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[FE] 10 AR ZESD KRBEN 2 NS H, 25X ERA, B HA. Bap A (20mgkg?
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[4552] SLURHRIE), SYERAA. EYPHAN LA ARRAENRKBE LT ETESNESA T EE
X (P>0.05), GD14#1GD18, BaPHZ2 FR{AEE [ (323.3445.71) g. (364.34+10.41) gl 3EFITER
4A [ (339.1747.10) g« (390.32+11.35) g] (P<0.05) , i LiCl 7% R IAE [ (345.0547.72) g.
(398.7312.32) g] ¥& T BaP 4 (P<0.05) » BaPHRARRAVAE. B K. B 5579 (2.32540.061) g
(3.072+0.077) cm. (1.135%0.068) cm, ¥J{f F X¥ BB 40 AY 4B K7 35 #r 1B [(2.563+0.091) g.
(3.284+0.078) cm. (1.276%0.041) cm] (P<0.05) ; LCI FFi A EH LR L BIEIRE N
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EELLE D 37 : pGSK-3B, 0.69+0.08, P=0.036 ; GSK-3B, 1.59+0.15, P=0.042 ; B-catenin,
1.33+0.08, P=0.006) o
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Ameliorating effect of lithium chloride on damage of embryonic hippocampal neurons in rats
induced by benzo[a]pyrene exposure ZHANG Nan?, ZHANG Yingying®, WANG Hefei?, CHEN X,
BAI Wenlin®, SUN Yiran®, ZHANG Wenping® (a.Department of Health Toxicology b.Department of
Epidemiology and Health Statistics c.Department of Child Health and Maternal and Child Health
Care, School of Public Health, Shanxi Medical University, Taiyuan, Shanxi 030000, China)
Abstract:

[Background] Many studies have confirmed that benzo[a]pyrene (BaP) can cause embryo
neurotoxicity through placental barrier and blood-brain barrier, but there are few reports about
the potential interventive effect of xenobiotics on BaP induced health damage. Lithium chloride is
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widely used in clinical emotion regulation, with neurotrophic and neuroprotective effects.

[Objective] This animal experiment investigates the ameliorating effect of lithium chloride on the damage of embryonic development and
hippocampal neurons in rats exposed to BaP during pregnancy, so as to provide an experimental basis for the study of its specific mechanism.

[Methods] Ten-week-old pregnant SD rats were randomly divided into five groups with six rats in each group: a control group, a soybean
oil group, a BaP group (20mg-kg™ BaP), a LiCl group (40 mg-kg™ LiCl), and a LiCl intervention group (20 mg-kg™ BaP+40 mg-kg™ LiCl). From
gestational day 8 (GD8) to GD14, mother rats were administered by gavage once a day for continuous 7 days, and their weights were
recorded every day. On GD18, fetal rats were collected from pregnant rats, and the number, weight, body length, and tail length of the
pups were recorded. The morphological changes of neurons in hippocampus were observed by HE staining. The expressions of glycogen
synthasc kinase-3B (GSK-38), pGSK-38, and B-catenin in hippocampus were detected by Western blotting.

[Results] During the experiment, the control, soybean oil, and LiCl groups showed no differences in the body weight of pregnant rats
and the development indexes of fetal rats (P>0.05). On GD14 and GD18, the weights of pregnant rats in the BaP group [(323.34%5.71) g,
(364.34+10.41) g] were lower than those in the control group [(339.17+7.10) g, (390.32+11.35) g] (P<0.05), and the weights of pregnant rats
in the LiCl intervention group [(345.05+7.72) g, (398.73+12.32) g] were higher than those in the BaP group (P<0.05). The body weight,
body length, and tail length of fetal rats in the BaP group were (2.325+0.061) g, (3.072+0.077) cm, and (1.135+0.068) cm, respectively,
which were lower than those in the control group [(2.563+0.091) g, (3.284+0.078) cm, and (1.276+0.041) cm] (all P<0.05). The above
development indexes of fetal rats in the LiCl intervention group were (2.669+0.096) g, (3.356+0.107) cm, and (1.206+0.041) cm, respectively,
which were higher than those in the BaP group (P<0.05). The morphological observation results showed that neurons in dentate gyrus
of hippocampus in the BaP group shrank and stained deeply, which was improved in the LiCl intervention group. The Western blotting
results showed that the expression level of pGSK-3p in the BaP group was decreased (gray value ratio: 0.87+0.04 in the control group, and
0.50+0.04 in the BaP group, F=19.64, P<0.001), the expression level of GSK-3B was increased (gray value ratio: 1.53+0.14 in the control
group, and 2.09%0.11 in the BaP group, F=5.90, P=0.011), and the expression level of B-catenin was decreased (gray value ratio: 1.41+0.14 in
the control group, and 0.90+0.04 in the BaP group, F=11.16, P=0.001). LiCl intervention significantly reversed the decrease of pGSK-3B and
B-catenin expressions and the increase of GSK-3f expression caused by BaP exposure (grey value for pGSK-3B was 0.69+0.08, P=0.036; for
GSK-3B was 1.59+0.15, P=0.042; and for B-catenin was 1.33+0.08, P=0.006).

[Conclusion] LiCl intervention can improve embryonic growth retardation and hippocampal neuron damage in rats induced by BaP
exposure during pregnancy. The mechanism may be related to the inhibition of GSK-3B activity and the increase of B-catenin expression
by LiCl.

Keywords: lithium chloride; benzo[a]pyrene; embryotoxicity; hippocampal neuron; glycogen synthasc kinase-33; B-catenin
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FE {7 : 3, 4-benzonpyrene (Sigma-Aldrich, &
E), 09% R UMEH K (BEREMNAERAE,
E), Lcl (EBET, fE), EYH (EREQF,
), AARKR-FRLARATE. BCAZRBEZ R F
2. “h-FR (X, FE), Anti-beta catenin,
Anti-GSK-38 (Abcam, Z[EH ), Anti-pGSK-3B (Abclonal,
FE), TENE . -80°CEBIK B 7KkFE (Thermo, =
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(Molecular Devices, £F) , KN, tbF & AR
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1.2 shpRSRAIE

8 [Ale SPFR SD KR [LWWAER AF LT+
DR, SHEFFRIES @ ScxK (&) 2019-0004] ,
AHETFTERATERL. WIFEEBEE (25+1) °C. B E
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91.4%, MARFBEHIEEN 30 REE D5 A, BH6 R, 7
B A3$ BB 4R (Control)« LiCl£H (40mg-kg™ Licl) ™', &%)
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1.4 Western blotting 17
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TE, AEERKREIR—KF, 4°CHE—NIR
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Image J 1.46 DT EB X EE,
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[E] * : 53488448LL, P<0.05 ; # : 5 BaP £B4BLL, P<0.05,
[Note] *: Compared with the control group, P<0.05; #: Compared with
the BaP group, P<0.05.
1 BaP ZBEWZRAEIEKNNE (n=6)

Figure 1 Body weight of pregnant rats after BaP exposure (n=6)
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A LC AR RAER K SWRARLLERYTSAIT
FRENX (8P>0.05) ; BaP AL RIKE [(323.3445.71) g.
(364.34+10.41) g] 3 8 XF B8 28 [(339.17+7.10) g«
(390.32+11.35) gl JAL, ERERITFENX (P=0.026,
P=0.045) ; LiCl T Fil 4 & & & & [(345.05£7.72) g«
(398.73+12.32) g] I BaP AN, EFEHUHFENX
(P=0.034, P=0.029),
2.2 BBERABR

R1NGDIBIRRABRITNELE R, £ERET,
SHERRRMAE. BK. BEKA2ER, EREFERD
WESHNBARITEENX (Fru=17.60, P<0.001 ; Fex=
8.04, P<0.001 ; Frx=3.38, P=0.024) ; FFLLER, LiCl
AMEY)HAGDISFERAE. BK. EKIHSWER
BESTHITFEN (19P>0.05), BaP AR RIAE.
K. BKY TR, ZRHEHITFERX (P<0.001,
P=0.008, P=0.024), LiCl FFARR RIAE. SK. B
KiBaPHFA R, ZREARITFRENX (P<0.001, P<
0.001, P=0.022),
2.3 BRESALNESFNRT

HETUWER, GDISIEBIHRHERBLER

NE 2 R, XFTERAA. Lic LAFNEY) AR S ISR E]
(dentate gyrus, DG) X#H A HETIEETT, FESIE
. BaP BREALMARIZEREZ AL/, Z%E
48, MEABINR, MIZBRDARNE, HERLD, M
Licl T LR EREPRER.

#*1 BaP REXJ GDI8RRABIEMHIF MM (xts)
Table 1 Development indexes of GD18 fetal rats after BaP
exposure (xts)

R ER ¥k

e=hill Number of K& /g B /em B /em

Group fotal rats Weight/g  Body length/cm Tail length/cm
S$ERZE (Control) 90  2.563#0.091  3.284%0.078  1.276£0.041
LiCI 48 (Licl) 80  2.678+0.078  3.340£0.086 1.261#0.163
1E4504A (Soybean oil) 80  2.648£0.100  3.281#0.133  1.240£0.090
BaP £ (BaP) 81  2.32540.061""" 3.072+0.077"" 1.135+0.068"
t:g: :i’ﬁ;fgnﬁon 83  2.669£0.096™ 3.356£0.107"" 1.206+0.041"
F - 17.60 8.04 3.38
P — <0.001 <0.001 0.024

[F] SFERZAMELL, * : P<0.05, ** : P<0.01, *** : P<0.001 ; 5 BaP
ZAFALL, # : P<0.05, ### : P<0.0010
[Note] Compared with the control group, *: P<0.05, **: P<0.01, ***: P<
0.001; Compared with the BaP group, #: P<0.05, ###: P<0.001.

1) O OB b e PIRETE LINGE Tl e I -Vt ®
GE] A XIBB4E ;B : LiCIZE ; C : ABYSH4E ; D - BaP4H ; E : LiCI FFLH, 1 : x4015 ; 2 & x400 1%, A EFLARFIEND, /85 D6 XME TS,

AEREIR,

[Note] A: Control group; B: LiCl group; C: Soybean oil group; D: BaP group; E: LiCl intervention group. 1: x40; 2: x400. The red arrows indicate typical
pathological changes, including shrinking of neuronal in DG region of hippocampus and deepened cell staining.

2 BaP #&ZEX GD18 MR ESMETRIEFAASNEM (HE RE)
Figure 2 Morphology of neurons in hippocampus of GD18 fetal rats after BaP exposure (HE staining)

2.4 PBARIBS4ALE pGSK-3B. GSK-3B X B-catenin
FRIKIKF

5338 AL, BaP £ & pGSK-3p FRIA K F [
1B (X3 BR LA A BaP LAY Ik FE {E EL (B 52 51 79 0.870.04.
0.50+0.04, F=19.64, P<0.001) , GSK-3p KixF+= (FIHR
470 BaP HAVIK EEELL{E D 5179 1.53£0.14, 2.09+0.11,
F=5.90, P=0.011) , B-catenin ¥ iA P& 1 (Xt BB 4B A0
BaPAH X E AL E 53 5! /9 1.41£0.14., 0.90£0.04,

F=11.16, P=0.001) ; LiCl FFir]BE 245 FH BaP B 5E 5|

2 B9 pGSK-3B IR PR GSK-3B FIXF+ = Kz B-catenin

RIABFERNIKR (HXREELLED B : pGSK-3B,

0.69+0.08, P=0.036 ; GSK-3B, 1.59+0.15, P=0.042 ;

B-catenin, 1.33x0.08, P=0.006), LiCl 48 #1184 JH £H &Y

PGSK-3B. GSK-3B Az B-catenin FIAKF 5T R AR LL
FHTFITFER N LWE 3,
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[3£] A : GSK-3B. pGSK-3B Kz B-catenin & [ 2% i& Western blotting B3 7k
; B¥D : GSK-3B. pGSK-3B. B-catenin fY Western blotting £
TREELE. 1: X484 ; 2 1 LiCIZR ; 3 : 1EYM4E ; 4 1 BaP A ;
5 : LiCl FtH, SXTRBLAEFELL, * 1 P<0.05, ** | P<0.01 ; ***  P<
0.001 ; 5 BaP#H#BLL, # : P<0.05, ## : P<0.01,

[Note] A: The expressions of GSK-3B, pGSK-3B, and B-catenin measured by
Western blotting; B-E: The densitometric expression levels of GSK-38,
pGSK-3pB, and B-catenin measured by Western blotting. 1: Control
group; 2: LiCl group; 3: Soybean oil group; 4: BaP group; 5: LiCl
intervention group. Compared with the control group, *: P<0.05,
*%; P<0.01, ***: P<0.001 ; Compared with the BaP group, #: P<
0.05, ##: P<0.01.

3 BaP &5 GD18 AR B 4L B-catenin. pGSK-3p
K2 GSK-3B RiEXKF (n=6)

Figure 3 Expressions of B-catenin, pGSK-3f, and GSK-3f protein

in hippocampus of GD18 fetal rats after exposure to BaP (n=6)
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FRAZI Y, RTF Bar EBREMAERY, ZBEIMH
BREEHNR) LMRTP, BIIRERRSED MANE
Z, Rk LHERGERE . MBRXTINRK
BYIX BaP 2R BRFIEE I SR TIRIERRIRR
B, FEREMBAYAANERINKER R LiCZ
ImPR £ 72N FRRIIBLEIRRES, EHEET. HETT
BRI R 2 FARRRIETE 1 b E BB RIFAITR
UEEMRAKRANABEREREE T EHKIE
AT ARRSFEEEPSHNG ™, MAMRKRLN
LiCI X K R ARBA P SRR X BB MRS, maF
B Y, SRR, —EFIER Lic XHEIR
TR EBEERY RRIEE T RXSHE=
SRR LCTIE#ITT, RIVEXNZHABaP
F 55 EER MRS ERRIFER R D F IR,

KRR LI, F545% 5 G6D14 M GD18, BaP 4
BRAEIEKAE T, KA P BFEREWES|EMK
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IRITERLAE)N, IESE BaP B EREB BT IB S HEER
IR SR E K E B EIFREm, X gEE
EARRZHE T IHEE T D21 BRHERER, E5K
MBI BER N ; O REE P LRI T
AKEZRIMANERAEE3INE, GD20 FAEFEN AR KB,
EOPERAE. BK. BEKWIYRXTBRAREK, 4567
RHLCI FaEBIEE N E P BESIRNERNLE
RENBEEKZIR, WAALCREBEEBPEES
BRI A BIR%E.

AR Z TR IE B KR IRIR A & BREAT,
R4E%E ) T o 15d R 45 F A B BaP (2mgkghd?),
GD9 BY Y FRRR WU SRARRA 2 S, & BLAR AR PR 4HAE IR
SRATENERBRG. ZXRFAHERBRER
B SARMETHEASHITINE, BaP AIRES
SRR METHMEEMEB D IELE N, ZELE, 0
FEINR, BIZBBRDARE, Licl FHEER SR
BEHARMETE S, RIAZHBPREEESE
BRRBR R T AIBER (A, M Licl TINEE & IE—ERIRIP
EF.

Bt 52 2R A8 Licl BERZ BT D GSK-3B BOSE 4, @i
TIERETAREILIE. ST, 10006 X418
ZTEE P, AT EA LICI N E BaP R E S
HEFEND FREEERE, AL T GDI8KR
B 5 4R 4R pGSK-3B. GSK-3B Al B-catenin BYZE [ R IX
K, FREMEXTRLAMLL, Licl 25 pGSK-3B. GSK-
3B Mz B-catenin RIAKFERLTHRITF RN, LiCl T
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