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Pénh gid tic dong ciia Acetaminophen 1én su phit trién
phoi ca ngua van (Danio rerio)
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Tém tit

Trong nhiéu thap ky, acetaminophen la chat thudc nhém thude ha nhiét - giam dau dugc sir dung rong rii &
nhiéu d6i tugng ké ca tré so sinh va phu nit mang thai. Tuy nhién, chua ¢6 nhimg nghién ctru chuyén sau danh
gi4 anh huong clia acetaminophen 1én sy phat trién ciia phoi thai. Trong nghién ciru ndy, ching t6i sir dung phdi
c4 ngua van dé danh gid anh huong clia acetaminophen 1én sy phat trién tir giai doan som t6i khi du thé két thic
giai doan tao hinh va hoan thién vé hinh thdi. Gid tri TI thu duoc sau khi phoi nhiém phéi cd ngua van & cdc
ndng d6 khic nhau déu 16n hon mét. Bén canh do, cic bat thuong vé hinh thdi nhu phit mang noan hoang, phit
ndo, di dang dudi, hoai tir, ty mdu va giam sic t6 cua 4u thé da dugc quan sat. Két qua thu duoc - trong nghién ctru
nay cho thiy acetaminophen c6 anh hudng khong nho t6i qud trinh phat trién phdi cd ngua van dac biét 1a kha
nang gy di dang.

Nhén ngay 26 thang 9 nim 2015, Chinh sira ngay 07 thang 11 niam 2015, Chp nhan ding ngay 25 thing 3 nim 2016

Tuwr khoa: Acetaminophen; doc tinh; cd ngua van; Danio rerio; di dang.

1. Pit van dé nhiing phat trién bat 1oi vé hanh vi khi tré duoc
3 tudi” [1]. Trong nghlen ctru méi cong bd vao
Acetaminophen la thanh phén chinh cua da thdng 2 nam 2014, cdc nha khoa hoc Dan Mach
$6 loai thudc giam dau - -ha s6t thuong mai dan da thong ké trén 64.000 ba me va tré em chi ra
duogc st dung. Theo s6 liéu nam 2008 cua to rang, nhiing ba me dung acetaminophen trong
chuc FDA, My, khoang 246 d lidu qué trinh mang thai c¢6 anh hudng dén triéu
acetaminophen duoc st dung mdi nim va c6 xu chung tang dong gidm chd y (ADHD) cua tré
huéng tang [5]. Loai thudc nay duoc st dung nho sau nay [6].
pho bién, ké ca cho tré so sinh va phu nit mang Tuy nhién, dnh huong cua acetaminophen
thai. Trong nhitng ndm vira qua, da c6 nhiéu 1€n sy phét trién cua phdi thai chua c6 nhiing
nghién cltru chi ra mic d6 nguy hiém khi st két qua nghién ctru thuce sy rd rang do han ché
dung qué lidu acetamophen cing nhu diing cua phuong phap va doi twong nghién ctru trude
thuoc trong thoi gian dai dac biét trong thoi ky day. M6 hinh thtr doc tinh trén dong vat c6 vi
mang thai. Thang 10 nam 2013, cédc nha khoa bac cao (nhu: chuét, tho, ga...) la giai phéap
hoc Canada, da thong ké céc truong hgp mang hiéu qua nhung bi han ché boi cic van dé vé
thai tir nim 1999 dén ndm 2008, ket luan rang dao dlrc nghién clru, ngln sich va thoi gian.
“Nhitng dra tré bi tiép xdc lau dai v6i Trong nhirng thap ni€n gan diy, mo6 hinh thu
acetaminophen tai giai doan thai nhi cho thdy doc trén phdi cd ngua van (Danio rerio) khac
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phdi tuong ty nhu & dong vat bac cao) [3, 4].
Nam 2009, céng trinh nghién ctru cua David va
cs da chi ra anh huong cua acetaminophen I€n
su phét trién cua cd ngua van & giai doan s6m
(phoi vi), giai (jogm no va giai doan au thé. Theo
nhitng cong bo trong bai béo, tic gia tap trung
danh gid anh huong cua acetaminophen ¢ ndng
do thap (tur 0 — 100 mg/l) va truong dién (kéo
dai trong 7 ngay) thé hién ¢ nhiing két qua quan
sét duoc ¢ giai doan phdt trién phoi vi, mat sac
t0 va nhitng di dang ¢ vay va dudi trong giai
doan au thé [2]. Trong qua trinh phat trién cua
ca ngua van, phoi ca dugc bao boc bdi mot 16p
mang phdi (chorion). Do do, tai giai doan nay,
phoi ¢4 ngua van chua cé su ti€p xuc truc ti€p
Vo1 acetaminophen qua duong tiéu héa nhu &
giai doan au thé do d6 s€ 1a m6 hinh hitu ich mo
phong su tiép xuc thu dong véi acetaminophen
cua thai nhi. Trong nghién clru nay, chiing to6i
danh gid chuyén séu anh huong cua
acetaminophen & nong d6 cao (tir 150 — 1200
mg/l) cling nhu nhitng anh hudéng cua
acetaminophen t6i sy hinh thanh céc co quan
trong giai doan phat trién phdi c4 ngwa van.
Nhirng Kkét qua trong nghién clu nay s€ cung
cép nhitng minh chu’ng khoa hoc dé cin nhic su
can thiét phai dnh gi4 lai mirc d6 anh huong
clua acetamlnophen 1én qua trinh phat trién phoi
& cac ddi tuong nghién cuu c¢6 céu tric co thé
va qua trinh phat trién gan VOi con nguoi hon
nhu ¢ cdc dong vat c6 vi nham klem tra lai tinh
an toan clia chat nay 1én sy phat trién phoi thai.

2. Pbi twong va phwong phap nghién ciru
2.1. Péi twong nghién ciru

C4 ngua van (Daino rerio) trudng thanh
dugc cung cap boi phong thi nghiém Cong nghé
Té bao Pong vat, Bo mdén Sinh hoc Té bao,
khoa Sinh hoc, truong Pai hoc Khoa hoc Tu
nhién, Pai hoc Quéc gia Ha N¢i. Ca duogc nuoi
trong diéu kién 27 + 1°C, 14 gio sdng/10 gio
t01 pH 7,0-7,2. Pau chu ki sdng, cip cd ngua
van dugc giao phdi trong 30 phit. Phoi duoc
thu va rira trong dung dich E3 (nuéc RO ¢6 bd
sung NaCl, MgS0O,, KCI, CaCl,) dugc chon
dudi kinh hién vi dé loai bo phdi chét, khong

thy tinh va bat thudng & giai doan tir 4-256 té
bao tuong tng 1-3 gid sau thu tinh.

Acetaminophen (>99%, Sigma) dugc
pha trong dung dich E3 véi dai nong do twong
tng: 150, 200, 250, 300, 400, 550, 700, 900,
1200 (mg/1). Phdi ca ngua van duoc phoi nhlem
mdi nong do acetaminophen trén dia 24 giéng,
db6i chtng am dugc thay thé bang dung dich E3.
Cac mau thi nghiém s& duoc quan sit dudi kinh
hién vi va chup anh céc di dang bét thuong thu
nhan dugc tai cac thoi diém 24, 48, 72 va 96
gio. Thi nghiém dugc 13p lai it nhat ba lan.

2.2. Phwong phdp nghién cuu

Trong nghién ctru nay, cdc ti€u chi dénh gid
thir doc tinh dya theo tiéu chuin OECD
(Organisation for Economic Co- operatlon and
Development) [8]. Phdi dat yéu cau dugc phoi
nhiém véi dai nong do acetarmnophen khéc
nhau, quan sit va ghl lai cic két qua vé ti 18
song chét ciing nhu céc di dang hinh thai quan
sdt dugc. Ti 1€ di dang dugc tinh theo ti 1¢ ph01
bat thuong/au thé song sot. Céc chi ti€u dé xac
dinh phdi di dang bao gom phu mang noan
hoang, phu ndo, phu mat, pht mang bao tim,
mat sdc t0, di dang hinh thdi du6i. Cac di dang
hinh thdi xut hién ¢ céc giai doan phdt trién
khéc nhau cua phoi cd ngua van. Hinh théi
dugc so sanh voi cdc moO ta trudc diy cua
Kimmel va cs [7]. Cdc chi ti€u dé xdc dinh phoi
chét gdbm phdi dong ty, khong téch dudi, khdng
hinh thanh thé tiét (24g10r) thleu nh1p tim (tur 48
gio dén 96 £i6). Tu cdc ket qua thr nghiém,
chting t6i tién hanh tinh nong do gy chét 50%
(LCs), ndng do gay di dang 50% (ECs), chi sd
TL

Chi so gy di dang TI (LCs¢/ECsp) duge st
dung nham danh gid mic d nhiém doc ctia ha
chét [12].

e TI> 1, hop chat duoc coi 1a gy quii thai.
Tai do nong do ma 50% cé ngua van c6 bat
thuorng v€ phat trién thip hon nong do 50% hop
chat gay chét.

e TI <1 héa chit c6 anh huong chinh 1a giy
chét.

e TI = 1, danh gid doc tinh phai dugc thuc
hién & nong d6 LCsy chinh xac dé xéc dinh di
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tat ctia c4 ngua van ¢ nong do d6. TI = 1 1a khé
x4y ra.

Céc phan tich thdng ké gdm hdi quy, bleu
dd, do tin cay dugc thuc hién v6i phin mém
Graphpad Prism v.5.04.

3. Két qua nghién ciru

3.1 Anh huong cua acetaminophen lén sirc
song phoi cd ngwa van

Dé xdc dinh do doc cua acetaminophen, cic
duong cong dép ung lidu tai 24 gio, 48 gio, 72
gio, 96 gio dugc xdy dung dua trén ti 1€ phoi
song va ti 1¢ phoi di dang. Két qua dugc thé
hién ¢ hinh 1.

Sau 24 gi phoi nhiém, acetaminophen anh
huong t6i kha ning sdng sét ciing nhu hinh thai
ctia phoi va tang dan theo ndng d6. Tai ndng do
700 mg/l da xudt hi¢n phdi chét, trong khi do,
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anh huong gy di dang duoc quan sit & ndong do
thip hon 1a 400 mg/l (Hinh 1A). Sau 48 gid
phoi nhiém, anh hudng cia acetaminophen ting
dang ké so voi thoi diém 24 gio, thé hién ¢ s6
luong phoi chét ting 1én (ndng d6 1200 mg/l s6
lugng phdi chét dat 74,3%) va nong do 250
mg/l da xuét hién di dang hinh thédi (Hinh 1B).
Tai thoi diém ddnh gid sau 72 gid phoi nhiém,
phdi chét chi bat ddu dugc phit hién thiy &
nong d¢ acetaminophen 550 mg/l nhung tat ca
céc phdi con sdng déu xuat hién di dang. Két
thic thi nghiém tai thoi diém phoi nhiém 96
gio, ndong do 400 mg/l acetaminophen da bat
dau 1am mot sé phoi chét va ty 1& phoi chét ting
theo chiéu ting nong d¢ (hinh 1D). Trong cic
nong do phoi nhiém, ngoai néng d6 150 mg/l
khong Xuét hién di dang, tht ca céc néng do con
lai déu c6 céc phoi di dang va muc do cling nhu
ty 1€ phoi di dang ty 1¢ thudn véi né)ng do.
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Hinh 1: Pudng cong dap tmg liéu véi acetaminophen sau khi phoi nhiém tai (A) 24 gio,
(B) 48 gio, (C) 72 gio, (D) 96 gio.
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Tir nhitng két qua thu duoc tir ty 18 chét, ty
I¢ di dang & cic ndng d0 va thoi gian phm
nhiém khac nhau, ching toi xdc dinh dugc gla
tri LC50, ECs, thé hién trong bang 1. Két qua
cho thay gia tri TI (LCs/ECs) 0 céc khoang
thoi glan phoi nhiém khac nhau deu 16n hon 1.
Nhu vay, acetammophen ¢6 thé duoc xem la
mot chat c6 kha nang gay di dang trén phoi ca
ngua van.

Béng 1: Céc chi $6 LCsq, ECso va TI cua
acetaminophen d6i voi phoi ca ngua van trong cic
khoang thoi gian phoi nhiém khéc nhau.

24gi5 48 g0 72gi6 96 giv

LCs, ; 935 800 700
(mg/l)
ECs, 830 394 340 300
(mg/l)

TI - 2,56 2,34 2,33

3.2, Anh hirdng ciia acetaminophen 101 sy phdt
trién hinh thdi ciia phoi cd ngira van

Bén canh tic dong téi kha niang sdng sét
cua phoi, acetminophen con anh hudng téi sy
phat trién hinh thdi ctia 4u thé. Ching toi quan
sdt duoc nhiéu di dang hinh théi trong qud trinh
phat trién ctia phdi & céc thoi gian phoi nhidm
khac nhau. Két qua duoc thé hién & hinh 2.

Phan tich cic di dang hinh théi phoi, ching
t6i quan sat thdy mot s6 di dang xudt hién trong
sudt qud trinh phat trién va hoan thién cia co
quan nhu: phtt mang nodn hoan, phtt mang bao
tim, mat sic td. Trong khi d6, mot s6 dj dang lai
xudt hién sau khi cdc co quan dd hoan thién
nhu: phit ndo, phit mét, hoai tir mét.

Hinh 2: C4c di dang khi phoi nhiém acetaminophen.
A: Déi ching; B: Phit mang nodn hoang (24 gid); C: Hoai tir (48 gid); D: Phit ming bao tim (72 gid); E: Phit ndo
(96 gi®); F: Phi mét (96 gio); G: Mat sic t (96 gid); H: Di dang hinh thdi dudi (96 gio); I: Hoai tir ndo (96 gid).
Miii tén: Piém bt thuong.
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4. Thao luian

Tac dong ctia acetaminophen phu thudc vao
lidu va thoi gian phoi nhidm thé hién & ti 18
phdi chét ciing nhu mic d6 nghiém trong va
phirc tap cta nhiing bat thuong hinh thai.
Ching t6i cling quan sit dugc mirc d6 nghiém
trong cuia di dang ciing gia ting nhu phii né 16n
hon, ting di dang hinh thai dudi va hoai ti... Tu
bang 1 cho thiy, chi s6 TI >1 tai tat ca céc giai
doan danh gia va két qua nay ciing twong dong
v6i két qua cua Ingrid va cs [11]. Tir d6 chiing
t6i dua ra két luan acetaminophen 12 chat c6
anh huong dén qud trinh phét trién hinh thai
phodi c4 ngwa van. Chi s6 TI tai thoi diém 48 gid
(TT = 2,56) c6 gia tri 16n nhét trong cic thoi
diém danh gia. Két hop voi sy giam manh cua
gid tri ECs trong giai doan phoi nhiém 24 - 48
gio, ta nhan thiy acetaminophen tic dong 16n
nhit vao hinh thdi & giai doan hinh thanh va
phat trién co quan ma khong phai ¢ giai doan
sau hoan thién. Bén canh d6, mot ) cong bd
két qua nghién ctru ciing ching minh tinh doc
clia acetaminophen 1én sy phat trién co quan
nhu than, khuyét tat 6ng tién than va giy doc
gan [3, 10].

Dya trén két qua phoi nhiém voi
acetaminophen, chiing t6i di xdc dinh rang viéc
tiép xic v6i acetaminophen trong 24 gio dau
tién cta phoi, dii dé gay anh hudng 1én su phat
trién hinh théi thé hién & phit mang noan hoang
(hinh 2B). Trong cac di dang thu dugc di dang
phit mang bao tim 1a di dang phd bién nhit,
xuét hién ¢ nhiéu ndng dé ciing nhu trong sudt
thoi gian phoi nhiém. Ngoai ra, ching toi ghi
nhan nhitng anh hudng ctia acetaminophen 1én hé
tim mach va hé than kinh nhu phit mang bao tim,
tu miu, phll ndo, hoai tir ndo (Hinh 2D, 2E, 21).

Mot s6 nghién ciru dd cong bb tic dong ciia
acetaminophen 1én sy phat trién cta phoi cd
ngua van thong qua chi sé dénh gia TI, nhung
chua c6 nhitng dénh gid vé di dang hinh thai
trong qué trinh phét trién cua phoi [11]. Tuy

nhién nghién ctru cua ching toi da dua ra cac
chi tiéu di dang chi tiét nhu: phit mang bao tim,
ty mau, mat sic to... Nhu vdy, trong nghién
cliiu nay, ching t6i da xac dinh dugc chinh xac
cidc di dang cling nhu muc d§ anh hudng cua
acetaminophen 1én giai doan phat trién sém ciia
phoi cd ngya van.

Nhing két qua thi nghiém nay cho thay,
néu bi phoi nhiém & néng d0 cao hoac kéo dai
trong qué trinh phét trién thi phdi cd ngua van
s€ c6 nhiing di dang & nhiéu bd phin va & céc
mic d0 khiac nhau. Mac du néng do
acetaminophen thi nghiém ciing nhu thoi gian
phoi nhiém c6 thé cao hon nhiéu so véi thyc té
sit dung thubc & trén ngudi, va dbi tuong
nghién ctru thugc nhém dong vat bac thép hon
s0 v6i con nguoi, nhung két qua nay ciing phan
nao chi ra dugc nhitng bt thudng cé thé xuat
hién trong giai doan phoi cta cic dong vat khac
vi cdc dong vat bac cao hon cé cling ¢6 nhiing
giai doan phét trién som twong dong véi phdi
cd, nhu qué trinh phat trién phdi ngudi cling trai
qua giai doan c6 khe mang, hinh thanh duéi, c6
tdi noan hoang... Nhiing tdc dong manh 1én cau
tric than kinh nhu ndo hodc cac té bao c6
ngudn gdc than kinh nhu té bao sic td cho thay
day 1a nhitng co quan, té bao c6 tinh nhay cam
cao voi acetaminophen. C6 thé cdc thir nghiém
danh gia chuc néng s€ gitp xac dinh dugc muc
d6 tac dong 1én chiic nang clia co quan, dic biét
12 co quan than kinh.

5. Két luan

Trong nghién ctru nay, ching t6i tién hanh
céc thi nghiém nghién ctru nhim x4c dinh mdi
lién hé dap ung licu giita ti 1¢ séng chét va ti 18
di dang ciing nhu xéc dinh chi s6 TI Tur két qua
thu dugc, ching tdi budc dau két luan
acetaminophen c6 anh hudng t&i qué trinh phét
trién phoi c4 ngua van dic biét 1a kha ning gy
di dang.
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Effects of Acetaminophen on Embryonic Development in
a Model of Zebrafish (Danio Rerio)

Duong Thuy Linh, Hoang Thi My Hanh, Nguyen Lai Thanh

Biology Faculty, VNU University of Science, Vietham National University,
334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnam

Abstract: For many decades, acetaminophen has been widely used as an anti-pyretic, analgesic
for almost all groups of patients, including infants and pregnant women. However, there has been
hardly any in-depth study assessing the effects of acetaminophen on embryonic development. In this
study, we employed a model of Zebrafish at early and laval stages to study the effects of acetminophen
on the embryo development. The zebrafish embryos were exposed to acetaminophen 2 hours after
fertilization until 96 hours of larval stage. The TI (index of malformation) of acetaminophen was drastically
higher than the control in all treatments. Moreover, various kinds of malformation, including yolk sac
edema, heart edema, head edema, curved tail, necrosis as well as hypopigmentation, were observed. Based
on these evidences, we concluded that acetaminophen might induce drastical impact on the development of
zebrafish embryos, probably the major cause for malformation.

Keywords: Acetaminophen, toxicity, zebrafish, Danio rerio, malformation.



