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The Toxicological Effects of Ahnjon-Yichun-Tang
in Pregnant Rats and Fetuses

Bum Hoi Kim
Department of Anatomy, College of Oriental Medicine and Research Institute of
Oriental Medicine, Dong—-Eui University, Busan 614-851.

Abstract

The objective of this study was to characterize the adverse effects of Ahnjon—Yichun-Tang during
early pregnancy. Following successful mating, female Sprague-Dawley rats were given Ahnjon-Yichun-
Tang (AYT) extract by oral administration daily with dose of 150mg (n=10), 300mg (n=10), 450mg (n=10)
for 20 days of pregnancy. The rats in Control group(n=10) were orally administrated with Saline. All
pregnant rats of Ahnjon-Yichun-Tang—treated and Control groups were sacrificed on day 20 of pregnancy.
The pregnancy outcome was determined and the internal and reproductive organs of pregnant rat were
observed. The fetuses were examined for the presence of various developmental toxic endpoints and stained
with alcian blue and alizarin red S, and observed skeletal malformations.

The results obtained in this study represent that there is no significant changes between Control and
Ahnjon-Yichun—"Tang—traeted groups in body weight, organ weight, blood chemistry values, hematological
values and pregnancy indexes of pregnant rat. The skeletal malformation of fetus was not observed as well.
These results suggest that oral administration of Ahnjon-Yichun-Tang does not produce either maternal
or developmental toxicity.

Key words : Pregnant toxicity, Ahnjon-Yichun—Tang, SD rat, ALT, AST, BUN, Creatinine.
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Table 1. Herbal Composition of Ahnjon-Yichun-Tang(AYT)

=z
&
=
=
a}
g
7]
=
=
ul
=
==
K3
==
K3

oo BN < U X
ﬂo&LWcTuTﬂ ﬂ;odl_zﬂﬂmﬂoﬂm
_ %Mmmoﬁaﬁ_ ﬂj?%%%ﬁﬂo%
& o H R R o ® O T Mo AW s o
S EEEEEE R IE o T8 2 e g U A
o) = O X R o o
: i el g Tuckifvne
o} = pry N N Y
%%W@ﬂm ey NN =
S U T I S A
= <o rH o B ~N = W T T =
| R o AE‘LI %0 ° %o il W 5 = et
— 8 ) K Ho _,THTWM_; ,uTﬂldw
ol o) T Wk mK N o K i~ N T k3 Ma ok o oo B
_l_ln_ e ,WH_ ~ - ‘Wﬂﬂ ~ - Ot ‘mﬂ o o 5.0 ,m.ﬁ
X 0 ST ~ B . o o
B o= o &9 g Ko o Powseyfyenx X
e . S = BE Wy Ko <) ol L i e N~
3 SHES L - ol ) R 3 R B I
5 8 W ~N . mﬂOAﬂolur q_ﬁulo_,oniﬂw o T
5 = . Q2 S HexsI AT 6 9N o 2R oo
mmm.mﬁmeF I o E T xR
. N 7 . o
sSE:fg8 8 IR NI QUr® o g s g S
S ESL TS ES o & - o] T dp oy T BE T oM of = Ho B
AR I I o
S EETET
mmwm@mmmm N I XH BT T T MW o
S S §a8 Y ES §E S glo <o P FRMIET
- S 33 R A W R TR B
3 : Y2 R T E TR LT
R G Ho ooy N Woosop e oy N
P T g R R S !
—_— _ =
IR ¢ wx HgBuda gl
o = ™~ or o
o— B ATooW_Ll or AN
Worﬂﬂ%%ur.w ur @&H%QMHWMW
o B LD e o e X Xa T
o = = o o iy fof o o) wm X \m/bo_u —u o T
M ook < m Boor e oy =gy XA g
= %&oauwlﬁﬂ%%a of ﬂefﬂﬁ%pﬁ. =
T e S sl W w LM ELIES
,molmﬂwa%E LL_.o_uzo cTﬂm_i] }Jawmd N mET ull SR mm_zgooo#a
L G S i - Oag Y W X FhbDepE, o e kS
B G B o YR I I i i R LS o P e
ol audu.dm%ﬁ% o3 %ﬂ%@wﬁﬂ?éﬁdﬂ
TR ESdgE T DEETE R b
o iﬁ XX %S N 0 (i%s)
o BT o] oF %0 K K W K N M w R
— T T N B N T or %0 9 BERT VT W

159



50

45

40

35

Maternal Body Weight (g)

2504

3004

A|174 A25.(2013d 84)
0—
0 |
04

04

200 T T

| - AYT-3

days

Fig 1. Gain rate of maternal body weight in the Control and AYT groups.
The pregnant Sprague—Dawley rats were given AYT extract or Saline by oral
administration daily for 20 days of pregnancy. The body weights of all groups were
gradually increased during pregnancy.
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Table 2. Maternal Organ Weight gain of rats of Control and Sample Groups on Day 20 of Pregnancy.

Group Control AYT-1 AYT-2 AYT-3
Liver (g) 10.7£2.2 10.842.2 11.7£1.2 12.1£1.7
(%0) (24.9+5.1) (24.6+5.0) (279+2.8) (28.8+4.0)
Ovary (g) 3.2£1.2 3.810.9 2.8t1.2 3.3£1.5
(%0) (7.3£2.7) (87£22) (6.6+2.8) (79£35)
Spleen (g) 0.9£0.2 0.7£0.2 0.8£0.2 0.7£0.1
(%0) (2.0£0.5) (1.7£0.6) (1.9+0.4) (1.8+0.3)
Right Kidney (g) 1.1+0.2 1.1£04 1.0£0.1 0.8+0.4
(%0) (2.6£0.4) (2.420.8) (2.3£0.3) (1.8+0.8)

Left Kidney (g) 1.0£0.2 1.1+0.3 0.9£0.1 1.0+0.1
(%0) (2.3+0.4) (2.420.8) (2.2£0.2) (2.3+0.2)

Data shown as mean * S.D. were analysed by ANOVA followed by the Student’s t-test.

Table 3. Pregnant Relating Index

Group Control AYT-1 AYT-2 AYT-3

No. of Implantation 12.4+16 12.6£14 129£19 12.8£2.3
No. of Corpus luteum 13.6+2.1 13.5+1.6 13.8+1.6 13.8+1.7
No. of live fetus 11.3+14 11.8+1.7 12.4£1.8 12.3£2.1
Implantation ratio 91.345.7 93.8+6.9 93.6+7.1 92.2%7.6
Delivery ratio 91.246.5 93.0+£7.0 9%6.2+5.6 96.2+4.2
Sex ratio (M/F ratio) 0.9+0.3 1.0£0.2 0.9+0.2 1.0£0.3

Data shown as mean * S.D. were analysed by ANOVA followed by the Student’s t-test.

Table 4. Body weight of fetus in Control and AYT Groups on Day 20 of Pregnancy.

Group Control AYT-1 AYT-2 AYT-3
Number of Fetus 114 110 119 118
Mean Fetal Body Weight (g) 5.1+2.0 5105 5.0£05 5.0+0.6

(mean = S.D.)
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Table 5. Hematological Values in Rats of Control and Sample Groups on Day 20 of Pregnancy.

Group Control AYT-1 AYT-2 AYT-3
RBC (10%/ul) 6.8+0.7 6.4+0.6 6.1+0.6 6.1+1.7
WBC (10%/10) 5.8+3.2 75+2.8 8437 6.7+3.3

Platelet (10%/40) 974.3+208.8 953.6+152.9 944.0+101.4 984.7+197.4
Het (%) 42.6+4.9 405435 395+4.3 38.4+10.6
Hb (g/d0) 12.6+15 11.9+1.2 11.6+1.4 11.4+32

RBC, Red blood cell;, WBC, White blood cell; Hct, Hematocrit; Hb, Hemoglobin. Data shown as mean *
S.D. were analysed by ANOVA followed by the Student’s t-test.

Table 6. Blood Serum Chemistry Values in Rats of Control and Sample Groups on Day 20 of Pregnancy.

Group Control AYT-1 AYT-2 AYT-3
Glucose (mg/de) 80.6+21.1 86.7+23.0 86.0+17.2 83.8+14.2
HDL-Cholesterol (mg/d¢) 76.8+13.8 81.4+6.9 72.0+8.2 69.4+12.7
Total Cholesterol (mg/de) 83.4+16.8 87.6%7.0 85.8+10.2 83.2+89
Triglyceride (mg/d¢) 106.4+54.6 71.1£26.1 92.7+55.3 98.0+43.2
ALT (IU/L) 39.1+4.7 38.9+10.7 42.3+10.1 42.3+10.0
AST (IU/L) 136.4+31.3 143.1+£244 140.7+31.5 140.4+52.9
BUN (mg/d0) 22.2+45 21.9+5.7 24.5%3.0 21.9+5.0
Creatinine (mg/d¢) 0.4+0.1 0.4+0.1 0.4+0.1 0.4+0.1
Uric Acid (mg/de) 3.3t15 3.7£1.6 2.6+0.6 3.3x04

HDL-Cholesterol, High density lipoprotein-Cholesterol; ALT, alanine aminotransferase; AST, aspartate
aminotransferase; BUN, blood urea nitrogen. Data shown as mean + S.D. were analysed by ANOVA
followed by the Student's t-test.
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Table 7. Occurrence of Signs of Delayed Ossification in The Offspring of Rats of Control
and Sample Groups on Day 20 of Pregnancy.
() % of fetus examined.

Ossification Delayed Bone Control AYT-1 AYT-2 AYT-3
Number of Fetus 114 110 119 118
Skull Bones 5 (4.4) 6 (5.5 4 (34) 5 (4.2)
Vertebral column 7 6.1 7 (6.4) 6 (5.0) 8 (6.8)
Ribs 8 (7.0) 10 9.1 10 (84) 9 (76)
Forelimbs 16 (14.0) 18 (16.4) 17 (14.3) 19 (16.1)
Hindlimbs 14 (12.3) 15 (136) 11 9.2) 10 (85)

Signs of delayed ossification : poorly ossified, unossified or irregular spongy bones.

Table 8. Number of Fetal Cervical, Thoracic, Lumbar, Sacral, Caudal in Control and Sample Groups.

Vertebral Bone Control AYT-1 AYT-2 AYT-3
Cervical 7 7 7 7
Thoracic 14 14 14 14
Lumbar 6 6 6 6

Sacral 4.1+0.3 4.0+0.2 4.1+0.1 3.9+0.3
Caudal 4.3+0.2 4.2+0.1 4.310.1 42102

Data shown as mean = S.D. were analysed by ANOVA followed by the Student’s t-test.

A Z¥ 2~ EHDL-Cholesterol) 2] %] 1] Lo Alizrain red S2 QM3 ZAPALNME o]
M AYT-1tollA oFE sl ot AYT-2, & 7182 #sA] edghont asiAdd, 25
AYT-30l A BhA] as= ghs depdidey 34 59 & = Control®] AYT9] A}
ZFZ ¢ 2~H E(total cholesterol) AN = 7} o|Fo] i WA
a7kl oFzhe] Apol= Aot BF ol 9l

© ¥W3ke ol

ALTS9} AST A= AYToA 2% Iv. 1 &t
Controliel W3] £7}h= 2 go] thehkont

ool §li= Wl o 1 9] BUN, creatinine, AUkl o 2 o)Al F Hlo} £ BE Q)
uric acid 4] Hlalo Mk ofzhe] Z3to] QIR 2 - Ao s Holdl Al S = F Ues
o oS gtk Azyet ) ool S Aol okE A9
ahe, QA1 Fo] Fope o] wE Ao 713
7. EHRP7| &k of 2 foe] SRS 2t ke @ & gtk 59
shekZo] tisAl= o]dell ofe] A7 ARA
AN DA ZAE sl S wxte] 9y WO ok o ge Ak Aagh o] A
9 ZA7E HARlA 2lEolAt FHARNA Control ojtt. Q¥ #AASto] QoA HAAZ B2
o] AYT9] BlAlol 4] B brhe fbdel  Shxlol A @hofo] Awwla QlAuk o2 w}ahA
o2 #EHA gUdH(Table 7, Table 8). o2 S dFstaAt ke ATe F53

164



Holm, gepale] A4l F AHgSl gl of
3 fFol Was dgolth Wby ¥ AT
QAFA, Bzt 4F D Bt paw
sropile] 53t gYe JUAAE ol g3
of A O B g3 YA Fo B e
T Qi QrEol TS Al A Folsa
opie AFe] AN, A, A, PAFA L F
Aol o2 WEE BAgons A4 F Hol
o WA QARA B Bkl mAE Gl
.

&

= T
Zoll A oA Ql i) 7S EAFHA 3k

=

tlo 4 2
e}
s
td
N

9] vl AYTe EE F=oA Control
ol 3] F7hE ghS JUERHow, A5
Hl A M= AYT-17S A|¢Jslals E5 Control
T Hot =2 s UERISE SR &

o

7HE o S8 et ASHATE o
sto] ZtE 9 FA4L
o] Controlz-el H]s]| &
7t ATk o)of e <=
RO o] gt Ayp= QhEod '] Al B

Aol A A o] 23} ejzfe] FAkell 3l
AFS 7AA o, 253 EA|o b ALl
Ak Ewo] 2 g dokE 7hsAol U
Uebl= Aelgt & 4 3

b, AT Bixpe] Fof eratoe], 1eaL
A (sex ratio)9] B2 A control ¥ AY T
Zhol] 5 folA e W gldlen, ext

o] AFe] oA

T, hgatel, Aulol GRFe mAA stk

A2l 20440l PAEA] HAPA Bl A= A
AT AZETe 478, FRIEN TR A
% Controlioll W8] M7HA] &= AYTH &
FollA oFthe] FhAE vEltou oA e
Wk oYt whd, WEH(WBCO) S| -5l
A= AYT EopollA] okt S7hd yElyt o
U v 2 o4 e WskeE ol
A A AYT-173% AYT-23A4
+ Controlst ¥ .t} $tovt AYT-372 Control
THU A s YERlow #oide gl
QrEol Y Fof7h BA

te Gge MAA wEvhe

2A dd Yo =G} SR s H]

5% EE=FHglucose)5=217}F Control
AYT oA oA o= szobx]= 7
ol o, L Yroid ZY 2 HE
(HDL-Cholesterol)2] <=x|H|ao| = AYT-1
ol ozt AsEg ot AYT-2, AYT-3¢
ol ThA] FHAaEE #he YERRITE S E
H|Z(total cholesterol) FA|X % ZF o 7ho]
oF7ko] Aol Aot BT o)X

J Q= w
= opgT, o)ejak Ak qhEolHEe]
=

=



%2
e

r\:l
HE
>
re
il
(o
jur]
=
o
L
o
r
1o
2 g
=
>
2 op

ot

o

o
%0
4%
fl

o |

o
X

X

N

M = op
e

it
S o i

o

¥ Jo X
mo 4N X ol 10 Mo X g2

9
L
e oo

L ol
o 1©
2
Bue)
0, 1o
N

v

o2

‘_,.
°

0L o3 M
~N
e
1o

_ﬁ
)
&

o

ol o
off
E rlr 1
g2
¥, & U
R
oy, 2
N
)
8
12 &2 oX
O
b J

=
ry
£

o T i rlo k& 1>
)

z AL ox

oo

)

R, oo g

we L
3
:(|>L_'4
X
)
X
12
e
3

N

ol

==

3
o

il
ko oX > il 1 [
o2
Y
Bl
oX,
n)
o
Q
oy o
o [
=
N
of

i
&
2
A

Y
fr
O,
ol
2
N,
]
%0
-
[e]
T
ax
|o
fru
o
~N
of

Sshs dAAste At AST(GOT) <t
ALT(GPT)7} 2 AH&-E =], ©]
3l o] Gl EAsk= ofv] =
TR T2 AT 344 B A9l 9
2 W&o d% $A7) Tk A

>
.

AST7}F ALTREUY o Zol Z7skA vl 24~484]

2 FHolli= w717 ¥ 1 ALTV) U] solA| =

Aoz ). dmeA 7HdoAE AST

7} 9 S7kehe, v TRAIE Al A= ALT
1

A
Al e, ASTE F2 71 A, 243, 48
ol Bol EAlty] "ol AAA, &8 5
S Jddsh=d o855 ALTE T2 o &
x37] wito] 7HA3ke] o] Fagh A xR
o] G P, B Ao A, qhEol el ¢J11%
#ol 71eel vAlE dFE W] s o
A 2084 ALTSF AST =x]9] X5 =43

A, AYT-1+8, AYT-2+, AYT-3uolA =
% Controliel] v|3) tha Z7keke Bgol 1
Epdeh el frelgel gl sk ol
& Aaks kel AY Folrt Al mAlY 7]
5 e obd 9ol U el Aol

A

o
et
4>

] creatinine,
BUN 50| o]&5 %4 creatininee &5 W9
creatinine phosphate A} 23} AAdE S22
A gl A9 vlaA dAS SR S50 =
FE fElses2 I creatinine?] FEe o
AsHAl A=W ARFA A A
H ASTFEHAY dAbER] e seRE &
. STl ol s, v
A 7RSS oilEh,

o
)
o
i

N
R

g ox >
r

)

%

2

.

N
(r)_;h
N
ofr
2
ol

4 ol

ol
o

o o

>,

g
+
32
=
=

B oo
1o,

o

0,
o

fr
2

N

N

aV)

=

i)

={

2 5
jirad

\

N
N
B
>
2,
rlr
N
e
29
ye o o rIr
N,
ofr
o
X
H

o> 10 oN & rlo oY
4
2
=
>
ojt
o H
3
2
ob
i
N,
=]
o
o
2

X,

i,

R

I

v

T

=

rlo
o bR

= creatinine©] &l So]Xdo]
QAHuric acid)e purine ALY HEAMEE A}
o] 79 it 22 &l Q)& purineol A -

Aok ALOR purine thAte] 7744 2 2.4

DRAEES 5 i, A8 5wy
= oA Folo] % AE shalut o of

2 Q13 QAko] AW o R FH|xE= Aol A3
2 ) PF Qate] FrlebAl @ B At

o)Al 2094 REA|AE] creatinine¥} BUN,
Z12) 31 uric acid 7*]9] vl A Controlw2}
AYTE Atole] fe]4d Sl zbol7} ' w A
ekt o]yt Ay ol v Fort BA
o] A 715l FFE WAA B5s HERE
Aolel o 4= gt

2 AFeA mpREe R Qb Ro] R}
o] 9y I =AT|Y oW FIFE MA=AE
ol 7] gk HAFE Aldetdnt dal 59 oF
E 582 Holo] AEsa daliAed oy
7HA FEje] S mAA 7ol B, 53



7182 TEEA %%3‘4 =3, H 5

34 59 ol A= controli ¥ AYTH2)
atold o] AR AT =3 A <A(delayed
ossification)2 controlit-@} AY T Alolol]l <4
gk zpo|7F Ao, AR ol sidic A
T o] A 2polE FAA 0E v Aol A
=, controli™¥} AYT Abolel| 7w (cervical
vertebrae) 2} &M (thoracic vertebrae), ~12] 1L
£ W (lumbar vertebrae)9] M4 F o 3kl
ol 7} giol o}, = (sacral vertebrae)$} v
W (caudal vertebrae)e] AJ/dell A= control-
Hoh AYTRroll A W& do] == A ako] vhebyt
O ot ghel frolAde gldlT) olelg A¥
£ &3l QkEolH" Foi7t vzt 9 4
A718 1g]al HFw YAl Faligh F3

& A wee T F 9

i

ad ]

A F8] AFS7

ek A el 9

ek m X7 orom wmA ] 7k HF Al
WA Ar1e] oFel dIFs MAA FRE W
ofle}, F7sdole FoA Axe HskE do
717 ektrh gk Ad, A, AdE, A4t
&, Bkl ok bate], BiAbe] AdH]ol 9%
S WHA Fgron] Ao AL E P

119 FEE0] d79 2A) 3 eiAtel mA= 9F

A2 ol TS MAA 2 Ao g
o
=

ek mA e R mAe) 117)s B A

rrd

HJ]O 0&1 =2 1

obtel oS mz)x| rgkow EHX}«] ]
2 ZA7|E agla H3Em FAA7] ¢

mAA] S 3ATh

ojeig AER Hol hEolHEE dil
Ak, A 2Ean Eake] el fad
Fo vAA] g Ao wElgon il
AR B7lEebE HAAZIAL e A
7171 1% FHor digesty ApedolA Fl
A AR 5 & Ao AR

< 20108hd % sty wfl AT
A5 A=(2012AA128).

X =
=

L]

1. AFooRaetdA. oJoks 5o SA4AE 7
= S 1999:1-24.

2. Eisenberg DM, Davis RB, Ettner SL, Appel
S, Wilkey S, Van Rompay M, Kessler RC.
Trends in alternative medicine use in the
United States, 1990-1997: results of a follow-
up national survey. JAMA. 1998 Nov 11;
280(18):1569-1575.

3. Westfall RE. Herbal healing in pregnancy:
women's experiences. J Herb Pharmacother.
2003;3(4):17-39

4. Fakeye TO, Adisa R, Musa IE. Attitude
and use of herbal medicines among pre—
gnant women in Nigeria. BMC Complement
Altern Med. 2009 Dec 31;9:53.

5. olds], A&, d2m. iiEs ¢
Aol ek =7 238 A, sk
s3] %], 2007;20(3):185-199.

O]:E,g_

=1

ok g
el )

1l

167



i ghal 3ol 3] A A7 A25(2013 8€)

10.

11.

12.

13.

14.

15.

16.

17.

168

. 1O .

=3 Ao 2001 97-100.126.151.
AT, 4. F9d A As 149 o
2AFH a1 2005;18(2):159-168.

A" e S hheE 3 kw2
fREh VL] SOEky £Z5 tid gkl ghejs)
ATA =54, 1998;13:609-624.

el rolsshn ARz, Fhelelutat &)
A
(e}

L ukE, AAE, 7], ol AL

[e]
AP AR Qlate] M=o 7]E kel m]A|
= Gl Hek AT ST A. 2000
17(1):27-32.
S, A, ol HEelv|e) FAve
Fol7b dald=e] BA el mx|=
AT~ thelgRkel8hs] ). 2010;14(2):91-104.
S A EE Y S gee] ARE
o] mAot eiAtell mA|= A=A A
- A st ehel. 2008,
AR, ARG G Folr} dme] mA
S elel vl e st e,
2000.
Chen FP, Kung YY, Chen YC, Jong MS,
Chen TJ, Chen FJ, Hwang S]. Frequency
and pattern of Chinese herbal medicine pre-
scriptions for chronic hepatitis in Taiwan.
J Ethnopharmacol. 2008;117(1):84-91.
McRae CA, Agarwal K, Mutimer D, Bass—
endine MF. Hepatitis associated with Chinese
herbs. Eur J Gastroenterol Hepatol. 2002;
14(5):559-562.
Stedman C. Herbal hepatotoxicity. Semin
Liver Dis. 2002;22(2):195-206.
g, H9%, 2F, ole. Bt |
o %4 8 Rakge] Y@ . e
Z}e}3| ). 2002,23(2):222-221.

9%, Fopo] 1S U Pl 9

o
i)
o
12
tfa

18.

19.

20.

21.

Ozer ], Ratner M, Shaw M, Bailey W,
Schomaker S. The current state of serum
biomarkers of hepatotoxicity. Toxicology.
2008 Mar 20;245(3):194-205.

Niemela O, Alatalo P. Biomarkers of alcohol
consumption and related liver disease. Scand
J Clin Lab Invest. 2010 Sep;70(5):306-12.
Herlong HF. Approach to the patient with
abnormal liver enzymes. Hosp Pract (Off
Ed). 1994 Nov 15,29(11):32-8.

Banfi G, Colombini A, Lombardi G, Lub-
kowska A. Metabolic markers in sports
medicine. Adv Clin Chem. 2012;56:1-54

. Mapanga RF, Musabayane CT. The renal

effects of blood glucose-lowering plant-
derived extracts in diabetes mellitus—an
overview. Ren Fail. 2010 Jan;32(1):132-8

. Lyman JL. Blood urea nitrogen and crea—

tinine. Emerg Med Clin North Am. 1936
May;4(2):223-33.

. Edelstein CL. Biomarkers of acute kidney

injury. Adv Chronic Kidney Dis. 2008 Jul;
15(3):222-34.

. Poole JH, Thorsen MS. Acute renal failure

in pregnancy. MCN Am J Matern Child
Nurs. 1999 Mar-Apr;24(2):66-72.

. Alexopoulos E, Tampakoudis P, Bili H,

Mantalenakis S. Acute uric acid nephro-
pathy in pregnancy. Obstet Gynecol. 1992
Sep;R0(3 Pt 2):483-9.

. McCredie ], Loewenthal J. Pathogenesis of

congenital malformations. An hypothesis.
Am ] Surg. 1978:135(3):293-297.

. OHalloran K, Spickett JT. The interaction

of lead exposure and pregnancy. Asia Pac
J Public Health. 1992;6(2):35-39.



