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Abstract: Three genes p53, raral, wnt and liver of Medaka fish tissue were selected to study the
toxicity of DDT to fish embryo (8 days old) and adult Medaka fish (3 months old). TEM and
real-time PCR methods were used to examine changes in structure of liver tissue and genetic
expression. The TEM results recorded a clear difference between the control and the experimental
sample. Adult Medaka fish exposed to 1 pug/L DDT for 24 hours has a distorted liver cell nucleus
with many hollow lipid particles, and the sinus-shaped meshes are clustered, interrupted; lysosome
is not intact with many degenerative bubbles. The results of real-time PCR analysis showed that
DDT affects the development, different and proliferation of cells in the embryonic stage and gene
expression in adult stage. All three genes p53, raral and wnt in fish embryos changed strongly and
tended to be inhibited when exposuring with 1700 pg/L DDT, the values were recorded
respectively 0.9; 4.9 and 5.4 times compared to the control sample (1 times). For adult fish, gene
expression was lower than fish embryos with real-time PCR analysis values for the three genes
p53, raral and wnt respectively 0.9 and 0.5; 0.36 and 0.09; 0.53 and 0.09 times after exposure to
1500 and 1700 pg/L DDT. These results demonstrated that gene expression is dependent on the
developmental stage of the cell as well as on the dose of the chemical exposed. The development,
cell differentiation/proliferation in the embryonic and adulthood stages affected differently to the
cell gene expression.
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banh gia doc tinh cua Dichlorodiphenyl-trichloroethane (DDT)
dén mtrc d0 bi€u hién cua ba gen p53, raral, wnt & phoi

va gan ca Medaka Oryzias latipes
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Tém tat: Ba gen p53, raral, wnt va gan ca Medaka dugc lya chon dé nghién ctru doc tinh cua
Dichlorodiphenyl-trichloroethane (DDT) dén phoi ca (08 ngay tudi) va ca Medaka truong thanh
(03 thang tudi). Phuong phap TEM va real-time PCR dugc sir dung dé kiém tra sy thay doi trong
cau tric mo6 gan va sy biéu hién cua gen. Két qua chup TEM ghi nhan su khéc biét 15 rang giita
méu d6i chimg va miu thir nghiém. Ca Medaka truong thanh phoi nhidm véi 1 pg/L DDT trong
24 h ¢6 nhan té bao gan méo mo6, xudt hién nhidu hat lipit rdng, cac tim ludi hinh sin bi co cum,
dut doan; lysosome khong con nguyén ven, xuat hién nhiéu bong bong thoai hoa. Két qua chay
real-time PCR cho thdy DDT anh huéng dén su phat trién, biét hoa va ting sinh cua té bao & giai
doan phoi va biéu hién gen ¢ giai doan truong thanh. Ca ba gen p53, raral va wnt & phodi ca da
bién d6i manh mé& va c6 xu hudéng bi wc ché khi phoi nhiém véi 1700 ug/L DDT, céc gia tri ghi
nhén 1an luot 14 0,9; 4,9 va 5,4 1an so voi mau dbi chung (1 lan). Béi voi ca trudng thanh, sy biéu
hién cuia gen thip hon so v&i phoi ca véi cac gia tri chay real-time PCR & ba gen p53, raral va wnt
lan Iuot 1 0,9 va 0,5; 0,36 va 0,09; 0,53 va 0,09 lan sau khi phoi nhiém voi 1500 va 1700 ug/L
DDT. Két qua nay ching to rang su biéu hién cua gen phu thudc vao cac giai doan phat trién cua té
bao cing nhu lidu lugng cuia hoa chét phoi nhiém. Sy biét hoa cing nhu phat trién va tang sinh cua
té bao & giai doan phoi va truong thanh anh hudng khac nhau dén su biéu hién gen cia té bao.

T khéa: Ca Medaka, DDT, doc tinh, gen, mé gan, real-time PCR.

1. Mé diu

Héa chét bao vé thuc vat (BVTV) clor hiru
co OCPs (organochlorine) 1a cac hop chat hitu
co ¢6 nhiéu hon 5 nguyén t6 clor, dugc st dung
dé kiém soat con trung gdy hai trong nong
nghiép va bao vé stc khoée cong dong nhu
phong trir st rét, ching ton luu 1au hon trong
mdi trudng so voi hoa chét photpho hitu co vi
rat bén vitng dbi v6i hau hét phan hiy hoa hoc
hodc sinh hoc [1]. Trong d6, Dichlorodiphenyl-
trichloroethane (DDT) 1a hoat chit doc hai nhét

* Téc gia lién hé.
Dia chi email: tranthithuhuong@humg.edu.vn

https://doi.org/10.25073/2588-1140/vnunst.5225

trong nhém thudc trir sdu clo hiru co OCPs,
dugc téng hop ¢ dang két hop gitra DDT va
dichlorodiphenyldichloro-ethylene (DDE) [2].
DDT la chit gy 6 nhidm bén viing khé phan
hiy, c6 thé ton tai trong dat sau 30 nim va
trong co thé sinh vat thiy sinh téi 150 nam [3].
Vién Nghién ctru Ung thu Qubc té (IARC) da
phan loai DDT thudc nhdm 2 B, c¢6 thé giy ung
thu cho con nguoi do DDT nhanh chéng bi
phén huy theo con duong sinh hoc thanh DDE
(dichlorodiphenyldichloroethylene) 1a chit co
doc tinh cao hon ca DDT, gy rdi loan than
kinh ngoai bién, lam té li¢t bd phan hodc toan
bo hé than kinh [4] Ngoai ra, ty 1¢ chét chuyén
héa DDE trén tong DDT c6 thé dugc sir dung
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dé xac dinh viéc sir dung DDT la gan day
(dang dién ra) hogc da ngimg lai (sir dung trudc do)
[3]. DDTs va cac dang chuyén héa ciia né tan
trong m& nén dugc tich lily trong cac mé mo
nhu gan va ndo [5]. Mac du da bi cAm sir dung
& nhiéu nude tir ndm 1972, song thuc té DDT
van tiép tuc dugc st dung cho muc dich y té
han ché & mot sb nuéc nhu mot loai héa chit
BVTV trong viéc kiém soat bénh sbt rét, sdt
phét ban va cac vec to trypanosomia [5].

Ca Medaka (Oryzias latipes) hay ca gao
Nhat Ban, 1a mét loai ca nhé ¢6 kich thude 3 - 4 cm,
chung 1a mot trong 27 loai thuéc ho cd com
Adrianichthyidae thuong phan b trong cac noi
¢6 dong chay cham, cac hd thuy triéu ven bién
va cac canh dong lua & cac ving Pong A va
bong Nam A [6]. Ca Medaka chiu dugc mdt
pham vi nhiét d6 va do ctmg rong tir 0 dén
27 °C va tir 90 dén 477 ppm, pH trong khoang
6,5 - 6,8 [7]. Do ca Medaka c6 thoi gian sinh
san ngén, chiu dugc lanh, c6 hé gen tuong ddi
nho va phat trién nhanh chong, thoi gian sinh
truéng clia chung 1 7 tudn (thay vi 9 tudn & ca
ngua van) va ting truéng manh hon & dai nhiét
d6 rong tir 6 - 40 °C (43 - 104 °F) [7] va c6 thé
duge van chuyén dé dang nén ching thuong
duoc sir dung 1am sinh vat mo hinh trong nhiéu
linh vuc nghién ctru sinh hoc va doc hoc. Cho
dén nay c6 rat nhiéu nghién ctru trén thé gioi da
ung dung cac phuong phap thtr nghi€ém sinh hoc
dé danh gia ngudng giy doc cua hoa chat
BVTV t6i cac sinh vat thily sinh [8-10]. Cu thé
Gormley va Teather (2003) da chirng minh rang
hoa chat BVTV endosulfan ¢6 dnh huong dén
sinh truong, tap tinh va kha nang sinh san cua
ca Medaka Nhat Ban (O. latipes) [8]. Trong
nghién ctru cua Bony et al., (2010), cac tac gia da
phat hién ra hoéa chit BVTV diuron va
azoxystrobine c6 anh hudng dén ADN va kha ning
thu tinh cua tinh tring c4 ngua van (Danio rerio)
[9]. Akcha et al., (2012) cling da phat hi¢n hoa
chat BVTV diuron va glyphosate da anh hudng
dén kha ning thu tinh cua tinh trang, su phat

trién hinh thai va ADN cua au trung hau Thai
binh dwong (Crassostrea gigas) du ¢ nong do
thap (0,05 pg/L) [10].

Cong udc Stockholm vé cac hop chat kho
phan huy (Persistant Organic Pollutants - POPS)
bao gém viéc st dung han ché DDT dbi véi
viéc kiém soat bénh sét rét ¢ nhiéu qudc gia
khac nhau do thyc té né van la hinh thirc kiém
soat ré nhét, d& nhat va hiéu qua nhat [11]. Vi
vay, 6 Viét Nam hién nay trong sb cac loai hoa
chat BVTV thudc nhém hitu co khd phan hay
POPs, DDT Ia nhom dugc st dung rong rai va
phé bién nhat, ké dén 1a Lindan (gamma 666)
va chi thdy mot sd it cac loai hoa chat khac nhu
Aldrin, Dieldrin,... Dé khao sat doc tinh ctia hoa
chat BVTV, trong pham vi bai bao niay DDT
duoc lya chon dé danh gia anh hudng cua hoa
chat BVTV d&n bién ddi cau trac cua ba gen
p53, raral, wnt trong phdi va gan cd Medaka
O. latipes bang ky thuat TEM va Real
Time - PCR [11].

2. Vit liéu va phwong phap nghién ciru
2.1. Chudn bi cd va phéi cd

Cé Medaka O. latipes c6 ngudn gdc tir phong
Thily san Trung tam sinh hoc Tp. HCM, duoc
nudi duy tri ¢ diéu kién nhiét do 28 °C
+ 10 °C, pH: 6,5, d6 ctng tong: 13 mgCaCO4/L,
D6 kiém tong: 0,1 (mgCaCOs/L) va chu ki quang
hoc 13 14 gid sang: 10 gior t6i. Nude bé nudi duoc
loc lién tuc dé dam bao do sach. Ca duogc cho an
bang san pham thuong mai bobo ban sin cho c4
canh 1-2 lan/ngdy. Ngimg cho c4 an trong khoang
nira ngay trudc khi tién hanh ghép doi dé phéi ca.
Sau do, tao mot vach ngan giita bé phdi dé tach
riéng ca duc va cé cai theo ti 1& 1:1 vao cudi chu
ki sang va thao vach ngin dé ca phdi véi nhau.
Sau 30 phut cho phdi, toan b phdi duge thu
sang cbc thiy tinh 1000 mL va tién hanh loai
b6 cac phdi khong duge thu tinh. Cac phdi tot
dugc thu nhan vao cac dia petri thuy tinh sach
¢6 duong kinh 35 mm dé nudi phdi. Nhiing
phoi no thanh du trung khoe manh sé dugc lya
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chon nudi dén 3 thang tudi dé phuc vu cho cac
thi nghiém tiép theo.

2.2. Bé tri thi nghiém bé sung Dichlorodiphenyl-
trichloroethane

Quy trinh thi nghiém duoc xay dung theo
huéng dan thir nghiém doc tinh hoa chit trén ca
va phdi ca ciia T6 chirc hop tac va phat trién
kinh t& (OECD 236 cong bd ngiay 26/7/2013)
[12]. Nong do gbc cia DDT la 1235 ppm
(p = 97,8%) dugc pha loang trong dung moi
hiru co DMSO (dimethyl sulfoxide) 0,1%.
Chon nhing phoi ca 8 ngay tudi va ca 3 thang
tudi chuyén vao céc _ging thi nghiém co6 bd
sung 1 pg/L DDT. Mdi giéng thi nghiém c6 10
phoi hodc 10 c4 con dugc phoi nhiém véi DDT
trong 24 gid. Sau 24 gid, can by cta Trung tdm
s€ thuc hién vi phﬁu nham thu nhan ARN va mo
gan ci dé chup TEM va chay Real-time PCR
x4c dinh anh huong cia DDT dén gen va cau
triic bao quan nay cua ca. Mau dugc bao quan
trong dung dich OsO4 1% trong cacodylate 0,1 M
do phong Hién vi dién tir - Vién vé sinh dich t&
TW cung cip dé chuyén vé phong thi nghiém
thuc hién thi nghiém chup TEM.

2.3. Cac phuwong phdp danh gia anh huong cia
Dichlorodiphenyl-trichloroethane

i) Phuong phép kinh hién vi dién tir truyén qua
(TEM: transmission electron microscopy) [6]

Phuong phap nay c6 do phan giai cao dung
dé nghién ctru hinh thai, cdu trac cta cac bao
quan sau khi sinh vat phoi nhiém véi DDT.
Gan ca Medaka thu dugc s€ mang di ly tdm
(5000 v/p) trong 10 phut dé thu sinh khdi té tao.
Sinh khéi nay dwoc xur 1y trong dung dich 2,5%
glutaraldehyte/cacodylate 0,1M, pH =7,2 - 7,4.
Tiép tuc rira mau bang dung dich cacodylate 0,1 M
va ¢ dinh lai bang dung dich OsO4 1% trong
cacodylate 0,1 M. Sau d6 miu s& dugc xir 1y
bang cach két tinh trong époxyrein; cat lat siéu
méng & muc 50 - 100 nm va nhudém bing
Uranyl Acetate. Kinh hién vi dién tir truyén qua
(TEM) c6 céc thong s6 dd phong dai M = 50 -
600,000, & phan giai = 3 A, dién ap gia toc
U =40 - 100 kV dugc st dung dé ghi nhéan cac
thay d6i cia té bao gan giita mau ddi chimg

(khong phoi nhiém véi DDT) va mau thuc
nghiém (c6 phoi nhiém voéi DDT). Cac mau
trong nghién ciru nay dugc quan sat dudi kinh
(TEM) JEOL 1010 (JEOL - Nhat Ban) tai
Phong thi nghiém kinh hién vi dién tir, Vién vé
sinh Dich Té trung uong.

if) Phuong phap Real-time PCR xac dinh murc
d6 biéu hién gen trong phoi va gan ca Medaka.

Anh hu:orng ctia hoa chat BVTV DDT lén hé
gen cia cad Medaka trong bai bdo nay dugc
kiém tra bang phuong phap phan tich real-time
PCR (LightCycler®96 System- Roche Life
Science). Mau sau khi phoi nhiém véi DDT lan
luot duge phan tach ARN (bang kit phién ma
nguoc ciia Toyobo, Nhat Ban), tong hop cDNA
(bang Sensifast cDNA synthesis kit) va chay
real-time PCR. Quy trinh cu thé dugc trinh bay
trong Hinh 1 va dugc thuc hién tai Trung tdm
sinh hoc Tp. HCM.

Pé phan tich biéu hién gen bang real-time
PCR, 4 gen vdi cac cip mdi xudi va mdi nguoc
(Bang 1) da dugc lya chon dé phan tich sy phién
ma do chung dai dién cho sy ting trudng va biét
hoa té bao, quy dinh vong doi va su chét cua té
bao [14]. Trinh ty ma hoda cia 4 gen da chon
(Bang 1) dugc lay tir co s¢ dir litu GenBank
(PubMed-NCBI) va HGNC (Ensembl, EMBL-
EBI). Trinh tu cia mdi cip mdi ma héa duoc trinh
bay theo cong b cia Barjhoux va cong su [14].
Doi voi mdi gen, cac cap moi cu thé dugc xac
dinh bang phin mém LightCycler probe design
software (v1.0, Roche, Meylan, France) va duoc
dé cp trong Bang 1. Ca va phéi ca Medeka duoc
phoi nhidm véi hoa chit BVTV DDT ¢ nong do
1500 va 1700 png/L trong vong 24 gio ma khong
cho in [15]. Sau khi phoi nhiém, ca va phdi cé s&
dugce luu trit ¢ diéu kién -80 °C cho dén khi chay
Real-time PCR. Phan tich biéu hién gen dugc
thuc hién trén cac mau phoi va ca Medaka truong
thanh theo quy trinh thoi gian va nhiét d6 nhu
Bang 2.

2.4. Phuong phdp thong ké xir Iy 56 liéu

Tat ca cac thi nghiém duogc lip lai ba lan.
S6 liéu thu nhan s& dwoc xu Iy ANOVA,
Tukey’s test va Distribution bang phan mém
JMP va Sigmaplot 12,5.
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Bang 1. Cac cip moi chay real-time PCR

Gen dich (EMB]iviléo;(z ((:}aepnBank) Trinh tu cdp mdi (5° —37) Churc nang
p-actin S74868 A oL o | Gen déi chimg

p53 AF212997 Eggg?ﬁgggfg@fgggﬁw Diéu hoa chu ky té bao
| ersiot | SCATCATCAACACGOTCGATT| D i e rone
wnt AJ243208 ??gﬂgg%ﬁ%g%égié;; cb Tang sinh té bao va sinh san

& moi xuoi

b: mdi nguoc

Bang 2. Cai dat quy trinh chay phan trng Real-time PCR

Thir tu S6 chu ky lap lai Nhiét do Thoi gian
Budc 1 X 95°C 5 phat
94 °C 30 giay
Budc 2 40X 50 °C 30 giady
72°C 30 giady
Budc 3 11X 72°C 5 phat
Budc 4 81X 65°C — 95°C 30 giay

sau DDT M

Chudn bj
hoa chat

[y el
. B
———— Xir ly mau
r = j = S— v&i DDT
l l M
i Chudn bj
MEu V. mau cho tach
chi&t RNA
Nghién Nghién mau

mau ""l"" 3

RNA

cDNA

Tach chiét
RNA theo chi
din bé kit

Chay PCR d&
t6ng hop
cDNA
I

Chay Real-

time PCR va

Bia 96 giéng

phan tich

bi€u hién gen

Hinh 1. Quy trinh tom tit chuan bi mau va chay real-time PCR.

3. Két qua va thio luin

3.1. Anh hwong  cua  Dichlorodiphenyl-
trichloroethane dén cau truc hinh thai gan
cd Medaka

Gan la mot co quan 1on cé vai tro rat quan
trong voi qua trinh trao d6i chat cling nhu hé

théng mién dich cua co thé. Vi véy, trong
nghién cru nay gan dugc lua chon 1a bao quan
dé quan sat sy thay doi vé cu trac, hinh thai
khi cho ca Medaka phoi nhiém vé&i hoéa chat
BVTV DDT & ndng d6 1 pg/L sau 24 gio. Két
qua chup TEM mau gan ca trude va sau khi
phoi nhiém v6i DDT thé hién trong Hinh 2 dudi
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day. Anh TEM gan ca Medaka trong mau dbi
ching & Hinh 2 cho thdy, gan c6 ciu tric va
hinh thai dién hinh: tinh mach ctra, dong mach
gan va 6ng mat nim doc 1ap, cac té bao gan
dugc sip xép trong cic tim ngan cach boi mot
ludi hinh sin (Hinh 2 b, miii tén d6), cac hat
lipit, nhan té bao gan va hat nhan ciing nhu cac
hat lysosome dugc nhin thiy 16 rang (Hinh 2 a,
b, ¢, d miii tén tré'mg).

DC (565)009 —
Print Mag: 12600x @ 51 mm 500 nm

DC (565)021 e —
Print Mag: $330x @ 51 mm 2 microns

Phén b ciia cac lipit co thé dwoc nhin thiy
trén toan bd gan, ty 1€ hat nhan cao so voi té
bao chit. Nguoc lai, anh TEM trong mau thir
nghiém & Hinh 3 cho thdy ring cdu tao té bao
gan bi anh hudng nghiém trong dudi tic dong
cta DDT. Nhan té bao méo mo, xuét hién nhiéu
hat lipit réng, cac tim ludi hinh sin bi co cum,
dirt doan; lysosome khong con nguyén ven, xuat
hién nhiéu bong béng thoai hoa.

DC (565)005 [E————
Print Mag: 20600x @ 51 mm 500 nm

DC (565)017
Print Mag: 12600x @ 51 mm

Hinh 2. Cau tric té bao gan cA Medaka dbi ching (khong phoi nhiém véi DDT 1 ug/L) sau 24 gio;
nu - hat nhan; hn - nhan hepatocytes; ly - lysosome.

Két qua chup TEM gan c4 Medaka tuong tu
nhu mét s dit liéu da cong bd trudce day [16-19].
Murc @6 anh huéng béi phoi nhiém véi DDT
thay doi da dang theo loai va theo vi tri lay
mau. Két qua khao sat sy anh hudng cia cac
hoat chét hoa chat BVTV OCPs va OPPs trong
md va gan cla bon loai ca (Lateolabrax
japonicus, Pagrasomus major, Miichthys miiuy
va Epinephalus awoara) va vem xanh Perna
viridis nudéi & Ha Moén, Trung Qudc [16] cho
thiy, DDT tich tu trong gan cta tat ca cac mau
ca tir 0,15 dén 2,2 ug/g va trong md vem 1a 0,05
dén 0,15 ng/g trong luong uat. Nguoc lai, trong
md co ham luong DDT lai thdp hon va dong
phéan p,p’-DDT chiém ty 1 cao nhat (ca 30-45%;

vem 40-65%) tiry thudc vao vi tri ldy ldy mau 1a
ngay bén cang hay cach xa bd. Su bién d6i mo
gan trong 4 lodi c4 khao sat da cho thiy DDT
nguyén nhén chinh ph4 hay té bao gan clia cac
lodi c4, gy tir vong cho cac céa thé trong loai
[16]. Hon nita, DDT c6 kha ning chuyén hoa
thanh DDE théng qua viéc loai bd
hydrochloride. DDE wa béo hon DDT va c6 kha
nang tich tu nhiéu trong mau, md ciia mo c4,
gdy doc ¢ gan, ndo, thin, mo - tuyén thugng
than, hé than kinh cua c4 [16, 17]. Bén canh do,
dac tinh sinh hoc cua loai ca thir nghi€ém bao
gém kich thudc, trong lugng, tudi, gidi tinh va
chu ky vong doi ciing anh hudng dén kha ning
gay doc tinh [18, 19].
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cint 5330x 8 51 me

Hinh 3. Céu truc t& bao gan c4 Medaka thir nghiém (phoi nhidm véi DDT 1pg/L) sau 24 gid;
Nnu - hat nhan; hn - nhan hepatocytes; ly - lysosome.

Su khac biét gidi tinh (ca cai 16n hon ca duc),
sy lao hoa va hoormone trong ca Medaka co
lién quan chit ché dén kha nang sinh duc va
tiéu hoa cta ca Medaka [19]. Sun va cong su
[19]? da khao sat su phat trién cua tuyén sinh
duc va tiéu hoéa & ca Medaka O. latipes duc (n&
sau 20 ngay) khi duoc phoi nhidm voi dong
phéan DDT la p,p'-DDE tir 1-100 pg/L trong hai
thang. Két qua cho thiy & mau thuc nghiém chi
s6 gan (HSI) va thu thé estrogen (ER-alpha)
trong gan ca duc tang dang ké so véi ca cai va
s0 v6i mau ddi chimg, didu nay lam gia tang ton
thuong trong gan ca Medaka. o, p’-DDT ciing
tich tu trong gan cd Medaka duc cao hon p,
p'-DDE, ty 1¢ vitellogenin trong gan tang dot
bién va lam can tr& qua trinh sinh san cua ca
[20]. David (2008) va Matsumoto (2010) ciing
chi ra rang gan ca Medaka khong chi nhay cam
va bién dbi boi hoa chat BVTV OCPs ma con
bi tac dong bai mot sé doc td khac nhu chat béo
hodc chat doc duong mat [21, 22]. Ché do an
nhidu chit béo lam ting lipid mau va ting
duong huyét da ghi nhan anh TEM bao quan
gan ca Medaka xuét hién nhiéu bong bong thoai
hoa [21] hay khi phoi nhidm véi chat doc
duong mét a-naphthylisothiocyanate (ANIT)
trong 6 gio da lam sung té bao biéu md tuyén

mt, sau 96 gio lam doi mau tai mat, bién doi
nghiém trong té bao gan clia ca Medaka [22].
32. Anh huong  cua  Dichlorodiphenyl-
trichloroethane den gen ca Medaka

Pé co két qua chinh xac vé doc tinh cua
DDT d6i véi ca Medaka, phan tich Real-time
PCR xac dinh nhimng thay dbi vé muc do sinh
hoc phan tir ciia gen ca trudc va sau khi phoi
nhiém véi DDT da duoc khao sat. Phdi va cé
Medeka truong thanh duoc phoi nhiém véi hoa
chat BVTV DDT & ndng do 1500 va 1700 ug/L
trong vong 24 gid ma khong cho an. Két qua
chay Real-time PCR thé hién trong cac Hinh 4,
5 va 6 dudi day.

Céc két qua vé dinh lugng mirc do biéu hién
gen (so sanh delta-Cq) duoc thu thap, va mic
d6 biéu hién gen duogc chuén hoa dén gen dbi
ching S-actin. Theo két qua ciia Hinh 4 va 5
cho thdy, phan tich Real-time PCR dd hoan
thién. Sy biéu hién cac gen raral va wnt cua ca
Medaka sau khi phoi nhiém véi DDT
1700 pg/L trong 24 gid> (Hinh 4 A) so v&i mau
d6i chung (Su biéu hién cua gen 1a 1) da bién
ddi manh mé (lan Iuot 1a 4,9 va 5,4 1an). Su
biéu hién ctia gen p53 co xu hudng bi e ché
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sau khi tiép xtGc véi DDT & phoi cd Medaka
(0,9 lan) (Hinh 4 B).

Két qua nay chimg minh ring ndng do
1700 pg/L DDT c6 thé anh hudng dén sy phat
trién, biét hoa va ting sinh cua té bao o giai
doan phoi cua cd Medaka. Ngoai ra, khac biét

A

Cl
Cli

Xt Iy

cl I
o, =
cl ¢ 24h

vé su hinh thanh va phat trién cta té bao co thé
gdy rdi loan hinh dang va diéu kién phat trién
binh thuong ciia cid Medaka & giai doan au
trung va truéng thanh. Do do, theo doi anh
huong cua DDT & céc giai doan sau cua phoi ca
a can thiét.

Thubc trir sau DDT Phoi nhiém phéi ca véi DDT Real-time PCR
1700 (pg/mL)
B
p53 rarat wnt
) 6 6 I
R 1
e} 4 H 4 B
©
=1
=
“© l 22— H 22— H
© —
’ - .
0 . = 0 = . 0 -
DDT - 1700 - 1700 - 1700
(ng/mL)

Hinh 4. Phan tich bjéu hién gen trén phoi tritng 8 ngay tudi b%}ng phuong phap real-time PCR: A) Cach xu Iy
phdi triing 8 ngay tudi sau thy tinh v4i hoa chat BVTV DDT dé thuc hién chay real-time PCR; B) Két qua phén
tich biéu hién ctia 3 gen p53, raral va wnt trén phdi c4 medaka sau khi phoi nhiém véi 1700 ug/L DDT.

Pé danh gia liéu DDT c6 anh huéng dén
cac gen dugc phan tich & giai doan phoi va giai
doan truong thanh hay khong, ca Medaka
truong thanh duoc phoi nhiém véi 1500 va
1700 pg/L DDT trong 24 gio (Hinh 5 A). Két
qua phan tich ¢ Hinh 5B cho thy, su biéu hién
clia ca 3 gen p53, raral va wnt déu giam theo
noéng d6 duoc phoi nhiém. Két qua nay hoan
toan trai nguoc véi giai doan phéi, su biéu hién
ca hai gen raral va wnt déu giam dang ké ¢
cdc mau thir nghiém phoi nhiém véi DDT so
v6i mau ddi chimg khong phoi nhidm véi DDT.
Cu thé, d6i voi gen p53, su biéu hién cta gen
nay ¢ ca Medaka truong thanh giam lan luot 1a
0,9 va 0,5 lan sau khi tiép xtc voi DDT ¢ ndng
d6 1500 va 1700 pg/L so véi miu déi chimg

(1 lﬁn). Tuong tu, su biéu hién cua gen raral
va wnt ciing giam so v6i mau ddi ching sau khi
tiép xtic véi DDT & ndng d6 1500 va 1700 ng/L
lan luot 14 0,36 va 0,09; 0,53 va 0,09 lan. Pidu
nay cho thay sy anh huong ctia gen biéu hién
phu thudc vao cac giai doan phat trién cua té
bao cling nhu lidu luong cua hoa chat duogc
phoi nhiém [13]. Ngoai ra su biét hoa cling nhu
su phat trién va ting sinh cta té bao & giai doan
phoi va truong thanh khac nhau ciling anh
hudng dén sy biéu hién gen ctia té bao [23].
DDT la mot chat doc tiép xuc, lam té liét va
anh huong dén hé than kinh, nhung c6 su khac
biét 16n vé dd nhay cam cua cac loai ca khac
nhau dbi v6i héa chat nay [24, 25]. C4 la sinh
vat ¢6 co ché diéu hoa tham thau ion kha tot va
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do d6 c6 thé giir mot thanh phan tuong ddi 6n
dinh cta céac ion v co trong co thé ciia chung,
ngay ca khi diéu kién méi trudng xung quanh
thay ddi [26]. Nhiéu qua trinh sinh 1y nhu chirc
ning co va than kinh rit nhay cam véi sy thay

Phoi nhiém ca tredng thanh

d6i trong thanh phan ion tuong ddi ctia cac chat
trong co thé. Do d6, sy tham thau ion bi x40
tron c¢6 thé lam giam nghiém trong kha ning
clia sinh vat dé duy tri cac chirc ning quan
trong dé ton tai trong tu nhién.

Real-time PCR

véi DDT 1500 va 1700 (ug/mL)

rarat wnt
1

PAY
aJa
Xr Iy
[ 5
o? Zci 24h
Thubc trir sau DDT
B
p53
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3
> 08
£
pad 1
“g
~0 04
» [ - |
0 — - 0
DDT - 1500 1700
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Hinh 5. Phan tich biéu hién gen trén ca 03 thang tudi bang phuong phap Real-time PCR. A)
Céch xur 1y ca medaka truong thanh (3 thang tudi) voi héa chat BVTV DDT dé thyc hién chay Real-time PCR;
B) Két qua phan tich biéu hién cta 3 gen p53, raral va wnt trén phoi ca medaka sau khi phoi nhiém
v&i 1500 va 1700 pg/L DDT.

Céc chit gy 6 nhim méi truong khéc
nhau, nhu mot s6 hydrocacbon clor hoa va kim
loai ning, da dugc Haux va cong su [25] ching
minh 13 ¢6 anh hudng dén sy cin bang ion vo
co & dong vat thuy san. DDT gay ra sy gidm
dang ké nf)ng do clorua va magié, cho théy kha
ning suy yéu dé duy tri cn bang ndi moi ion va
gdy ra sy giam nong d) trong huyet tuong cua
clorua va magié [15]. Mit khac, thoi quen cham
soc, kha nang tiéu hoa, lugng thirc an, tinh chét
hoéa 1y cua nude, tdc do trao ddi chét cua dong
vat va doc tinh cua cac chit 6 nhiém cling anh
huéng khéng nho dén kha ning chdng chiu
clia sinh vat trong méi trudng co chua doc td
[27, 28].

4. Két luan
Nghién clru nay da danh gia doc tinh cua
DDT dén qua trinh biéu hién ctia ba gen la p53,

raralva wnt trong phdi va gan
ca Medaka

O. latipes bang cac k¥ thuat phan tich TEM,
real-time PCR. Nghién ctru chi ra ring biéu
hién cua gen phu thudc vao cac giai doan phat
trién ciia té bao cling nhu liéu lugng cia hoa
chat phoi nhiém. Gan c4 phoi nhiém véi 1 pg/L
DDT c6 nhan té biao gan méo mo, xuit hién
nhiéu hat lipit rdng, cac tim ludi hinh sin bi co
cum, dut doan; lysosome khong con nguyén
ven, xudt hién nhiéu bong béng thoéi héa. Phan
tich real-time PCR da ghi nhén ca ba gen p53,
rara] va wnt & phdi ca da bi e ché voi gia tri
14 1an luot 1 0,9; 4,9 va 5,4 1an so v6i mau déi
ching (1 1an) khi phoi nhiém véi 1700 pg/L
DDT. Két qua real-time PCR cua ba gen & c4
truong thanh thip hon so v&i phdi ca véi gia tri
ghi nhan 1a 0,9 va 0,5; 0,36 va 0,09; 0,53 va
0,09 lan sau khi phoi nhiém véi 1500 va 1700
ug/L DDT.
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