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Influence of chronic lead exposure in rats during the developmental stage on
expression of leptin in plasma, cerebrospinal fluid, and hippocampus

SHI Xue-Mei, FU Ya-Wen, HUANG Lai-Rong, YANG Hui. Department of Laboratory, West China Second University
Hospital, Sichuan University, Chengdu 610041, China (Yang H , Email: yangh00@126.com)

Abstract: Objective To investigate the influence of lead exposure in rats during the developmental stage on the
expression of leptin in plasma, cerebrospinal fluid, and hippocampus, as well as investigating whether leptin is associated
with the mechanism of cognitive impairment induced by lead exposure. Methods The rat model of cognitive
impairment after chronic lead exposure was established by adding lead acetate into drinking water. According to the
concentration of lead acetate in drinking water, the rats were divided into control (0 ppm), low-lead (50 ppm), medium-
lead (200 ppm), and high-lead groups (1000 ppm), with 16 rats in each group. Atomic absorption spectrometry was used
to measure the content of lead in the plasma, cerebrospinal fluid and hippocampus. ELISA was used to measure the level
of leptin in the plasma and cerebrospinal fluid. Immunohistochemistry was used to observe the distribution of leptin
protein in the hippocampus. Western blot was used for relative quantification of leptin proteins in the hippocampus.
Results Compared with the control group, the lead exposure groups showed significant increases in the content of
lead in blood, cerebrospinal fluid, and hippocampus (P<0.01), as well as significant reductions in the levels of leptin in
plasma and cerebrospinal fluid (P<0.05). The results of immunohistochemical staining showed that leptin was mainly
distributed in the cytoplasm of pyramidal neurons in the hippocampal CA region. The results of Western blot showed
that compared with the control group, the three lead exposure groups showed a slight increase in the protein expression
of leptin in the hippocampus (P>0.05). Conclusions Lead exposure can reduce the levels of leptin in plasma and
cerebrospinal fluid in rats, which may be associated with the mechanism of cognitive impairment induced by lead
exposure. [Chin J Contemp Pediatr, 2016, 18(8): 762-769]
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AIAYE PR EEAEH . Oomura %5 ' (5T & 2K,
P FM TR T CA XM b N- AR -D- K&
QA2 AR ThRE, (et agit bl LTP, Li
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&1 KB E G H 10% /KA 5 8 e v 5t
JBREE (0.3 ml/100g) , SRAE KL AEMEZ 1.5 mL
TR PR E 2 R (S£E BD AF ) o,
SR I J5 TG AR A, BB A A A B A
T A8 A I P R BT s A P AR IR
3600 %% /min B5.0 10 min Ji7, Z33E 03¢ T EP 4%,
AR VKA DR, R

TR BEALIEE 8 HK BUREM B YIIFK
BRI R R, A B LR 2 B R A KAL,
B KAL B R Rl U B 80~120 pL, fRAFT
0.5 mL ) EP 4", 12000 % /min B0 3 min J5 45
JETCLLANEITRAIA PR A G A4S , B 40 pL i A
AL B b HAR R T AR VKAS , FRE

IR 8 K RUHRCSE ki VS T Sk b AT H
W, B R EpMG DA ES, WA

WFES B /N R, CHE TR 0.3 mL 21 i R4 ik
B EP & T, FEAMRAIE 4°C. 12000 5% /min B0
20 min; HU[VE 40 pL KIS & 2 (pe/l) , 5
B S L BV A (pgle) 5 HiAY LIS F BCA €
S A A7) T R VR R, 20 CHRAE,
Western blot #:13 FH -

TG AR A B AR A DU 1| K 2= A P 2
TR IRK ISR SR, SR A BH2100T 7 J 1)
WSO T (SRS I A 5 o AR S 36 2l A A I 05T H 2
3T 1S015189 TAIEFNSE E g 2= 25 (CAP) AT,
S N B BRI L RIE . BN R AR B IR,
i FH3IR L Seronorm™ Trace Elements Whole Blood Jit
it (LOTMR9607 ) , 8] FRIESHS .

1.5 KRR MNMEE & EEKERN

B0 06 58 5 T ) 5% 2 L 2 324 9
R o A B 2 A0 ik YR v 98 2R A RS ISR R
& D K [ JE F ELISA K 7] & (MN55413) , fiF
A LI R A e IR U A A T A E . R R
62.5 pg/mL, HNZER RECN 3.3%~4.3%, HtEAZ
S RBUCH 4.7%~7.6%

1.6 KRESHEZEMNSH

BT T 8 HAR R 10% KA S NE s i
SHEEEE (03 mL/100g) , 4% ZRWREZOHET)G
WU, HWRREE . MK, S SIEARED R DI
F B 2 K 5, PBS (0.01 mol/L, pH=7.4) FE4¢
Wk, KT IN1 % 39%H,0,, ZiRESE 10 min
DA AN IR E AL . B E SR, PBS
e TN 5%BSA HHWE, F i 20 min FEEZ
IR, AN T I SR BB R PTR( 1:100 ), 4°C
. PBS Wk JE, AR LI EBU R 166
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IR SABC (1:100) , ZE{EMFH 30 min, PBS
k. DAB Zil W0, Fi NG R AR, 722108
IKVES o ARG Y, BKIE MRS R
St WA B AR (Olympus A7, HA) .
BE N PHMESS M AR R, BAMEANIR Y A, SC50
H PBS e e 3 I, BFIK 5 min,

1.7 Western blot ;£ NiE D hEENRIERE
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FRER RN 98 120 ug/ YK B, Bax Fil Bel-2
80 pg/ JKiE, RIFLL40V B 3 h B &
PVDF I | BB A & 5% Wil 4 b =/ T
B Lh 5, MASEWEERN—P0 (R 1:100,
Bax 1:500, Becl-2 1:500) , FiR&AMHTHIKET
LhJ5 4Ci%, WZH B-actin, TBST PEME 3 1K,
BER 5~10 min, A fed e B U 3F AL P A
ICH 9t (1:10000) , 37°CHEE 1h, TBST B
3, B 10 min, H )i ECL k2= At E/R HIY
kit B BRI A BE I AR A R, IFF Quantity
One 4.6.2 ( £ ) 31 5541 PR O65% BEAE
DI H A S FIN S B-actin 541 (I FR 6% B
H B B 8 AR ek i
1.8 SFit=s5Hh

K HH SPSS 19.0 Gt t2e Ak B -1 7 4 112
AT, THEVCRI YIS £ AR (R+s) FR,
Z A 0] LR L 2 5 2250, ik — 2D Al )
P L3R ] Dunnett-¢ #5555 JE IE 24040 1 i Bk}
DL (TSR BLIRIEE ) [Psy (Pos, Pios)]l R, 2
ZH [A] F R H Kruskal-Wallis H #9625 [8] 9 9 L
R Nemenyi K356, AHSCHE I3 H R H] Pearson 73
Bro P<0.05 hESAGITFE L,

2 #R

21 EBIBERBEBAMEENRGHARER
Morris 7K 2 B SEB 25 SR R, #5241 K BUAE 5K
B iUk - YR 25 S R G 4 L (P>0.05 )
Zad 4 d BT ISR, £ A1 Bk bt v R J ek
g, A3 d H R EE AL Rk R T AR 0] e R A
I, HESTRITFE X (P>0.05) , 5 4 KA}

TESE 5 Ry MR R L, 3 M 24K
L5 0 R K A e, F 15 45 B I 1] B A 4
(P<0.05) o KAFEIL, HebE ORI 32 s
KEW2ET RS, V65 8 a3 2 e K R
2 [EEIZRE ST . BT R B 2% 2 e J7 Al DA R 25 2
ST U ZRR B 3 i B &, e S AR
A, Mz EECIZRE SRR EE P RAR SE A
KBS HHCIZRE IR AT J1 1) 248 bR, 7K
WE ST AE R UL 3 R R KRS R IR R
FUHLL, TAFIRE 3280 THif. W3k 1.

D P R AL A SR 0 45 SR s, % B2 KRR
SR B 2R R 2 R R A K 4 S
9.7+1.0pg/L, 67.9+4.4 ng/l., 136.0 +9.4 pg/L,
360.5+93.6 pg/L, ZERAGIE L (F=63.785,
P<0.01) o 3 METRREEAL SXTIRLAR L, IR
PiThE (P<0.05) . W& 1,

25 2H R FRUK o B S8 0L ARG I 114 225 SR i
AR ST v 2 5 5 A DA RN A 1) A BRUABE AR i 1
S, ATDAMFI TR RSN .

22 JBAKXKBREERMEIHFEE

JE I IO T ASORG I 45 R W s, X PR L A
BYZEL . PR R s A 2 R RO R T A A 0 )
384 +0.6ug/L. 293+ 11.3 pe/L. 38.3 + 10.1 pg/L.
422+7.5 g/, 2557 A GiiteE i L (F=37.096,
P<0.01) ; 3T RBEA KRG RA ML, ik
FWrh s S YR EA S (P001) . D
A S AT A R W, KPR RETdL.
o 2 R A 2 KRR S TR S 00 0.124 +
0.015 pg/g. 0.227 +0.048 ug/g. 0.244 +0.067 pg/s.
0.353 £0.115 pelg, ZESAGEHE X (F=7.308,
P<0.01) 5 H 3 METREEA KRGS PSR R

TR 5 X B LA kR AR IS (P<0.05) & EHETHIRA (P<0.05) o WHE 1,
£1 SEARMETIKEESTRERMLE [1-16, F2s 5L Py (P, Pro)]
g TR BRI ) TopEEE
(cm/s) ESBN ESEN E RPN 4R (s) (ng/L)
X HRZH 20+7 37.1(32.1,87.7)  44.7(12.6,89.8) 22.1(103.413)  7.1(3.5.14.6) 1908 97+1.0
i 20£6 51.6(29.6,89.8)  39.023.8,80.7) 27.4(19.2,51.4)  9.1(4.5,12.7) 12+0.4° 67.9 = 4.4°
Sl 23+5 89.0(37.4,89.8)  45.1(25.0.86.8) 24.0(11.1,77.7)  11.0(6.1.24.4) 08+04"  136.0+94"
LA 245 80.3(44.3,80.8)  65.4(16.1,92.7) 223(8.9723)  154(7.524.0  05+03"  360.5+93.6"
F(H) {4 0911 (2.992) (1.946) (1.611) (9.459) 4423 63.785
PE >0.05 >0.05 >0.05 >0.05 <0.05 <0.05 <0.01

. a R SGXTIRAL AR, P<0.05; bR S5XFIRAL R, P<0.01,
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8 R eI FIE A (ob-gene ) ZWA, FEH
ANE A EIR LU IR R A, TR
(A AEAETE XA T 2 B N 45 & B Fp, R D) F25))
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