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TOM TAT
Pé tai tién hanh nham danh gia anh hieong cia cac nong dé chi 1én sw phdt trién
phoi c& Ngua van Danio rerio. Keét qua cho thay, cdac nong dé chi khao sdt trong nghién
Ctru ndy chua di manh dé lam nguong gay cheét (LCso) phoi ca Ngua van. Ti I¢ song cua
phoi van con cao (88,28 — 92,81%). Tai cdc nong dg chi khao sat, nhip tim tang tuyen tinh
theo thir tu cac nong do khao sat, trong khi nhip quay minh va ti 1¢é no lai giam tuyén tinh.
Tir khéa: ca Ngua van, chi, kim loai nang, 6 nhiém méi truong, phdi ca Ngua van.
ABSTRACT
Evaluating the effect of Lead (Pb) on embryonic development
of zebrafish - Danio rerio (Hamilton, 1822)

The research measures the effect of Lead (Pb) on the zebrafish embryogenesis
(Danio rerio). The result shows that the concentrations of Lead examined in the study are
not strong enough to be the lethal concentration (LCsp) on zebrafish embryos. The survival
rate of embryos was still quite high (88.28 — 92.81%). With the increasing of examined
concentrations, the heartbeat increased linearly while the turning beat and the hatch rate
decreased linearly.

Keywords: Zebrafish, Lead, Heavy metal, environmental pollution, Zebrafish
embryos.

1.  Giéi thi¢u

Hién nay, chi 1a mot trong s6 cac kim loai dugc liét ké dau tién trong béo céo vé
mirc d gy 6 nhidm cua cac kim loai ning. Khi co thé sinh vat noi chung va con ngudi
noi riéng bi nhiém chi thuong dan dén céac bénh lién quan dén than kinh [1, 3, 4, 10].
Viéc danh gia tac dong cta chi dén sy séng sinh vat dd va dang dugc nhiéu nhom
nghién ctru voi cac mo hinh thi nghiém khac nhau. Mdt trong nhirng mo hinh thuong
dugc st dung cho hudng nghién ctru nay la dung cac dong vat thuy sinh, dac biét la ca
Ngua vian (Danio rerio).

" ThS, Trwdng Dai hoc Sw pham TPHCM
" CN, Trwong Dai hoc Sw pham TPHCM
TS, Trwdng Pai hoc Sw pham TPHCM
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Bo gen c& Ngua vin co do tuong dong cao véi bo gen nguoi; ¢ nhiéu té bao, dic
diém giai phiu va sinh Ii véi cac dong vat c6 xuong song khac. Bén canh d06, chung co6
kich thugc nho, phat trién nhanh va Vong doi ngan nén rat Ii twong cho cac mo hinh
danh gia. Pic biét, ca cai mdi lan dé cho sb lugng phdi 16n va phdi dugce bao boc trong
I6p Vo trong sudt, d& quan sat, dong thoi dy ciing 14 giai doan nhay cam trong vong
doi cta chiing. Chinh vi vay, c4 Ngua van duoc sir dung phd bién trong cac quy dinh
vé kiém tra doc tinh thiy san ciing nhu lam chi thi dé danh gid mirc d6 6 nhiém moi
truong nudc [7, 8, 13]. Dé tai nay duoc tién hanh trén mé hinh phdi ¢ Ngwa van nham
danh gia doc tinh cuia chi théng qua danh gia ti 1¢ séng chét ciia phoi, nhip quiy minh,
nhip tim & cac giai doan: phdi nang, phdi vi, phan dbt, hinh thanh hau hong; va théng
qua danh gia ti 1€ n¢ cua phoi.

2. Vatliéu va phuong phap nghién ciru
2.1. Hoa chdt

Moi truong Hank theo M. Westerfield (2007) [13] (CaCl,, HCI, KCI,WKH2P04,
MgSQO,.7H,0, NaCl, Na,HPO,, NaHCO3; NaOH) lam moéi truong chinh d¢ pha cac
nong d6 Pb>" va diing cho qua trinh nudi phoi. Dung dich Pb*" (tir Pb(NO3),) duge
chuan bi ¢ cac ndng d6 khéac nhau: 0, 20, 40, 60, 80, 100, 120, 140pg/l.

2.2. Vatligu

Phdi cad Ngua van & giai doan phoi nang (sau 3 gio' thy tinh - 3 hour post
fertilization - hpf), phdi vi (Shpf), glal doan phan d6t (10 - 24hpf) va giai doan hinh
thanh hau hong (24 - 48hpf) c6 stc sdng tdt, dugce sir dung cho qué trinh thi nghiém.

2.3. Phwong phap

Nghién ctru duge thyc hién tai Phong Thi nghiém Giai phau, Sinh li nguoi va
bong vat, Khoa Sinh hoc, Truong Pai hoc Su pham TPHCM. C& Ngua van bo me
duoc nudi on dinh diéu kién sdng theo chu ki sang - toi 1a 14 gid sang - 10 gio tdi tai
phong thi nghié¢m.

Phirong phdp phéi cd va thu phdi

Tao véach ngén trong sudt giita bé phdi, tha ca duc va ca cai riéng biét theo ti 18
1:2, trong tng va on dinh theo chu ki sang to6i, nhiét d6 28-29°C, pH duy tri tir 7,0-7,5.
Ca duogc dé trong toi 10 gio, sau do bat dén va thao vach ngan dé ca phoi, sau 3-5 phat
cho phéi, thu phoi chuyén vao coc thuy tinh, d&€m va chon lya phdi tot, dua phoi vao bé
ap. [3, 13]

Phirong phdp gdy nhiém phoi véi cac nong dé Pb** khdo sat

Chon nhiing phoi tot chuyén vao méi truong Hank phdi trong cde thay tinh véi
thé tich dung dich 200mL theo cac nong do twong tng cua Pb*": 20; 40; 60; 80; 100;
120; 140 ug/L va doi chung (0 pg/L).

Su sdng phoi ca duge kiém tra qua mdi giai doan phat trién (phdi nang, phoi vi,
phan ddt va hau hong) bang quan sat hinh thai dudi kinh hién vi ddo ngugc. Mdi nong

123



Tap chi KHOA HOC BHSP TPHCM Sé 61 nim 2014

d6 ¢6 20 phoi/dia ap, va duge lap lai 4 lan. Danh gia ti 1¢ sdng cua phoi qua mdi giai
doan phan chia.

Phirong phdp dém nhip tim va sé lan qudy minh

Dung may chup hinh (Canon) quay phim lai hoat dong cta cac ph01 cai dat trong
1 phut duéi kinh hién vi dao nguoc ¢ vat kinh X10. Nh1p tim va tan s quiy minh dugc
dém trong mot phut, mdi nong do dugc thuc hién ngau nhién va&i 15/20 phoéi. Thi
nghiém dugc 1ap lai 4 lan.

Phwong phap danh gid qud trinh phoi no (thodt nang)

Pém s6 phoi da no trong tong sb phoi song & giai doan hau hong (Pharyngeal),
quan sat mot so bién doi bat thuong cta phoi 1am cho phdi khéng no dugc va xac dinh
ti 1€ nd cua phoi. Thi nghiém dugc 1ap lai 4 lan.

Phirong phdp xir Ii thong ké

Céc sb liéu duoc xr 1i théng ké bang phan mém Minitab 16 dé so sanh su khac
biét ¢ tat ca cac chi tiéu thyc hién trén cac nhdm khao sat. B tin cdy 95%, so sanh sy
khac biét bang phan tich R. S4 lidu dugc trinh bay ¢ dang x + SE (P < 0,05).

3.  Két qua va thiao luan
3.1. Anh hwéng ciia chi |én ti 1¢ song phéi cd Ngwa van

Sau khi phan loai, dé tai thu dugc da s6 phoi tot, dong sinh chat da bat dau chay
bén trong phoi, cau trac phoi trong subt, mang phdi nguyén ven, khéi nodn hoang dic
déu (hinh 1a). Cac giai doan cua phoi co thé quan sat duéi kinh hién vi mét cach rd
rang. Ngoai nhitng phoi phat trién binh thuong vé cau trac phdi bi, van c6 nhitng phoi
phat trién bat thuong (hinh 1b) va nhitng phoi chét (hinh 1c). Nhitng phoi chét quan sat
dudi kinh hién vi dién tir ¢6 cau trac bén trong bi bién dang hoan toan, cau trac phoi trd
nén den, dong sinh chat trong phoi ngiing chay.

Hinh 1. Hinh thai phat trién ciia phéi (X20) - Thude do: 500pum
a: Phdi phat trién binh thirong (2 té bao); b: Phoi phét trién bdt thirong, c: Phéi chét
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Nhimg phoi phat trién khong binh thuong, dong sinh chét trong phoi van chay,
phoi phan chia bat thuong, khong tuan theo quy luat phan chia ciia phoi theo thoi gian,
dan dén khong hinh thanh duogc co quan bd phan hay van hinh thanh duge cac co quan
nhung céc co quan lai bi khiém khuyét. Cac phoi bi di dang mirc do nhe thi van c6 thé
ton tai dén giai doan sau thoat nang (né), cac phdi di dang mirc do ning c6 thé dan dén
chét. Cac phoi nay khong vugt qua dugc giai doan phét trién vé sau, cac phoi chét do
khéng hinh thanh dugc céc co quan hay hinh thanh cac co quan khiém khuyét khong
thyc hién duoc chirc ning cta ching. Két qua ti 1¢ phan trim phdi song ¢ timg giai
doan cia mdi ndng d6 thi nghiém duoc trinh bay trong bang 1.

Béng 1. Ti1é (%) trung binh phdi song qua cdc giai doan phdt trién & cdc nong do khdo sat

Giai Ti 1& (%) phoi song & cac nong d9 Pb** gay nhiém Trung
doan " pcC [ 20pg/L | 40pg/L | 60pug/L | 80pg/L | 100ug/L | 120pg/L | 140pg/L binh
98,75 | 98,75 97,50 97,50 98,75 97,50 97,50 96,25 88,28
Phoi + + + + + + + + +
nang 1,24 1,24 1,75 1,75 1,24 1,75 1,75 2,12 1,272
93,75 | 92,50 93,75 97,50 88,75 93,75 92,50 90,00 92,81
Phoi + + + + + + + + +
Vi 2,71 2,94 2,71 1,75 3,53 2,71 2,94 3,35 1,02b
91,25 | 88,75 91,25 85,00 88,75 88,75 88,75 83,75 88,28
Phan + + + + + + + + +
dot 3,16 3,53 3,16 3,99 3,53 3,53 3,53 412 1,272
93,75 | 82,50 86,25 90,00 91,25 92,50 85,00 86,25 88,44
Hau + + + + + + + + +
hong | 271 | 425 | 385 | 335 | 316 | 2,9 3,99 385 | 1,26®

a, b: thé hién sy khac biét nhau theo ¢t & d0 tin cay 95%

Két qua bang 1 cho thay, ti I¢ phdi song & cac 16 thi nghiém déu dat tir 82,5% tro
Ién, bién dong tir 82,5 - 98,75% (p > 0,05). Nhu vdy, cic ndng do chi khao sat chua
phai 12 ngudng gy chét LCs, (lethal concentration) ddi voi phoi ca. O cac giai doan
phét trién, ti I¢ phoi séng cta 16 dbi chimg cao hon cac 16 thi nghiém, tuy nhién sy khac
biét nay chua c6 ¥ nghia vé mit thong ké (p > 0,05). Nguyén nhan c6 thé do trong giai
doan nay phdi duoc bao vé boi 16p vo day, 1am han ché sy xdm nhép va gay hai cua
chi; c6 thé nong d chi gay nhidm xam nhap vao phoi chua du 16n dé gy ra rdi loan
c4c qua trinh chuyén héa va qua trinh hinh thanh co quan bo phan, nén khdng gay chét
phéi c& véi s6 lwong 16n [2, 7, 13]. Ngoai ra, theo nghién ciru cia Long Yong va cong
su (2011) [9] cho thay, trong cac giai doan phat trién ctia phoi ca Ngwa van c6 sy hién
dién ctia gen abcc2 - c6 vai tro quan trong trong viéc chéng lai cac kim loai nang (Cd,
Hg, Pb). [9]
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Phoi duge dua vao moi truong Hank ¢ bd sung cac ndong do Pb*, ti 18 phoi sdng
trung binh tai cac giai doan phoi nang (88,28 + 1,27%), phan dbt (88,28 £1,27%), hau
hong (88,44 + 1,26%) khac biét khong c6 ¥ nghia vé mit théng ké (p > 0,05). Tuy
nhién, & giai doan phdi vi, ti 1¢ ph6i séng cao hon cac giai doan con lai (p < 0,05).

Tai giai doan phdi nang, ti 1€ phoi séng 1a 88,28 + 1,27%, nhung ¢ giai doan phoi
vi, ti 1€ séng dat 92,81 £+ 1,02%, cao hon giai doan phdi nang 4,53 % (p < 0,05). Két
qua ndy c6 thé do trudc va trong giai doan phdi nang ¢ nhiing tac dong co hoc vao
phoi nhu: khi chuyén phéi sang méi truong Hank, chuyén phoi 18n kinh hién vi dé quan
sat va danh gid, chiing toi sir dung pipette dé hut phoi, c6 thé nhimg thao tac nay dA tac
dong 1én phoi gay nén nhing ton thwong va lam chét phoi. Tir giai doan phoi vi sang
giai doan phan dbt, ti 1¢ phoi song giam 4,53% (p < 0,05). Theo nghién ctru ctia Charles
va cong su (1995) [2], & cudi giai doan phoi vi, bat dau sang giai doan phan dbt co su
biét hoa té bao va hinh thanh nén mét s6 co quan, do d6, giai doan nay dé xay ra nhimg
bién ddi cau tric bén trong. Dong thoi tai giai doan nay chi cing d&@ xam nhap vao phoi
V6i mot s6 luong nhét dinh, nén cing anh huong dén sy phat trién ctia phoi. O giai
doan hinh thanh hau hong, ti I¢ phoi song dat 88,44 + 1,26%, sd lugng phoi chét giam
0,16% so véi giai doan phan dét, tuy nhién, van thap hon giai doan phdi vi (p < 0,05).
Giai doan hinh thanh hau hong, ti Ié séng cta phdi khong khac biét so véi giai doan
phan d6t (88,44% so voi 88,28%, tuong tng, p > 0,05). O giai doan ndy van dang dién
ra sy hoan thién cac cdu tric bén trong phdi; dong thoi viée quan sat phoi dudi kinh
hién vi véi tac dong truc tiép boi anh sang ciia dén & kinh van tac dong 1én phdi lam
phdi chét. [2, 13]

3.2. Anh hwéng chi 1én hoat dpng hoat dpng sinh li ciia phoi
3.2.1. Anh huwéng chi 1én nhip tim
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Hinh 2. Biéu do thé hién nhip tim ciia phéi ¢ giai doan hau hong

va giai doan phdi N6 tai cac nong dé Pb** khdo sdt
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O ca hai giai doan khao sét, nhip tim trung binh ciia phoi thay d6i va bién thién
theo sy ting dan cua nong do Pb?. Pdi vai giai doan hau hong, nhip tim caa phoi dugc
gay nhiém Pb* & cac nong do 20, 40, 60, 80, 100 va 140 ug/L tang 1én tir 10 + 26
nhip/phut so véi nhip tim cua cac phdi ¢ 16 dbi chirng (181; 181; 186; 189; 192 va 197
nhip so vai 171 nhip, p < 0,05, twong tng). Bong thoi, & giai doan phdi né, nhip tim
cia cac phoi dugc gay nhiém ¢ néng do Pb* 140pg/L dat gia tri cao nhat (228
nhip/phut), ting 1én 27 nhip/phit (p < 0,05) so véi 16 dbi chung. Nhu vay, véi luong
tich tu Pb?* cang I6n s& 1am nhip tim ctia phoi cang tang.

Két qua ¢ hinh 2 ciing cho thay nhip tim phdi ¢ giai doan phoi né co su ting 1én
ddng loat so v6i nhip tim ctia cac phoi & giai doan hau hong (p < 0,01). Nguyén nhéan
c6 thé 1a do: (i) phdi o giai doan hau hong dugc bao vé boi 16p mang dém bén ngoai
nén lam giam dang ké ap lyc nude 1én phan ciu triic phdi bén trong, do do, co khong
can hoat dong nhiéu dé chdng lai ap lyc nude tir bén ngoai; (ii) dén giai doan nd, khong
cOn mang dém bao vé, ca bit dau hoan thién vAy nguc, kha ning van dong ting, 1am
tang hoat dong tudn hoan. Ngoai ra, cd thé khi bi stress boi tac nhan Pb®*, nhip tim
ciing tang 1én [2, 7, 13]. Theo nghién ctru cua Hallare va cong su (2005) [5], nhip tim la
mot thdng sb dang tin cdy da dugc sir dung thanh coéng dé dinh luong stress sinh Ii va
stress vé sy phét trién trong phdi ca Ngua van; nhip tim ca Ngua van s& ngdy cang ting
cao cho dén khi van tim c& hoan thién sau 50 ngay thuy tinh; day ciing 1a mot trong
nhing nguyén nhan giai thich nhip tim ca ¢ giai doan n¢ tang cao hon so véi giai doan
hau hong.

3.2.2. Anh huéng chi |én hoat déng qudy minh
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Hinh 3. Biéu do thé hién nhip qudy minh ciia phéi giai doan phin dét va hau hong
6 cdc nong dé Pb** khdo sdt

O giai doan phan d6t va hau hong, nhip quiy minh trung binh ciia phoi 16 ddi
chimg cao hon han so voi cac 16 thi nghiém (p < 0,05) va nhip quiy minh giam tuyén
tinh theo su tang dan cac ndng d6 Pb”" khao sat. Cu thé, khi cac phoi duge gdy nhiém
trong cac nong do Pb”* cang cao thi tan sé quiy minh cang thap. Trong giai doan phan
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d6t, hé than kinh bit dau hinh thanh va sang giai doan hau hong, hé than kinh ngay
cang hoan thién hon [3, 8, 13]. Theo Samuel va cong su (2010) [11], chi gay chét té
bao than kinh va té bao than kinh dém, 1am cho sy van dong cua phoi tré nén cham va
kém linh hoat hon. [7]

Sb nhip quiy minh & giai doan phan dét (2,5 - 7,32 nhip/phut), & giai doan hau
hong (0,27 - 1,67 nhip/ph(t), su khac biét nay rét co y nghia thdng ké (p < 0,001). Khi
budc vao giai doan hinh thanh hau hong, hoat dong quay minh Cua phoi ca giam so voi
giai doan phén d6t va nhip quiy minh ciing giam theo sy ting nong do Pb2+ gay nhiém.
Diéu ndy co thé giai thich nhu sau: tir giai doan phéan dét phoi ¢4 c6 thé quiy minh hoat
dong, sang giai doan hau hong kich thudc phoi I6n nén liuc nay phdi van dong khé hon,
khi phat trién dén mot kich thuéc ma 16p vo phdi khong thé dan ra thi phdi khdng thé
ctr dong trong 16p vo phoi va lic nay dén giai doan no dé phdi thoat ra ngoai. [8, 13]
3.2.3. Anh huwéng chi 1én hoat dong no ciia phoi
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Hinh 4. Biéu do thé hién ti 1é (%) trung binh phdi ng ¢ cdc nong dé Pb** khdo sdt

Biéu d0 hinh 4 cho thay ti 1¢ nd trung binh cia phéi ¢ 16 d6i chimg 14 98,75%.
Tuy nhlen anh huong cta Pb* 1am giam ti 1¢ no cia ph01 khi phdi dugc giy nhiém
V6i nong do cang cao, ti I¢ n¢ cia chung cang giam xuong, nhung su khac biét khong
¢6 ¥ nghia vé mit théng ké giita hai ndng do khao sat ké can nhau (p > 0,05). Ti 1é n&
cta phoi & cac ndong d6 100 pg/L, 120 pg/L va 140 ug/L thip hon so vai 16 di ching
13 7,5%:; 8,74% va 12,5%, twong tng va su khéac biét nay c6 y nghia vé mit thong ké (p
< 0,05). Bén canh do, ti 1é né ndng do 140 pg/L ciing thap hon so véi & ndng do 20, 40
va 60pg/L tir 10 - 11% (p < 0,05). Nhu vay, ti 1é no caa phdi giam manh nhét & ndng
do6 140ug/L so véi phdi ¢ 16 d6i ching, cu thé 1a tir 98,75% giam 12,5% S0 Vi
86,25%, twong ung.

Nhu vy, Pb?* khi tich liiy bén trong phdi gay anh huéng dén hé co va lam giam
hoat dong quay minh, tir ¢6 lam giam nhiing tac dong tir bén trong phéi, két qua lam
giam téc do va ti 1é nd cua phdi. Phoi ca Ngua van khi bi phoi nhiém Pb®* gay ra di
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dang cac co quan va sy biéu hién sai 1éch cc gene co lién quan dén diéu hoa qua trinh
phét trién [3, 10]. Mit khéc, qua quan sét hinh thai, chiing tdi nhan thay ca bi cac dj tat:
cong veo cot song, cong dudi, co thé ngan lai (hinh 5) khi dugc phoi nhiém & cac ndng
d6 Pb®* khao sat. Nguyén nhan do trong qué trinh phét trién dén giai doan ng, phoi ca
Ngua van d4 tiét ra enzyme dé pha v& 16p mang dém (chorion) cta phéi. Luc nay, 16p
mang dém cua phoi lién két véi cac mucopolysaccharide trén mang phoi dé ting su bén
virng, tir d6 1am cham qua trinh nd. Néu phoi ca ndm qué 1au trong 16p vo s& 1am di tat
cong Veo cot séng & cac giai doan sau hay chét trong 16p vo phéi [8, 13]. Py ciing 1
mot trong nhiing nguyén nhéan lam tang ti 1& chét trong giai doan nay.

Hinh 5. Mt s6 bdt thirong giai doan phédi né (X20) — Thuede do: 500um

(a): phdi no binh thuong; (b): phoi khong no duwoc;
(c): phdi bi cong cot song sau khi no; (d): phdi bi cong cot song va dudéi sau khi no

T6m lai, Pb** x&m nhap vao trong phdi gay ra nhiing tac dong nhat dinh 1én sy
phét trién phoi. Sy hién dién cua chi trong nhan té bao c6 thé dan dén tac dung phu trén
chirc nang cia gene, néu Pb** & ndng d6 thip c6 kha ning c6 tac dung cd hai trén cac
protein diéu hoa gen (Hanas va cong su, 1999) [6]. Chi gdy anh huong dén hé co nhu
lam giam hoat dong quiy minh cua phoi, anh huong dén hé tuan hoan nhu 1am ting
nhip tim dé ting cudng sy trao ddi chat va anh hudng dén qué trinh ng cua phoi (1am
phdi cham hay khong né dan dén tang di tat va gay chét phoi). [3, 10, 12]

Hién nay trén thé gidi va Viét Nam c6 nhiéu cong trinh nghién ctru vé sy phat
trién ciia c4 Ngua van va nhitng anh huéng cia doc chat 1én su phét trién caa ching.
Tuy nhién, chua c6 cong trinh nao nghién ctru vé s anh hudng cia chi 1én sy song va
cac hoat dong sinh 1i ctia phdi ca Ngwa van trong cac giai doan phat trién mot cach tong
thé. Nghién ctru ndy 12 mot trong nhitng nghién ctru co ban dé 1am tién dé cho nhung
nghién ciru tiép theo vé sy tac dong cua kim loai nang trén ca Ngya van.
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4.

Két ludn
Két qua nghién ctu cho théy phoi ca Ngua van khi bi phoi nhiém chi trong céc

nong do khao sat van cho ti I¢ song cao (82,5 -92 ,5%). Trong cac nong do chl khao
sat, chua cé nong do nao la ngudng gay chet LCs, clia phoi ca Ngua van. Ti 18 séng ctia
phoi thap nhit tai giai doan hau hong, & nong do 20pg/L (dat 82,50 + 4 25%) nhip tim
giai doan hau hong Va giai doan phdi né ting tuyén tinh theo thir tyr tang dan cac nong
d6 khao sat; nhip quiy minh bi anh huéng tai giai doan hau hong nhiéu nhét (giam
tuyén tinh theo thir tyr cac ndng do khao sat); ti 1¢ né ciia phoi giam tuyén tinh theo thir
tu cac nong d6 khao sat, thap nhit tai ndng d6 140pg/L (dat 86,25 + 3,85%).
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