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ZE KA SCHE H-43(GAP-43) mRNA Rk M. Fik 12 R FZ 255 6 d TR LA B ikok O 2043 7 5 58
T 0.10.50,100 mg/L NaAsO, /KWK . %L 5 HEMT R AR S5 58 21 d, e A0 MM O BRI e 5 4l 4347 HE 2
[ e (5 M52 B CALL.CA3.DG X #2850 i IE 28 K8t H #0285 1 H RT-PCR 45l % 2047 B B NGF,GAP-43
mRNA [k, &8 HE 455 BR 3 EAF R CALLCA3 X I 53 2 70 40 I 25 ¥4 1F 3, 45 YL i 41 AT B AT Wi 5
P28 0 S TG M AR A 4E A B AR SR TS SRRt X B 41 T 4 oo 3K B A R R A Bt e
FH BN e AR >, Hoh L CAT K45 i 9 1 . RT-PCR 4528 B R . & 7l 4117 Bl NGF.GAP-43 mRNA
FARREAL, 5 XF A A L 25 A it 24 B X (P<<0.01), &£ MR FRAZ A NGF.GAP-43 mRNA [ 2 ik bifi it 77 1
R4 T M (P ¥<C0.05), S5 K EUZR 1A i 2L 300 A R B L T LA 00 50 — AR ME T O BV T b 2 T A L 3
X NGF.GAP-43 mRNA ({3 1% . i 22 ) id 1268 77 .
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Effects of Arsenic on Nerve Growth Factor and Nerve Growth Related mRNA Expression in F1 Hippocampal FAN
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[Abstract] Objective To observe the mRNA expression of nerve growth factor (NGF) and nerve growth
related proteins-43 (GAP-43) on hippocampus of F1 generation female rats after the pregnancy and lactation rats
exposure to arsenic sodium. Methods 12 of pregnancy rats were exposed to arsenic (0, 10, 50, 100 mg/L,
respectively in drinking water) from the 6 gestation day till F1 pups being 21 days old. Select females for
expriments. Observe the change of form and numbers in CA1, CA3, DG area neurons in hippocampus by HE and
Nissl’s stain. By means of reverse transcription polymerase chain reaction (RT-PCR), NGF and GAP-43 mRNA in
hippocampus tissues in rats was measured. Results HE stain showed that, in CA1l and CA3 area, the structure of
hippocampus neurons was normal in control group. In experiment groups, the apoptosis phenomena were found in
hippocampus neurons including edge unclear, cell shrinkage and nuclear condensation. especially in high dose group.
The hippocampus neuronal cytoplasm was rich in Nissl bodies in control group with Nissl’ s stain. With the
experiment dose increasing, Nissl bodies were decreased especially in CA1l area. RT-PCR results demonstrated that
the expression of NGF and GAP-43 mRNA were reduced significantly in experiment groups when compared with
that of control (both P<C0.01). The expression of NGF and GAP-43 mRNA were decreased as the dose of arsenic
increasing (both P<C0. 05). Conclusion Rats exposure to arsenic during pregnancy and lactation, can damage
hippocampus neuronal cell, and restrain the NGF and GAP-43 mRNA expression of F1 generation female rat,
damaged the learning and memory ability at last.
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e JL 22 1 10 AZ 00 B BIL I AN T R
MR )L g LAl KN
(nerve growth factor, NGF) fiffi &4 K X & H-
43(growth associated protein-43, GAP-43, ¥ F Bso
MAFEZO RMAEERK LT AMCERN . HEr
[ P9 41 56 Fal b NGF . GAP-43 i 1 8F 52 4738 A
2 AU AT A % 5 A 1 O B BUR S
SRR U T 40 NGF  GAP-43 3[R 3% 35 (1 5% i
AT it — DT RN Bl 2 R Gk H AR 2] e
[ERARE s L I

1 #HEMFTE

L1 SRBesh . EFHALE

HePE SD KB, f& BT 300~350 g, 6 H, Mtk
SD KRB BT it 230~260 g.12 H, iy B RBE R K
AR Eh Y bt

MEA R £ (NaAsO, 43 81 4l b Ak 27 0] 8
J7), Trizol (2 B ROCHE A7), Taq fiff . DNasel
(RNase free, K #ZEE4 Y TaKaRa /A 7)), M-Mulv
Reverse Transcriptase ( Promega 4% #) ), DNA
Marker (K 3% 52 /£ 9 TaKaRa /A 7)) . ABI2720 Y
PCR Y (ZEE ABI /A #]), Bio-Rad PowerPac Basic
HLUKAY 42 B Sh BRI R &R 58 (SE 1 Bio-Rad A 7)) .
1.2 XWHE
1.2.1 s FHrA5m Mk SD KR %%,
WMEE— 5 B MG 8 s f MEVE/HETE 2+ 1 BB
T s YR H ¥ RN E T K BRUBH B U A A R T A B
T MIEYRE 0 d.

¥ 12 R BEPLIT o 4 21, Horh 3 2 IR IR 1Y
556 d IR YT B NaAsO, ¥ T2k, 22 K A
H AR T S EROK b i B e 5 R B 4y 5 S 10,50, 100
mg/L, B RAES 21 d, 55 —4H X 4, 22 i
R ZE 1K

S 50 45 R A A & AT R CRE 2 B KR R A
BO10~12 HLBER 4~5 H) 3% T MEM R X & &
B B GRAE ] BE B R A0 M T dERR AT 2 on i T fiE
B, W BT RE Sz e sz ey 25 21, PR R AT T 1
RO A Bl o I JBCHE IR 23 8 1 ¥ S 4L, T A
HRAE
1.2.2 HE#} &R KA FE RHHAMHLIS H
FEU LR 2 40 g/ Z R W EEHE 2 . 5 BB K,
AL DI B S 1L AR 1 &L T HE
Yefa FJe IR Y e, 400 £585 F WL AT B 55 4 41
HE Zea 251, 200 £5 58 N W4T Bl S 21 IR

(N URAE O
1.2.3 NGF # GAP-43 mRNA &k eg#a N
% Bractin 514 J¥ 51 K . i 5'-CCTGAAGTACCC
CATTGAACAC-3', F i 5'-CTCATTGCCGATA
GTGATGACC-3', =¥ K FE 2 562 bp, NGF 3|¥y
50 k. b 5'-CTTCAGCATTCCCTTGACACA
G-3', Fiff 5'-CTTATCTCCAACCCACACACTG-
3R K E N 342 bp, GAP-43 5I¥F5 . i
5'-GCTGAGACAGAAAGTGCTGCTA-3", T i
5-GGGTCTTCTTTACCCTCATCCT-3', = ¥ ¥
&4 293 bp. 7E NCBILE J7 W3l -2 3% & 3 i
mRNA J¥ 31, H Primer5 #4159, 519 K
HFEAY TaKaRa AR A . 7644 B HLE S 9
SR 34T RT-PCR, #6385 £ 1300 - 25 1%
PRI RNA, #25 #L 5 % 41 % cDNAL LL ¢cDNA
MR 4T PCR 34, PCR 72412 10 g/L Bijg b
HE R HLUK  BIO-RAD B AR 53 B 3R Ge kA7 6%
i, LLH B 6% B H/Bractin 5 L% L
1B R AH N F 3k
1.3 ZHitZEHE

B UL x5 Rox o SRR R Jr 22 50 0 AT
LM L, P<<0.05 HESHLIT%E L,

2 #R
2.1 FRESELHERE
S B AL LT o 2 o 4 o e L A i

WhT £ A S IR A B0, % € 5 7 % N 40 A 4R 8
A AT TE I (L 1) o 45 6 e 8 4147 AT L Vg 2
2803 % R M . M S 4 A% 1 4, DL 100 mg/L
NaAsO, 45 K ™5, it 45 KL CALLCA3 X e i
A 2),
2.2 (FRIEDALRBRKRELEE

X B AT UM 55 b 22 e L s B e IR B
TEH A0 MR S e e, RO R A L B L B
R B, Je IR /b, A0 A A% B [ 46 . 100
mg/L NaAsO, /& 8,50 mg/L NaAsO, 4
K2 .10 mg/L NaAsO, H . il CAl X
J e (E 3,
2.3 BS54 NGF.GAP-43 mRNA fjk ik

RT-PCR 455 WL 4,45 3 s, i 4 35 4141 B
24 NGF .GAP-43 mRNA {4 223580 B8 40 17
FURRAR (P #4<C0. 001) , £ b Ye 35 2 2 (B A7 B
HE NGF ,GAP-43 mRNA {3 1k B i 77 4 384 =5 1710
TR (P <20, 05) , W 22 .
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1 18840 CA1 X HE . X400 & 2 100 mg/L NaAsO, 8 CAl1 X HE £, X400

B3 FRMBEAWMWMEMLEFHR

(B,10 mg/L NaAsO,; C, 50 mg/L NaAsO,; D, 100 mg/L NaAsO,)CAl R RMEFBER. X200

Fig 1 HE stain of CAl aera in control group. X400

Fig 2 HE stain of CAl aera in 100 mg/L NaAsO; group. X400

Fig 3 Nissl’s

stain of CAl area in control (A), NaAsO; 10 mg/L (B), 50 mg/L (C) and 100 mg/L (D) groups. X200
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Fig 4 The mRNA expression of NGF (A) and GAP-43 (B) mRNA in
hippocampus exposed to NaAsO,
M: Marker; 1: Control group; 2,3,4: NaAs0,10 mg/kg, 50

mg/kg and 100 mg/kg groups

Btk NaAsO, SHF R B D AL NGF.GAP-43 mRNA R % B & i
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Table The expression of NGF and GAP-43 mRNA in hippocampus
exposed to NaAsO, (x=*s)

NGF mRNA
1.08040. 128
0.62640.038*
0.36640.072% A
0.20540.096 * - A

GAP-43 mRNA
0.859=40.107
0.74840.118*
0.49240.083* A
0.21840.046* A

Group

Control

NaAsOz 10 mg/L
NaAsOz 50 mg/L
NaAsOz 100 mg/L

© ©w © ol

% P<C0.001, vs. control group; /A P<C0. 05, vs. the neighboring
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1 5 AE 5 ik A7 143 CAL, CA2, CA3, CA4
DL H A, CAT X il 9 2 59042 0 47 ) g 1y i 22
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) R — 2 LR L WA R SR I AR W T
CA3 XN 5 =5 (8] B 5 M 2% 2T 1012 1% 30 1 26 &
JohEEYl, M E R I S, S S
AR S EY WS N R TR v ORI IR R
Bh0) M A 2 20 45 A L T e R TS Bh B4 L ke
233 WL 2T A0 VL AT S . T A5 NG 4 v 4 2 RE T Bl
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KRB L H Y NGF.GAP-43 mRNA ik (520 .
fif & —Fh bl 2 # , N HE 4L 8 FilJE [ 1R e 5 5544
rh & BB R T A A AT B TR T ) M A e
[ EZDI U SNSRI RN T S A o 1
Sl A N E I B L CATLCA3 X1
Pt B . Je TG A B 2 G B 5 04 1S 0 g
AR R A R R . R R K
o1 % R i I 2 A0 e B AR L 2 R )
TCIZHE T3 AT M B8 55 il 1) 1= S D) e S 2 B 1K Y
EHRE.

NGF J&12 4 1L AF 5% 5 7 28 1 — A ph 4238
FHF, FEPEMERG T, NGF EE 401 T i
o KK Bz J2 P BE L Broea B4 A 41 L 0 N B G R L IR
Bk K SR A v 18] 4 26 70 16 R B RE Rl 20Tt . Ho
15N NGF 25 K2 NGF 2 /K- 4
f5H . NGF S5 i & oo A7 ER EE k.
T R ) RE A R AR VR A 4y O R 400 2
N5, B85 & FE O B R0 AR B A
ARG K B BE R B B R S, FAAKEIE S NGF
mRNA k7K 55 %) B8 41 A Lo B 5 F A1 42 7R 22 30
A FLI0I A B 2 L v 51 NGF ik R, o
PR IR P A A58 D 559 5 DA T 5% M) 7 £ v K b 28 R
GRE 1T RE RIS RE TR T R

GAP-43 J&— Pt 25 41 8155 5 1 Wl 2 26 (4
P AEE T &H S T, GAP-43 $l K2 5 W&
oK RE ML SR MR EEEAT, E
BAFE T AL E R IR s = A Ky & oo b A
TR A 5 d.15 d & 30 d, AR Z R G
AN T) G XA i Bz Joie 1 B B /0N i B2 J50) 359 4 1 7K -
() GAP-43 ik , I e B 1F 2 28 A K L2 fift Je 28K
53 3TV R fil () OGRS . GAP-43 5K MWIE 12
A AT B8 P A7 DT, KRR B SR (L TP) A B
P04 CLTD) fir 51 & By 2 filk 2 66 42 b, 7] 52
GAP-43 B FR (IR S F1H: mRNA gy k™, 22
H K ey L A0S P A R T S B AR RS )22 T g
JIF B, 5 S GAP-43 FE A RBAKFEFHEA
K AR 5 K B G B AT LK i 4 41
GAP-43 mRNA 3K BEAL, $2 75 i il 90 1] GAP-43
mRNA (335, 7l f8 5 i B 35 g o 41 2145 1 J Y
A0 DA KR M 2 ik 1) R 0P N A 25 A BE A R

25 b ik, K BRUE 2 300 R0 L0 AT PR OK i 2
# AT LA R AR K B o 0% 25 45 4 At 5 pp 48 e
A T AT U D X NGF.GAP-43 mRNA
FoE BB DL 2E 2 02 B VI A 6 1) CALLCA3 X
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