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TOM TAT

Gigi thiéu: Bisphenol A (BPA) dung trong t8ng hgp nhua. Chat nay dugc biét cé kha nang gay bién
déi ndi tiét t& 3 ngudi va dong vat. Nhiéu nghién clu trude day cho thdy BPA hoat dong tucng
tu estrogene tac dong 1én giai doan phdi va mdi sinh. Véi cach tiép can khac, mot nghién clu
clia cing nhém tac gia cong b6 nam 2017 cho thdy BPA ¢ kha nang tac dong 1én giai doan tang
truéng nhanh clia déng vat dua trén di liéu proteomics clia gan ca soc ngua giai doan Juvenile
phoi nhiém BPA muic ug/L. Nghién ciu nay la budc tiép theo ctia nghién cuu trén dé chi ra nhiing
thu thé chuyén héa héa sinh nao & gan cé kha nang bi tdc dong bdi phai nhiém BPA. Trong s6 cac
thu thé & gan dugc du doén thi PPARy va C/EBPa; 1a c6 thé la dich tac dong clia BPA trong diéu
kién phoi nhiém nay. Phuang phap: Trong nghién cliu nay, ca soc ngua 30 ngay tudi dugc phai
nhiém véi 0, 10 va 100 wg/L BPA sudt 60 ngay trong diéu kién tiéu chudn cho mét thir nghiém déce
hoc man tinh trén ca. Sau khi thi nghiém két thuc, su khac biét vé muc biéu hién mRNA ctia gene
PPARYy va gene C/EBPa & gan ca phoi nhiém BPA dugc phan tich so sanh véi gan cé khéng phoi
nhiém s&r dung phuong phép Real-Time PCR vdi B-actine lam gene tham chiéu. Két qua: BPA tac
dong 1én ca hai gene va déu phu thudc ndng do. Mdc biéu hién mRNA gidm 67 % & gene PPARy va
70% & gene C/EBPar chi ghi nhan & nhém phai nhiém véi 100 pg/L BPA. MUc biéu hién nay khéng
thay d6i dang ké & nhom phai nhiém vai 10 wg/L BPA. K&t luan: Nhu vay téc dong ctia phai nhiém
BPA suét giai doan tang trudng ca soc ngua lén chic nang gan co thé cé sy tham gia clia thu thé

PPARy va C/EBPa. Tac dong nay phu thudc vao nong doé BPA.
Tu khoa: bisphenol A, C/EBPa, Danio rerio, zebrafish liver, PPARy

GIGI THIEU

Céc hop chat gay r6i loan ndi tiét t6 goi chung la
EDCs (Endocrine-distrupting chemicals) ngay nay
tré thanh nhém chit doc dic biét, khong chi anh
hudng 1én stic khoe clia con ngudi ma con ca sinh
thdi. Bisphenol A (BPA) thudc nhém EDCs. Nam
2012, hgp chét nay bi cim st dung lam phu gia nhya
san xudt d6 dung cho tré em & My, sau d6 & Chau
Au va Canada. Céc nudc trén thé gidi da biét dén tac
hai ctia BPA, thé nhung sy hién dién ctia né van dugc
phét hién théy rong rai trong cic sin phdm nhya dan
dung va trong cd mdi trudng nudc, noi cac chat thai
nhya dung gidi ra cdc chit phu gia khdp noi trén thé
gi6i. Kha nhiéu cac nghién ctiu cho thdy BPA dong vai
tro tuong tu nhu mot estrogen do dé gy anh hudéng
x4u 1én phét trién gidi tinh & dong vat ti giai doan
bao thai dén méi sinh. D6 1a co s6 khoa hoc cho
luit cdm san xudt d6 dung nhya chita BPA cho tré
em. V6i mot cach ti€p cdn méi, nhém nghién ctiu
ctia Ngo TM, 2017 da danh gid dnh hudng clia BPA
ndéng d6 thdp (10 va 100 ug/L) 1én ca soc ngua sudt
giai doan tang trudng (Juvenile), tit 30 ngay tudi va
phoi nhiém 60 ngay. Két qua phan tich proteomics

gan cé cho thdy hgp chit nay c6 anh hudng ro rét 1én
chiic nang chuyén hoa cta gan: 1am suy giam tong
hgp ninglugng, giam glycogen, ting hinh thanh lipid,
tang khdng viém. Cau hoi dat ra 1a protein thu thé nao
da chiu tic dong ctia BPA d€ giy nén sy thay déi do?
Nhém protein thu thé nhian PPARs c6 thé 1a ddu moi
vinhiéu nghién ctiu cho théy cac protein nay tham gia
vao viéc diéu hoa cac con dudng chuyén héa glucose
va lipid & cac bénh béo phi, ti€u dusng, xo viia dong
mach va viém nhiém?~. PPARy chii yéu dugc tim
thdy & m6 m& trang. O mé gan, mic dit bi€u hién véi
lugng rat nho nhung thy thé nay ¢6 anh huéng manh
dén diéu hoa con dudng chuyén héa glucose >°. Thia-
zolidiodine da dugc dung lam thu6c d€ ting hoat tinh
thu thé PPAR trong diéu tri bénh tiéu dudng type 2
khéng insulin 7. Viéc suy giam biéu hién ctia thy thé
nay & gan dugc ghi nhin & chudt nhat v6i ché d6 an
nghéo ning lugng va ting biéu hién khi cho an nhiéu
lipid®. C/EBPa ciing la protein thu thé nhan, thudc
nhém C/EBPs, ngugc lai, biéu hién nhiéu 6 moé gan
va m6 mé trang '°. Mot s6 nghién ctu chi ra C/EBPa
ciing déng vai tro la mat xich quan trong trong diéu
hoa chuyén héa glucose va lipid & gan'>!2. Hon nita

Trich dan bai bdo nay: Thanh Céng N, Thi Mai N, Phi Nga L. Suy gidm phién ma cta gene PPARy va
C/EBPq & gan ca soc ngua giai doan Juvenile phoi nhiém man tinh véi bisphenol A. Sci. Tech. Dev. J.

- Nat. Sci.; 3(2):120-127.
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C/EBPo va PPARY c6 m6i quan hé mat thiét véi nhau
trong biét héa té bao m&'®. Trong nghién ciu nay
chung t6i gia thuyét biu hién gene ctia PPARY va
C/EBPa & gan ca c6 thé bi tac dong bai BPA, tic dong
nay dé lam thay d6i biéu hién protein gan ca chi ra
trong nghién ctiu ctia Ngo TM, 2017 . Do d6 chiing
toi da thiét 1ap lai di€u kién thi nghiém hoan toan
giéng nhu cong b6 ctia Ngo TM, 2017 ' nhung dénh
gid diém cudi khong phai la biéu hién protein ma la
biéu hién mRNA cta hai gene da chon.

VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

Thi nghiém phoi nhiém véi BPA

M6 hinh phoi nhiém man tinh tuén tha theo chi dan
TG234 ctia OECD. Cé soc ngua 30 ngay tudi dugc
phoi nhiém véi BPA ndéng d6 0 (d6i chiing), 10 va 100
ug/L trong 60 ngay tuong ty nhu céng b cta Ngo
TM, 2017 !, Mot 16 déi chiing va hai 16 nhiém BPA,
moi 16 gom 4 bé va mdi bé ¢ 10 con cé. Sau 60 ngay
thi nghiém & mdi bé c6 9 hodc 10 con cé con sdng,
tiic 13 s6 cd chét < 10% dép tng diéu kién cta phép
tht doc hoc. Mbi 16 thi nghiém c6 dugc trung binh
37 gan ¢4, thu tuoci séng, ngay lap tic dong lanh bing
nitrogen long va tri & (-) 80° C cho thi nghiém tach
chiét RNA.

Tach chiét RNA tong sé tir gan ca

Mai lan chiét RNA t6ng s6, 3 gan ca (100 £ 0,08
mg) dugc ra dong, gom chung va déng hoéa bang cdi
nghién. Chiét RNA t6ng s6 bang EZ-10 Spin Column
Plant RNA Mini-Preps Kit (Bio Basic, Canada), thuc
hién theo nhu huéng dan ctia nha san xudt. DNA 1an
trong mau chiét RNA cubi cung dugc loai bd bing
cach st dung RapidOut DNA Removal Kit (Thermo
Scientific, U.S). Chét lugng ctia RNA tdng s6 dugc
dénh gia bang dién di gel agarose 1 % va xac dinh nong
d6 bang quang phé NanoDrop ND-1000 (NanoDrop
Technologies, U.S).

Phan ting téng hop cDNA tif RNA téng s6
c¢DNA dugc tong hgp bing phan ting phién ma ngugc
(reverse transcript PCR) trén khuén RNA téng s&
(5 ng) st dung Tetro cDNA Synthesis Kit véi moi
Oligo(dT)18 (Bioline Reagenets, UK). Thé tich phan
tngla 20 puL. Chu trinh nhiét 14 45°C, 30 phut, 85°C,
5 phut; giit 6 4°C.

PCR cac gene dich va gene tham chiéu

Trude khi thuc hién cac phan tng Real-Time PCR,
cdc cdp moi can dugce xac nhan hiéu qua khuéch dai
bang cach thuc hién phan ting PCR thong thuong voéi

121

san phdm c¢DNA téng hop dugc. Cac phan ting dung
PCR Master mix ctia Thermo Fisher Scientifics, U.S.
Céc cdp mdi PCR dugc tdng hgp bdi PhuSa Biochem
(Viét Nam) dua trén trinh ty cong b6 ctia cho gene
PPARY, C/EBPa !* va B-actin diing dé1am gene tham
chiéu'>(Bang 1). Chu trinh nhiét 1a 95° C- 2 phut;
tiép theo 40 chu ki gobm: 55° C (cho PPARY hoidc
C/EBPa) hoic 56° C (cho B-actin) kéo dai 30 gidy;
72° C kéo dai 30 giay); 72° C kéo dai 7 phut; gid &
4% C. San phdm dugc dién di gel agarose 1 %, nhuém
béng ethidium bromide.

Phan Ung Real-Time PCR

Phén ting Real-Time PCR dugc thuc hién véi thé tich
cudi cung 1a 20 uL chita 350 ng cDNA, 1X Maxima
SYBR Green/ROX qPCR Master Mix 2X (Thermo Sci-
entific, U.S) va néng do moi da t6i uu la 0,8 uM;
0,8 uM; 0,7 uM tuong ting cho tling gene fB-actin,
PPARY, C/EBPa. Cac mau dugc phan tich trong dia
PCR 96 giéng cuia hé thong iQ5 Real-Time PCR De-
tection Systems (Bio-Rad, U.S) véi quy trinh khuéch
dai nhu sau: mot chu ky 95° C trong 5 phut, 40 chu
ky 952 C cho 15 gidy, bit khudn & nhiét 9 t6i vu cho
mbi cdp moi trong 30 gidy, va kéo dai 72° C trong 30
gidy. Phan ting dugc chay ldp lai bon 14n (n=4) cho
mobi mau cDNA. St dung dién di gel agarose 1% dé
kiém tra kha ning khuéch dai ctia cDNA sau khi thuc
hién phan tng Real-Time PCR. Di liéu Real-Time
PCR dugc thu thap va phan tich bing phin mém iQ5
2.1 (Bio-Rad, U.S).

Dé danh gia khdac biét vé biéu hién mdt gene dich
gitia mau phoi nhiém vé6i BPA v6i mau khong phoi
nhiém (mau cat ngang cung thoi di€ m) nghién ciu da
&p dung phuong phap 2722CT ctia Livak KJ, 2001 ',
Trong phuong phép nay st dung f-actin lam gene
tham chiéu (Ref) la di€u kién tién quyét va quy udc
khong thay d6i dudi tic dong cta doc chat. DéE
tinh tri s6 2744€T | st dung chu ky ngudng ctia gene
dich CT(T/Tg) cho gene PPARY hodc C/EBPa dugc
hiéu chinh (normalized) theo chu ki ngudng ctia gene
tham chiéu -actin CT(C/Ref) thyc hién trén 2 miu
phoi nhiém BPA (T) va 1 mau déi chiing (C) theo cac
phuong trinh sau:

Ma phoi nhiém : ACT(T) = CT(T/Tg) - CT(T/Ref)
1

M&u d6i ching : ACT(C) = CT(C/Tg) - CT(C/Ref)
2

Hiéu chinh ACT mau tht bing hiéu s6 ACT(T) va
ACT(C) :

AACT = ACT(T) - ACT(C) (3)

Tu d6 tinh ra ty 1é thay d6i biéu hién ctia PPARY hodc
C/EBPa trén mau phoi nhiém so v6i mau déi ching
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Bang 1: Trinh tu cac cdp mdi PCR

Gene Tén moi Trinh ty méi (5>-3’) Do dai mai (bp) San phdm Tm(° C)
PCR (bp)

B-actin Xusi CGAGCTGTCTTCCCATCCA 19 86 56
Ngugc TCACCAACGTAGCTGTCTTTCT 23

PPARY  Xuéi GGTTTCATTACGGCGTTCAC 20 120 55
Ngugc TGCGGCTCTTCTTGTGTATG 20

C/EBPoc  Xuoi CACAACAGCTCCAAGCAAGA 20 121 55
Ngugc AATCCATGTAGCCGTTCAGG 20

(khong phoi nhiém BPA) dugc quy vé 1 hay 100% tinh
bang 27T Néu ti s6 nay <1 la biéu hién giam, néu
> 11a biéu hién ting; néu = 11a khong thay d8i muc do
bi€u hién. Phép thong ké Student ’s t-test dugc dung
dé€ kiém dinh muc d¢ khac biét c6 nghia gitia cdc mau
v6i do tin cdy 95%.

KET QUA VA THAO LUAN

Chat luong ctia RNA téng s6

RNA t6ng s ctia gan cd phoi nhiém véi 10 ug/L, 100
ug/L BPA va nhém déi chiing (khong phoi nhiém)
dugc phan tich trén dién di gel agarose 1% (Hinh 1)
v6i 5 g RNA nap vao mbi giéng. Két qua dién di
cho thdy RNA tdng s6 ctia ca 3 mau déu cho 4 vach
RNA, trong d6 3 vach rd rét tuong ting v6i rRNA tiéu
phén 288, 18S, va 5,8S. Vach c¢6 trong lugng phan ti
thép nhét, kha m& nhat so vé6i 3 vach kia, c6 thé1a san
phdm rRNA bi phin hay trong qua trinh tach chiét.
Céc mRNA thong thudng khong tap trung thanh vach
vi c6 do dai rit khac biét va chiém ti trong rat nho,
khoang 3% trong tdng RNA. Nhu vay chit lugng ctia
RNA t8ng s6 thu dugc cé thé st dung cho viéc téng
hgp cDNA.

Chat luong cia cDNA va tinh déc hiéu cia
cap méi PCR

Két qua phan ung PCR véi cac cdp mdi va khudn
¢DNA thu dugc thé hién trong Hinh 2 cho thdy méi
gene (giéng 1 va 3, giéng 6 va 7; giéng 9 va 10) chi c6
1 san phdm duy nhdt c6 kich thudc phtt hgp nim &
khoéang duéi vach thdp nhat 350 bp ctia thang DNA.
Vach san phdm ctia B-actin (giéng 9, 10) thdp nhét,
con ctia 2 gene dich tuong duong nhau. Trong khi d6
cac ddi ching am khong c6 vach sang cho thdy khong
c6 hién tugng tao dimer ctia cdc cdp mdi. Két qua
nay cho thdy cac cip moi va chét lugng cdc cDNA dap
ung yéu ciu cho phan ting Real-Time PCR. San phdm
PCR thudc vé 3 gene dich (Hinh 2) da dugc khing
dinh béng giai trinh tu gene (khong trinh bay dit liéu).

Tinh dic hiéu cta cdp moi, hay san phdm PCR la duy
nhét cho méi gene tiép tuc dugc phén tich trong khi
chay phan ting Real-Time PCR.

T6i wu nhiét d6 va néng dé moi cia phan
ung Real-Time PCR

Nhiét d6 bat cap tdi uu cho gene B-actin, PPARY va
C/EBPa dugc xac dinh qua phén tich sén phdm Real
- Time PCR stt dung phan mém iQ5 Real-Time PCR
Detection Systems (Bio-Rad, U.S). Két qua cho thdy
(khong trinh bay di liéu) tat ca cdc phan ting déu
cho dudng cong nhiét do chay ctia san phdm c6 mot
dinh duy nhat tuong ting véi nhiét do bit cap ctia moi
tai 56° C cho gene B-actin, tai 55° C cho PPARY va
C/EBP. San phdm Real-Time PCR 14 duy nh4t cho méi
gene chiing to tinh ddc hiéu cta cdp méi da st dung
ciing nhu nhiét d¢ bt cip mai ctia phan ting da dugc
chuén héa.

Noéng d6 moi tét nhat clia phan ting Real-Time PCR
sé cho gia tri chu ki nguéng CT thdp nhat. D6i véi
gene -actin, khao sat nong do moi tit 0,1 pM dén 0,9
UM cho thdy néng d¢ tét nhat1a 0,8 uM (CT = 15,54).
bsivéi gene PPARY va C/EBP o khao sat nong d6 moi
tuong tu nhau tt 0,5 uM dén 0,9 uM, cho thiy néng
do t6t nhit 1an lugt cho tiing gene 14 0,8 uM (CT =
25,29) va 0,7 M (CT = 26,06).

Thay d&i miic dd biéu hién mRNA chia gene
PPARY

Céc thong s6 dic trung cho biéu hién gene PPARY tac
dong bsi BPA dugc thé hién trong Bang 2 . Chi s6
CT do dugc cha gene B-actin vé Iy thuyét 1a khong c6
su khac biét gitia cdc mau do quy udc gene nay khong
chiu téc dong ctia doc chit va st dung dé tham chiéu.
Thuc t€ trén Bang 2 cho thay CT cua gene nay kha la
khac biét gitia 3 mau. Diéu nay cé thé giy bsi d6 tinh
sach ban d4u ctia RNA hay d6 dong nhat cDNA gitia
3 mau khong dong déu, trong khi d6 cac phéan tng
Real - Time PCR khéng ché lugng cDNA khudn bang
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Déi 10pg/L

chimg BPA

100pg/L
BPA

Hinh 1: Gel dién di agarose 1% ctia RNA t8ng sé ciia gan ca phoi nhiém véi BPA va déi chiing.

Hinh 2: Gel dién di agarose 1% san pham PCR ciia gene PPARY, CEBP va 3-actin. Ghichu: (1) va (2) sdn phdm
120 bp ctia gene PPARY; (3) D6i chiing Gm phdn tng PCR genePPARY; (4) Thang DNA ruler 1kb; (5) B8i chimg am phan
ting PCR gene C/EBPa; (6) va (7) sén pham 121 bp cta gene C/EBPa; (8) D3i chiing dm phan ting PCR gene B-actin; (9)

va (10) sén phdm 86 bp ctia gene B-actin.

nhau, 350 ng cDNA cho mdi phan ting, dan dén CT
khéc nhau. Tuy nhién khéc biét nay sé dugc loai trit
khi tinh tri s6 ACT trong moi mau ctia tling cdp gene
dich va gene tham chiéu. Trj s6 2AACT bigy thi mic
d0 biéu hién ctia cling gene trong mau phoi nhiém so
v6i d6i chiing. Két qua cho thdy biéu hién ctia gene
PPARY trong mau gan ca phoi nhiém véi BPA 100
ug/L thap hon dang ké (0,67 1an) so vé6i d6i chiing,
trong khi d6 trong mau phoi nhiém véi BPA 10ug/L
suy giam it hon (0,11 14n) so v&i nhém déi chiing.

Nhu vay BPA da gay nén suy gidm biéu hién ctia gene
nhung phu thudc néng do. Mtic d6 suy gidm thay d6i
khong dang ké ¢ 16 nhiém BPA 10 ug/L nhung giam
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1o rét § néng do 100 pg/L cho thay viing 10 - 100 pg/L
la quan trong trong phoi nhiém man tinh BPA 1én cd
soc ngya giai doan Juvenile. BPA 10 pg/L c6 thé coi
la gid tri NOEC (not observed effect concentration) va
BPA 10 pg/L 1a gia tri LOEC (lowest observed effect
concentration).

Thay d6i midc d6 biéu hién mRNA cha
C/EBP«

Céc thong s6 dic trung cho biéu hién gene cua
C/EBPa dugc thé hién trong Bang 3 . Két qua cho
thdy, tuong tu nhu gene PPARY & trén, chi c6 16 miu
phoi nhiém 100 pg/L BPA la bi gidm biéu hién 70%,
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Bang 2: Thay d8i biéu hién mRNA ctia gene PPARY

Mau PPARY B -actin
Cr+SD Cr £SD
Déi chiing 26,00£0,79 18,30£1,06
BPA 10 ug/L 32,10+0,85 21,184+0,44
BPA 100 ug/L 23,62+0,83 15,3440,37

ACT AACT 7 = F
(95% CI)

7,7 1,32 0,00+1,32 1,00 (0,40-2,50) -

10,9240,96  3,22+40,96 0,11 (0,06-0,21)  **

8,2840,91  0,5840,91 0,67 (0,36-1,26) *

Ghi chii: D6 lap lai n = 4; CI: Confidence Interval; *p < 0,01; **p <0,05.

su thay déi 1a khong dang k& ¢16 10 pug/L BPA (giam
2%).

THAO LUAN

Phoi nhiém cd soc ngya giai doan Juvenile véi 100
ug/L BPA lién tuc 60 ngay gy nén suy gidm biéu hién
mRNA déng thoi hai gene, PPARY va C/EBPo & gan
v6i muc d6 suy gidm tuong tu nhau, 67% va 70%.

Trong khi mét s6 nghién ctiu chi ra BPA gay ting biéu
hién gene PPARY 6 mé m& va biét hoa t€ bao béo
clia dong vat'”!8 thi nghién ctiu nay lai cho thiy &
nong do BPA 100 ug/L (438 nM) gay tac dong biéu
hién gidm 6 mo gan cd soc ngua gia doan tdng trudng.
Nhu vay tac dong ctia BPA c6 thé trai chiéu & cdc mo
khéc nhau, c6 thé do vai tro diéu hoa cia PPARY &
mbi mé 1 khac nhau'®. Thu thé nay chi biéu hién
mot lugng rit nhé & mo gan cang cho thdy nhiing
thay d6i nho vé miic do c6 thé gay anh hudng 16n 1én
chuyén héa. Nghién ciiu con cho thdy thu thé nay c6
tac dong tryc tiép 1én diéu hoa glucose & gan 12, Tac
dong giam biéu hién khoang 67% ctia gene PPARY gan
trong nghién ctiu nay la dang ké, cho thdy protein nay
c6 thé 1a mot mét xich quan trong chiu trach nhiém
diéu hoa cac chu trinh trung tam gitia glucose, lipid
va nang lugng ghi nhan trong nghién ctiu proteomics
ctia Ngo TM, 2017 ! thuyc hién & diéu kién tuong tu.
Két qua nay cling tuong dong véi két qiia nghién ctiu
clia Martella A, 20162 vé thu thé khic ciing nhém 12
PPAR@, biéu hién chu yéu & gan, ciing bi gidm biéu
hién khoang 30% va lipid bi tich tu nhiéu hon & gan
khi cho ca soc ngya 6 thang tudi phoi nhiém véi BPA
100 ug/L trong 48 gig. PPARY v6n biéu hién rét it
& gan ngudi binh thudng nhung d6i v6i bénh tiéu
dudng type 2 thi gn nhu khong c6 biéu hién. Khi
nghién ctiu dung thudc ch van (agonist) da lam tang
biéu hién ctia PPARY Ién 6 - 7 1an, nhg d6 ting hoat
tinh clia clia gan, ting oxi hoa glucose, nhung dong
thoi gidm chit béo tu do, giam khang insulin!. BPA
tac dong ngugc lai, lam giam lugng PPARY c6 nghia
la gidm hoat tinh cta gan, gidm diéu hoa glucose ctia
gan tuong tu nhu tinh trang chuyén hoéa cta bénh
tiéu dudng type 28. Ngoai ra nghién ciiu ctia Gazit
V, 20127 con cho thdy PPARY con déng vai trd trong

tai tao t€ bao gan, mot chiic ning quan trong clia gan
ma néu suy gidm din dén xo gan. BPA lam giam biéu
hién ctia thy thé nay con c6 thé gy nén gidm kha ning
tai tao clia t€ bao gan. Can c6 thém nghién ctiu vé vin
dé nay.

C/EBPa 1a thy thé & nhan biéu hién nhiéu cd & cd mod
gan va mdé md trang. Trong khi phan 16n cdc nghién
ctiu vé vai tro cta thu thé ndy ¢ m6 ma thi c6 rét it
nghién ctu & gan. O gan, thy thé nay tham gia vao
chiic nang ki€ém sodt diéu hoa lipid va glucose theo
cach thic trai ngugc nhau. Khi phd héng gene nay
& gan chudt nhdt gy sut gidm sy bifu hién cta en-
zyme glucokinase, ttic suy giam mtic d¢ diéu hoa nong
d6 duong huyét cao ctia gan, giam tao thanh triglyc-
eride, ting protein van chuyén acid béo, nhung khong
thay d6i téng hop glycogen ' 2. Mit khac, gan ngusi
nhiém m& (steatosis) khong phai do rugu thi protein
van chuyén acid béo FABP1 bj tic ché bdi C/EBP¢ 23,
biéu nay c6 nghia giam miic d6 biéu hién C/EBPa ¢6
thé 1am tang hinh thanh acid béo. Nhu véy tac dong
ctia BPA gay suy giam gene C/EBPa & gan & day co
thé lién quan téi sy tang protein van chuyén acid béo
ghi nhan dugc & gan cd soc ngua nhu trong nghién
cliu proteomics cita Ngo TM, 2017 khi phoi nhiém
& cing néng d6 100 pg/L BPA. Két hop két qua nghién
ctiu nay véi két qua nghién cttu da cong bo cta cling
nhém tac gia Ngo TM, 2017 1?* cho thdy BPA c6 kha
néng tac dong dén diéu hoa glucose va lipid & gan gy
nén suy giam chiic ning gan, dan dén gan nhiém mg,
tic la tich tu acid béo (steatosis) chi khong phai la
biét hoa té bao ma (adipogenesis).

KET LUAN

Nhu véy & dong vat, BPA khong chi la hgp chit gay
bién ddi ndi tiét t6 sinh san trong giai doan phoi va
mdi sinh nhu nhiéu tai liéu c6ng b6 ma con tic dong
lam suy giam chtic ndng hoat dong ctia gan & giai doan
tang trudng. Chic ning gan cla cd soc ngya bi thay
d6i bdi tac dong ctia BPA c6 thé ¢6 sy tham gia chia hai
thu thé PPARY va C/EBPa. D€ c6 dugc két luan chic
chén hon vé vai trd cua hai thu thé nay d6i véi chic
ning gan thi cin phai c6 dugc dii liéu tuong quan
gitia hoat tinh sinh héa cta gan v6i miic d6 biéu hién
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Bang 3: Su thay ddi biéu hién mRNA cta gene C/EBPq

Mau C/EBPx B -actin ACT
CT+SD CT+SD

Déi chiing 26,39 10,29 18,30 +1,06 8,09 £1,1

BPA 10 ug/L 34,62 40,80 21,18 0,44 13,4 +0,91

BPA 100 ug/L 23,94 0,65 15,34 +0,37 8,6 +0,75

AACT 7 = F
(95% CI)

0,00 £1,10 1,0 (0,47-2,14) -

5,35 +0,91 0,02 (0,01-0,05) *

0,51 40,75 0,70 (0,42-1,18) %

Ghi chii: D6 lap lai n = 4; CI: Confidence Interval; *p < 0,01; *p < 0,05

mRNA. Ngoai ra khoang néng do tii 10 ug/L BPA dén
100 ug/L BPA chtia cac ngudng NOEC va LOEC, vi
thé can dugc chia nho budc nhay néng d6 dé€ xac dinh
lai céc tri s6 nay chinh xac hon.

CHU VIET TAT

BPA: bisphenol A

C/EBPs : nhém protein ting cuong gdn CCAAT
C/EBPa : protein ting cudng gain CCAAT dang alpha
CT: chu ki ngudng

LOEC: Nong d6 thap nhat quan sat thdy tac dong
NOEC: Nong d6 cao nhat khong quan sat thdy tac
dong

OECD: T6 chtic Hgp tac Kinh t& va Phat trién
PPARs : nhom protein thu thé hoat hoa tién peroxi-
some

PPARy: thu thé hoat hoéa tién peroxisome dang
gamma

Y PUC TRONG NGHIEN CUU

Céc thi nghiém véi cd soc ngua thudc dé tai C2017-
20-35 ctia Dai hoc Qudc gia TPHCM da dugc chidp
thuén vé dao dtic trong nghién ctiu y sinh hoc, chiing
nhan s6 4-2019/NCHG-HDDD cuia Vién nghién ciiu
thé hé gene.

XUNG POT LOI iCH

Céc tac gia khong c6 xung dot lgi ich.

DONG GOP CUA CAC TACGIA

Nguyén Thanh Cong va Ngé Thi Mai la ngusi thuc
hién thi nghiém, thu thap va xt ly cac di liéu thu
dugc. Lé Phi Nga va Ngo Thi Mai dong gop chinh
trong viéc viét va chinh stia ban thao.

LOI CAM ON
Nghién ctiu dugc tai trg tii dé tai C2017-20-35 ctia Pai
hoc Quéc gia TPHCM.
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ABSTRACT

Introduction: Bisphenol A (BPA) is used in synthesis of plastics. It is known as a potential chemical
that causes hormonal changes in human and animals. Many previously studies showed that the
activity of BPA was similar to estrogen and it could affect on embryonic and newborn stages. From
adifferentapproach, a research by these authors published in 2017 suggested that BPA could effect
to the fast- growing stage of an animal based on proteomic profiles of Juvenile-stage zebrafish livers
long term exposured to pg/L range of the chemical. This study was the extent of that research to
further investigate which metabolic receptors in liver effected by BPA exposure. Among suggested-
hepatic receptors, PPARy and C/EBPa genes may be targeted by BPA under such exposure condi-
tion. Methods: In this study, zebrafish at 30 day of age were exposed to 0, 10 and 100 pg /L BPA,
respectively, and continuously for 60 days under a standar condition for testing chronic toxicity of
a chemical on fish. At the end of the testing, mRNA levels of PPARy and C/EBP o genes in zebrafish
livers of BPA-exposed groups were compared to that of BPA-unexposed group using Real-Time PCR
method with B-actin gene as the reference gene. Results: BPA affected transcription level of both
genes depending on the concentration of the chemical. Reduction of 67% and 70% on mRNA level
for PPARy and C/EBP;, respectively, was only observed on 100 pg/L BPA-exposed group. No signif-
icant change on such regulation was found in 10 ug/L BPA-exposed group. Conclusion: Thus, the
effect of BPA exposure on liver functions of zebrafish at juvenile stage may associate with hepatic
PPARy and C/EBPa receptors and it depends on the chemical concentration.
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