
(Kimmel et al., 1995; Creton, 2004); nong do
As gay nh1em xam nhap vao phoi chua du lon
dé gay ra réi loan cic qua trinh chuyén hoa va
quéa trinh hinh thanh co quan b phan, nén
khong giy chét phdi ca voi s luong 16m.
Nghién ctru cua Long et al. (2011) cho thdy,
trong cac giai doan phat trién cta phdi c4 ngua
van c6 sy hién dién cua gen abcc2-co vai tro
quan trong trong viéc chong lai sy xam nhap
ctia ion kim loai ning. Do d6, nong d As trong
nghién cru nay chwa anh huéng dén stic song
cta phoi.

Trong cung mot nong do, ty 1& séng cia
phoi giam dan qua cac giai doan. Diéu nay phu
hop v6i qua trinh phat trlen tu nhién cua phoi ca
ngua van. O tat ca cic nong do, ty 1¢ song tai
giai doan phdi nang déu giam ngiu nhién khong
c¢6 ¥ nghia vé mit théng ké (p > 0,05); giai doan
phoi vi, phan dét ty 18 phoi séng giam nhiéu va
c6 y nghia thong ké (p < 0,05); g1a1 doan phén
d6t-no, ty 1¢ séng giam khong co y nghia vé mat
thong ké (p > 0,05). Cu thé tai néng do 200
ng/L, ty 18 phoi séng tir giai doan phdi nang dén
giai doan phoi vi giam 15%, khac biét co y
nghia thong ké (p < 0,05). Nguyén nhén c6 the
do ¢ giai doan dau cua chu ki phan chia, s6
luong té bao it, chi cAn mot té bao ton thuong
hay phan chia bit thuong ciing lam chét phoi
(Kimmel et al., 1995).

Tur giai doan phdi vi dén giai doan phan dét,
ty 1¢ song cua phoi giam 6,66% khac biét co ¥
nghia vé mit thong ké (p < 0,05). Theo nghién
ctru cua Kimmel et al. (1995), ¢ cubi giai doan
phoi vi, bt ddu sang giai doan phan dbt co sy
biét hoa té bao va hinh thanh nén mot sé co
quan. Do do, giai doan nay dé xay ra nhiing
bién d6i ciu tric bén trong, dong thoi lic nay
As ciing da xam nhdp vao véi mot luong nhét
dinh nén ciing anh hudng dén sy phat trién cia
phoi.

Tir giai doan hinh thanh hau hong dén giai
doan no, ty 18 sdng cua phoi giam so véi giai
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doan phan d6t nhung sy giam nay 1a ngiu nhién
khéong c6 ¥ nghia vé mat théng ké (p > 0,05).
Nguyén nhan c6 thé do & giai doan nay cac co
quan dan hinh thanh kha day du va hoan thién,
6n dinh vé cdu tric bén trong phoi. Ngoai ra,
nhiét do t6i uu cho su sinh trudng cia ca ngua
van 1a 28,5°C (Kimmel et al., 1995), viéc quan
sat trén kinh hién vi dudi nhiét d6 cua dén co
thé da phan nao tac dong truc tiép 1én phoi lam
phoi chét.

Két qua phan tich trén cho thdy, cac nong
do As khdo sat chua anh huong nghiém trong
dén sy sdng & giai doan phoi. Pidu nay phu hop
voi nghién ciru cua Li et al. (2009), cho rang
phoi ca ngya van 4 hip tiép xtic voi cac ndng do
natri arsenite (0-10 mM) dén 120 hfp cho théy,
su song va sy phat trién giai doan sém cua phoi
khong bi anh hudng rd rét khi tiép xuc tiép xtc
v6i nong do dudi 0,5 mM.

Anh huéng ciia As 1én hoat dong sinh li cia
phoi
Anh hieong ciia As lén nhip tim

Trong qua trinh phat trién cia phoi, tim bt
d4u hinh thanh & cudi giai doan phan dét con
kho quan sat, dén giai doan hinh thanh hiu hong
va nd, sy hoat dong cua tim co thé quan sat 1o
dudi kinh hién vi (hinh 1).

Anh huéng cua As 1én hoat dong cua tim
thé hién rd & cac giai doan phan ddt, hinh thanh
hau hong va giai doan nd. Két qua cy thé duoc
thé hién ¢ bang 2.

Bang 2 cho thiy, ¢ ca 3 giai doan khao sat,
nhip tim cta phoi thay d6i va bién thién theo su
tang dan cua ndng do As va ciing ting dan qua
cac giai doan khao sat. O giai doan phan dot:
nhip tim ¢ ndng d6 20 pg/L so vai 16 ddi ching
tang ngau nhién khong c6 sy khac biét vé mat
thong ké (p > 0,05); con & ndng d6 50-260 pg/L
so 16 d6i ching ting l1én tr 16,57-45,8
nhip/phit, c6 ¥ nghia thong ké (p < 0,05). O giai
doan hinh thanh hau hong va nd: nhip tim & cac
noéng d6 20 pg/L, 50 pg/L so voi 16 dbi ching
tang ngau nhién khong ¢ y nghia c6 y nghia vé
mit thong ké (p > 0,05). Con nhip tim tr ndng
d6 80-260 pg/L so véi 16 ddi ching ting 1én tir
8,24-20,7 nhip/phit (¢ giai doan hau hong) va
tor 11,83-40,1 nhip/phut (¢ giai doan nd c6 y
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nghia théng ké (p < 0,05).

Nhu vy, As da anh huong dén hoat dong
cla tim va gdy ra su roi loan nhip tim. Trong
pham vi cac nong d¢ As khao sat va thoi gian

phoi nhidm ngén cia giai doan phéi, nong do
cang 16n s€ lam nhip tim cua phdi cang tang.
Nhip tim cao nhit & ndng d6 260 pg/L va thip
nhét & 16 d6i ching.

Bdng 2. Anh hudng cua As 1én nhip tim (nhip/phut) cta phéi & cac giai doan

Hau hong

No

Giai doan
Nong do Phan dot
(ng/L)

0 86,70+1,55*F
20 94,47+1,18>#
50 103,27+1,39%P
80 113,801,98%°
110 121,57+1,50%*
140 126,37+1,56%F
170 129,73+1,62°
200 130,17+1,85%°
230 131,20+2,10%°
260 132,5341,83°F

174,83+1,49%
177,87+1,60™7
179,57+1,84%
183,071,754
187,07+2,25%%7
189,67+1,74%H
191,13£1,74
193,301,75
194,37+1,31°%
195.53+1,71%

197,60+2,20™
200,7342,01%°
203,3+1,62%°
209,43+2,30*°
212,4041,74°
214,201,379
217,03£1,37%49
223,07+2,06%°
229,93+2,89°%
237,73+1,87%

a, b, c,d, e, f: thé hién su khac biét theo cot & do tin cay 95%; B, v, 0: thé hién su khac biét theo hang ¢ do tin

cay 95%.

Khi xét trong cing moét nong do, nhip tim
tang theo su gia tang cua cic giai doan phat
trién: nhip tim & giai doan phan d6t 1a thap nhat,
ké dén 1a giai doan hau hong va & giai doan ng
¢6 nhip tim cao nhét (p < 0 ,001). Nguyén nhan
c6 thé 1a do & giai doan phan dét, tim méi dugc
hinh thanh nén nhip tim con cham; phéi ¢ giai
doan phan ddt va hau hong duoc bao vé boi 16p
mang dém bén ngoai nén giam dang ké 4p luc
nude 1én phan cau trac phdi bén trong, do do, co
khong can hoat dong nhiéu dé chdng lai ap luc
nudc tir bén ngoai. Pén giai doan hinh thanh
hau hong, mang bao phdi mong dan, co thé hinh
thanh nén cac co quan tho so. Do d6, hoat dong
cia co thé ting lén nhung hoat dong chwa
nhidu, cac co quan van dong it, kich thudc co
thé nhé nén lugng oxi cung cip cho hoat dong
co thé khong doi hoi nhiéu, 1am ting hoat dong
tuan hoan. Giai doan nd khong con mang dém
bao vé&, ca bit ddu hoan thién viy nguc, kha
ning vin dong ting, lam ting hoat dong tuin
hoan (Kimmel et al., 1995; Westerfield, 2007).

Ngoai ra, ¢ thé bi stress bdi tac nhan As, nhip
tim ciing tang 1én. Nhip tim 1 mot théng sd
dang tin cdy dd dugc s dung thanh cong dé
dinh luong stress sinh 1i va stress vé sy phat
trlen trong phoi ca ngua van; nhip tim ca ngua
van s& cang ngiy cang ting cao cho dén khi van
tim cd hoan thi¢n sau 50 ngady thy tinh; day
cling 1a mét trong nhitng nguyén nhan giai thich
nhip tim cang ngay cang tang cao qua cac giai
doan & phéi ca ngya van (Hallare et al., 2005).

Nhu viy, trong pham vi cic ndng do As
khdo sat, phdi c4 ngua van khi phoi nhiém trong
mdi trudng c6 ton tai kim loai As di anh huéng
nhit dinh dén hoat dong cia tim, cu thé lam
tang nhip tim, va anh hudng cang cao khi phoi
phét trién dén cac giai doan vé sau.

Anh hieong ciia As lén hoat déng qudy minh

Su quay minh cua cd ngua van dién ra & giai
doan phén do6t va hau hong. Anh huong cia As
1én hoat dong quay minh dugc thé hién & bang
3.
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Bdng 3. Anh hudng ctia As 1én nhip quiy minh (nhip/phit) ctia phdi & cac giai doan

Giai doan
Nong d6 Phan dbt Hau hong
(ng/L)
0 7,93+0,26*" 5,50+0,21*°
20 7,93+0,26"" 4,80+0,28"°
50 6,50+£0,29*# 4 440,290
80 6,00+£0,27°4# 4,00+0,33%49
110 5,70+0,31°* 3,73+0,31%%°
140 5,53+0,35°" 3,43+0,24°°
170 5,20+0,24%P 3,2340,32°4°
200 4,77+0,28%"P 3,00+0,29%°
230 4,33+0,28°" 2,73+0,24%°
260 3,57+0,36™ 2,53+0,21%°

a, b, ¢, d, e, f: thé hién sy khac biét nhau theo cot & do tin cay 95%; B, o: thé hién su khéc biét nhau theo hang

& do tin cay 95%.

Bang 3 cho thdy, ¢ ca 2 giai doan khao sat,
s6 1an quiy minh cua phéi thay dbi theo chiéu
hudng giam dan theo sy ting dan cua ndng do
As. O giai doan phan dét, sy giam sé lan quiy
minh theo sy ting din nong do khong co su
khéc biét vé mat thong ké giita hai nong do ké
can nhau (p > 0,05). S lan qu?iy minh ¢ nong
d6 20 pg/L so voi 16 dé6i ching giam ngau nhién
khong c6 y nghia Ve mit thong ké (p > 0,05); s6
1an quiy minh tir ndng do 50-260 pg/L so vai 16
dbi chirng giam giao dong tir 1,43-4,36 1an c6 ¥
nghia théng ké (p < 0,05). 6 giai doan hau
hong, s6 lan quiy minh giam so véi giai doan
phan dét. Twong tu nhu & giai doan phan ddt, s6
lan qu?ly minh giam xudng khi duoc phoi nhiém
v6i nong do As cang cao va su glam ndy khong
c6 sy khac biét ve mat thong ké gitra hai nong
do ké can nhau (p > 0,05). S6 lan quay minh &
ndng do 20 pg/L va 50 pg/L so voi 1o dbi ching
giam ngau nhién khong c6 y nghia vé mit théng
ké (p > 0,05); tir nong d9 80-260 pg/L so voi 16
dbi ching giam tir 1,5-2,97 nhip, co y nghia
thdng ké (p < 0,05).

Khi xét theo cac giai doan khac nhau trong
cung mot néng do khao sat, két qua thong ké
cho thdy, s lan quiy minh giam theo sy phat
trién ctia phdi co6 y nghia thong ké cao (p <
0,01). Nhu vay, As dé anh huong den hoat dong
cua phdi va lam giam so lin qudy minh khi
nong d6 ngay cang ting, giai doan hau hong
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giam so voi giai doan phan d6t. Didu nay c6 thé
duogc giai thich nhu sau: tir giai doan phan dbt
phoi da c6 thé quiy minh hoat dong, sang giai
doan hau hong kich thudc phoi 16n nén lic nay
phoi van dong khé hon, khi phat trién dén mot
kich thude ma 16p vo phdi khong thé gian ra thi
phoi khong thé cir dong va lic nay dén giai
doan n6, phoi thoat ra ngoai. 0 giai doan hau
hong mang phoi mong dan nén As d& dang xam
nhdp vao nhiéu hon (Kimmel et al., 1995;
Westerfield, 2007).

Nhu vay, As da gdy anh hudng 1én phoi tur
do tac dong dén hoat dong cua hé co. Két qua
dan dén ndng do As tich liiy cang cao cang lam
giam hoat doéng quay minh.

Anh hueong ciia As lén hoat ddng no ciia phéi

Cudi giai doan hau hong va du giai doan
nd, phoi ca bit ddu co sy pha vo 16p vo phoi
bén ngoai dé thoat ra ngoai méi trudng nudc.
Lic nay ching khong con dugc bao vé bdi 16p
phoi. Qua trinh no khong dién ra ciing mot luc
ma theo nhitng thoi diém khac nhau. Két qua
thé hién & bang 4.

Bang 4 cho thdy, ty 1& nd trung binh cua
phoi & 16 d6i chimg va cac 16 thi nghiém c6 sy
thay d6i dang ké. Ty 1& né cua phoi ting dan
theo thoi gian, diéu ndy hoan toan phu hop véi
chu ki phat trién ty nhién ctia phoi ca (phdi nd
trong khoang thoi gian 48-72 hpf) (Westerfield,
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2007). Tuy nhién, anh hudng cia As lam giam
ty 1& no cua phoi trong cung mot thoi diém, khi
phoi dugce gay nhiém véi nong do cang cao, ty
1€ né cua chung cang giam xudng. Tai thoi diém
48 hpf: ty 1€ né & ndng do 20-140 pg/L so voi
16 dbi chimg giam ngiu nhién khong c6 su khac
biét vé mat thong ké (p > 0,05); con ty 1& no tir
ndng d6 170-260 pg/L so véi 16 ddi ching giam
tir 13,52%-17,97%, ¢6 y nghia thong ké (p <
0,05). Tai thoi diém 56 hpf: ty 1& no tur nong do
20-200 pg/L so véi 16 dbi chimg giam ngau
nhién khong co su khac biét vé mat thong ké (p
> 0,05); con ty 18 nd & ndng d6 230, 260 pg/L

so v6i 16 d6i ching giam 17,05%-24,84% ¢ ¥
nghia vé mat théng ké (p < 0,05). Tai thoi diém
64 hpf: ty 16 nd & nong do 20, 50 pg/L so véi 16
dbi ching giam ngau nhién khong cé su khac
biét vé mat thdng ké (p > 0,05); con ty 18 song &
nong do 80-260 pg/L so v6i 16 ddi ching giam
13,64%-28,32% c6 ¥ nghia thong ké (p < 0,05).
Tai thoi diém 72 hpf: ty 18 nd & ndng do 20-80
ug/L so voi 16 dbi ching giam ngiu nhién
khong cé sy khac biét vé mat théng ké (p >
0,05); con ty 1& né ¢ néng d6 110-260 pg/L so
voi 16 d6i chimg giam 8,89%-21,08% cb ¥
nghia thong ké (p < 0,05).

Bdng 4. Anh huong cta As 1én ty 1& (%) nd cua phdi qua cac mde thoi gian

Moc thoi gian

Noéng do 48 hpf 56 hpf 64 hpf 72 hpf
(ug/L)

0 22,73+4 47" 53,41+5,32° 88,6443 38" 98,86+1,13°

20 18,82+4 24 51,76+5,42% 82.35+4,13% 97,65+1,64°

50 16,67+4,07%° 48 81+5,45® 77,38+4,56™° 95,2442 32%

80 15,00+3,99% 48,75+5,5% 75,004,844 93,75+2,71%

110 12,66+3,74™  46,84+5,61™ 72,155,044 89,87+3,39"

140 11,843,714 42,11+5,66™ 71,05+5,20° 88,16+3,7"

170 9,213,324 40,79+5,64° 68,42+5,33% 81,58+4,45°

200 6,96+3,00% 40,28+5,78%° 66,67+5,56% 79,17+4,79°

230 6,06:£2,94% 36,36+5,92" 62,12+5,97% 78,79+5,03°

260 4,76+2,68° 28,57+5,69° 60,32+6,16° 77,78+5,24°

a, b, ¢, d: thé hién sy khéc biét nhau theo cot & do tin cay 95%; hpf: hour post fertilization (thoi gian sau thu

tinh).

Nhu vy, As di anh huong dén ty 18 né cua
phoi. Véi lugng tich tu As cang 16n, ty 1€ nd cta
phoi cang giam. Nguyén nhan c6 thé 1a do: (1)
As khi tich lily bén trong phdi lam giam hoat
dong quiy minh, tir d6 lam giam nhitng tac
dong tir bén trong phoi, két qua lam giam toc d
va ty 18 nd cta phoi; (2) Phoi ca ngwa van khi bi
phoi nhiém As gay ra di dang cac co quan va su
biéu hién sai léch cac gen c6 lién quan dén diéu
hoa qué trinh phat trién. Mt khac, qua quan sat
hinh thai, ching t61 ghi nhén thdy ca bi cac di
tat nhu cong veo cot song, cong dudi, co thé
ngin lai khi bi phoi nhiém & cac nong do As
khao sat (hinh 2). Nguyén nhan do trong qua
trinh phat trién dén giai doan no, phdi ca ngwa
van da tiét ra enzyme dé pha v& 16p mang dém

(chorion) cua phoi. Lic nay, 16p mang dém cua
phoi lién két véi cac mucopolysaccharide trén
mang phoi dé ting su bén virng, tir d6 lam cham
qua trinh nd. Néu phdi c4 nim qué lau trong 16p
vo s€ lam di tat cong veo cOt séng 0 cac giai
doan sau hay chét trong 16p vé phoi (Kimmel et
al., 1995; Inohaya et al., 1997; Westerfield,
2007; Wei, 2009). bay ciing 1a mot trong nhitng
li do 1am tang ty 1& chét trong giai doan nay.
Hién nay trén thé gisi va Viét Nam, da c6
nhiéu cong trinh nghién ctru v& su phat trién cta
ca ngua van va nhiing anh hudng cua doc chat
1én su phat trién cua ching. Tuy nhién, chua ¢
cong trinh nao nghién ciru vé anh hudng cua As
1én su song va cac hoat dong sinh li cua phoi ca
ngua van trong cac giai doan phat trién ctia phoi
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mot cach tong thé. Pay la nghién ctru co ban tiép theo vé sy tac dong cua kim loai nang trén
dau tién de lam tién dé cho nhung nghién cru  cé ngya van.

a

. Hinh 1. Tim ¢ cdc giai doan cua phoi (X20)
a. Giai doan phan dot; b. Giai doan hau hong; c. Giai doan nd (miii tén chi vi tri cia tim)

Hinh 2. Mt s6 di tat & giai doan phoi (X20)
a, b, ¢: Phu tim, phu bung, co thé ngan; d, e, f, g: Veo cot song; h, i-khdng no.
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theo thir tw ting din cac ndng d6 khao sat.
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EVALUATION OF THE INFLUENCE OF ARSENIC ON EMBRYONIC
DEVELOPMENT OF ZEBRAFISH (Danio rerio)

Nguyen Thi Thuong Huyen'*, Tran Thi Truc Dao’, Hoang Nghia Son’

'Ho Chi Minh city University of Education
*Ernst Thalmann high school
*Intistute of Tropical Biology, VAST

SUMMARY

Arsenic is one of heavy metal elements which is dangerous to human and aquatic animals. Accumulating
in the body,arsenic causes serious damage to organ systems such as the nervous system, circulatory system,
digestive system, reproductive system, ect and even cancer, skin cancer is the most common type. This study
aims to evaluate the influences of Arsenic (As) concentrations on different stages in embryonic development
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of zebrafish (Danio rerio): blastura, gastrula, segmentation, pharyngula and hatching. After mating, embryos
were exposed to As in the examined concentrations: 0, 20, 50, 80, 110, 140, 170, 200, 230, 260 pg/L in the
Hank’s embryonic medium. It was observed that the survival rate of embryonic zebrafish decreased gradually
corresponding to the increasing the concentration of As and the development stages of the embryo. However,
examined concentrations of As in this study did not reach the threshold lethal concentration (LCtsy) of
embryos. With the increasing of examined As concentrations, the heartbeat increased linearly, the body
turning beat of each stage decreased linearly. The highest heartbeat was 237.73+1.87 beat/min in 260 pg/L
concentration while it was 197.60£2.20 beat/min in the control group (p < 0.05) in the hatching stage. The
lowest body turning was 2.53 beat/min while it was 5.50 beat/min (p < 0.05) in the control group in the
pharyngula stage. Moreover, the As prolonged the hatching duration and reduced the hatching rate of
embryonic zebrafish, after 72 hour fertilization, the hatching rate was 77.78% in 260 pg/L concentration
while it was 98.86% in the control group (p < 0.05).
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