W) %74 & Chinese Journal of Zoology 2013,48(4) :642 ~649

BB RS S ERGRES FHDR

HERY B R AMAY # E®? %uE”

@ WedLImE R # AR 22 b fEdb 2350005 @ ZRIAIRIHLE =% i 233600

FEE . R NG 0 O BE R AR 7 VA Ml T 4 Y 2/ B (Mus musceulus ) BERY , WLEE T YL 35 /N BRT B A9 41 41
AR I e e H AU T E R T G D BUIF VB ZH 2 b Caspase-3 \Bel-2 Fil Bax 85 YRkt
SRR, 2B YL T S T R A S0, ELAE S A R A R R T B R e, B ) Y
JEK , Caspase-3 (R IK BB IN, MM Bel2 5 Bax I AR B EW LA EZH THRESH,H— e
RV YL BE 48 h 5, X IRAAAR L, 25 S 0 3, SR WA W] BRJE AL B2 Caspase-3 \Bel-2 I Bax 1942 3K 11
55 0 B A B R R T

KB 4B AP T2 5 Caspase-3 5 Bel-2 ; Bax

FESES Q494 THFRIRAG A X E4 S :0250-3263(2013)04-642-08

Injury of Liver and Kidney Caused by Acute Lead Poisoning and
Related Molecular Mechanisms in Mice
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Abstract: Lead-poisoned mouse ( Mus muscculus ) model was established by intraperitoneal injection of lead
acetate. The pathological changes of liver and kidney were examined. The expression alterations of Caspase-3,
Bel-2 and Bax, two apoptosis-related proteins, were also measured. We found that acute lead poisoning caused
hepatic and renal injury by inducing cell apoptosis. After lead poisoning, Caspase-3 expression was increased
while the ratio of Bel-2 to Bax decreased in a time-dependent manner. Significant difference in the expression
level between control group and experimental group was observed after 48 h of lead exposure. These results
suggest that lead poisoning causes hepatic and renal cell apoptosis probably by regulating the expression of
Caspase-3, Bel-2 and Bax.
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I AR e PR K A A R 75 T JH 400 i 00
P T, S A AR AR AR R FUAE AL B DL Y
BHRE . A0 A Tt B E R R AN A
AIFHBET: W S— AR RS Rk DL &
P4 4F . Horp, Caspase-3 B UE S0 F 21 T2
PATH i Caspase-3 ZC % A HA AL 5% 22 76 I T
U5 1 N AR U |, e 208 IR U T
W, RT3 RA A (2006 ) i 5 45
Caspase-3 Jl il ] UE 32 T Caspase-3 7F PC12 41
0 T AR v R A A O U T A AT
&N BE R HY T i Caspase-3 15§ PC12 AY 4
MO T R o WE ST B, AL T 40 0 2ok A JEE Y
M) Bel-2 8 2378 2R AR 52 08 T2 X 1175 A i
S5 MR 2 40 i B 5 b, 5 Bax £ 145 BT
MY T, T & A2 B, Bel-2/Bax W {H B
QN A 7 <o R A A I A A e 5 i
(Adams et al. 1998)
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%,7 ~8 JAl MR 30 ¢ 47,325 H S H
TSR 158, M3 e b AN 2 1 /K W 3% 4] 5 1R
PR¥E 25°C e 47, ARG IR, R 1 8 )5 A7 52
5o SCRRBENL N 5 4L, B Xt R 4L 12 h 24
h.36 h 48 h #4144 5 K. H Ak ik gt
X B, 3 5 2o HoAth 20 H /N B3 14 &
100 mg/kg & i 0 5 B W2 4 1 9K, I IF 1R 1B
7E 12 h 24 h 36 h 48 h [ ] 5 43 51 B F 4k 26
FALHH Fh Y, IR, #E 48 h A [A] A BE X R
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YEH N 5% ) ; Pt Bl Caspase-3 . Bel-2 £l Bax
Z v B Uk, — & B K R (diaminobenzidine,
DAB) 2 (350 & \3-2 N -3 - 2 S Y A e (3-
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(DT P8 A ) TR PR 7)) 5 HoAl i) 1
=l

1.3 B#M IR SERARBREEERE &
O ZE RN AE 0. 9% A= BREER K U
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APES 4t B 53 f9 # B 7 b, I8 K KS-OF 4L
(hematoxylin-eosin staining, H. E) %% {4, , Olympus
BXS1 Y 3 i 58 T WLEE 400 £5 41
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PBS fUH—dit, BEBATEXT IR
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O % (R 22, MR e (8 A K R K T ARR /N af
B E R ARk R, UG S D HLEF 10D (E
4 24 A Dz A ) I A, s PR R Ik i
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Table 1 Effects of acute lead poisoning on the relative weight of liver or kidney

KT (o) _ HF Liver _ _ B Kidney _

Body werght L (p) HIAS T i (p) HIAT T
Weight Relative weight Weight Relative weight
X} B8 44 Control group 31.77 £0. 844 1.004 £0. 121 0.0317+0.0123 0.674 0 £0. 067 0.021 2 +0.016 3
) 12 h 31.85 +0.797 1.078 £0. 100 0.0339+0.017 1 0.715 6 +0. 035 0.0225+0.019 6
Pﬁ\?t}fiﬂed 24 h 31.53 +1.608 1.092 £0. 070 0.034 7 £0.010 9 0.769 6 +0.024 0.0250+0.012 1
aroups 36 h 31.96 +0.713 1. 144 £0. 086 0.0358 £0.011 6 0.650 0 +0. 032 0.020 3 +0.016 5
48 h 31.40 +£0. 548 1.270 £0. 083 0.0405+0.011 9" 0.784 6 +0. 046 0.0250+0.019 1

BN I ME = bR » FoRixab AL 53 IR 4122 5% 3 (P <0.05)

Data are expressed as Mean + SE; # indicates significant difference (P <0.05), compared to the control group.
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7R T IR v e f K JHG A AR A0 e A AR A
M W (] La) s B4R BR12 b T
AR M LA IE A XL S B AR, A5 5 1t ([
Ib) s BiAb B 24 h, |71 IX S 200 240 1 B S, BT 4 e
KB A sE i (& Te) s 84 B 36 h, IFR AL
(P 1d) ;BT Ab B 2 48 h, P40 i HES) AL, 7T 0L
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RO MR, A I T/ MATE L Te) o

2.3 SEXEHERAMBRG WHLAU A HE 3
@R, o I AT W OE R N R BN E (K
2a) sHYARFE 12 h, W /NERIE W, 18] B4R ST a0
(P 2b) s 4 AL B 24 b, B /NERECE DA BNV
AMALTE B /DB TE I (K] 2¢) s #4236 h, /b
BOF/INVE A MR 2R ) oI A e it (P 2d) 5

NERAFEAHELEBER
Fig.1 H.E dyeing of the mouse liver ( x400)
a XFHRZH; b 12 h BVAR PR ¢ 24 h AR P2 5 d.36 h HYARBEAL; e. 48 h AL FRAT
a. Control group; b. Treated with PbAc for 12 h; c. Treated with PbAc for 24 h;
d. Treated with PbAc for 36 h; e. Treated with PbAc for 48 h.
HSC. fF$2 7105 CE. /K s HCD. JFRZEFL; AB. JT/hMA; CR. 4.
HSC. Hepatic sinus congestion; CE. Cellular edema; HCD. Hepatic cord disorder; AB. Apoptosis body; CR. Cell rupture.



2 MREBHLAH.ELBER
Fig.2 H.E dyeing of the mouse kidney ( x400)
a. XFHBAL; b 12 h BALFRAL 5 c. 24 h HEALFRAL; d.36 h HTALFRAL; e. 48 h HEALFRAL,
a. Control group; b. Treated with PbAc for 12 h; c. Treated with PbAc for 24 h;
d. Treated with PbAc for 36 h; e. Treated with PbAc for 48 h.
ISC. [ 71 ; GC. /NERFEIL; CR. ZHEAEZY; GA. BF/NERZE S,

ISC. Intercellular substance congestion; GC. Glomerular congestion; CR. cell rupture; GA. Glomerular atrophy.

ALPRZ 48 h I, B /NERBCR B s K
Z4i (18] 2e) o

2.4 REHAUFER

2.4.1 HRTACE AT S R
e Y] e A e A R, Rk
Caspase-3 \Bax £ Bel-2 iX 3 N H A 40 i, Fo 4
BT AR B (0 (18] 3) o FEXS B2, Caspase-
3B, AN AL D AR UKL 4
KEFH 12 h J5 FE ik Caspase-3 ) BH P4 40 i %5 B I

LRI (22 2) , 4 i 9 2 n] UL B 2 B4 7R (0
r, LB 2 Ak PR [ 79 40 <, 4 0 e 5 R A
0 STURE N 1 7 SRR e B BH R, #E 48 h B A )
ferm, 50 B A L, 22 S i 3 (P < 0.01),
X REZH Bel-2 1y BH 4 2 A 45 48 e , 4 i P ] L
P 308 P G AT 5 BT AR B 12 h 2 B 4
T by o 0, 0K 1) 2 K 3 e o 06, {FL B S 3% 3T U
/D48 h A PR R B A, 5 X BRALA T, 25 57 3
(P <0.05), Bax X fF X} BE 20 /b 40 o o £ 3k

% 2 Caspase-3,.Bax 7 Bel-2 ZEFF A LE Ay 3R i% (I0OD)
Table 2 Expression of Caspase-3, Bax and Bcl-2 in the mouse liver (I0D)

Caspase-3 Bax Bel-2 Bel-2/Bax
X B 2H Control group 60 100 +900 45 900 +600 191 200 +600 4.16 £0.23
12 h 110 200 =1 000 * 18 600 =800 312 800 =700 ** 16.38 £0. 13
24 h 160 700 + 800 134 700 £900 200 100 +400 1.48 £0.26
PbAc treated
aroups 36 h 177 300 +200 ** 183 900 +1 100 ** 175 400 + 600 0.95+0.11*
48 h 221 200 +600 ** 244 700 =600 ** 103 300 +500 * 0.42 £0.34 ™

B R I £ BRI DR s B e RORIZAL BIZH 500 JR2H 22 52 |35 (P <0.05) Bl % (P <0.01)

Data are expressed as Mean = SE; % and s:xindicate that significant difference (P <0.05) and extremely significant (P <0.01),

respectively, compared to the control group.
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3 Caspase-3.Becl-2 #1 Bax ZE/NRFF AL F R FRIE ( x100)

Fig.3 Immunohistological assay showing expression of Caspase-3, Bcl-2 and Bax in the mouse liver
a~d. XFHEZH M 12 h 24 h f148 h 4y 4bHHZH Caspase-3 [ KIEM ; e ~h. XFHEZH A2 12 h .24 h #1148 h 4%
AbFRZE Bel2 BYFRIAAENL; i~ 1 X BEZH K 12 h 24 h A1 48 h Y ALBEZH Bax 9 IA15 Mo
a — d. The expression of Caspase-3 in control group and groups treated with PbAc for 12 h, 24 h and 48 h;

e — h. The expression of Bel-2 in control group and groups treated with PbAc for 12 h, 24 h and 48 h;

i — L. The expression of Bax in control group and groups treated with PbAc for 12 h, 24 h and 48 h.

BE A B 4k P 1] ) 2 4, AR A AL S Bel -2 AH
J2,48 h B e, e BRAAH L, 25 S 8 3
(P<0.01), Ewm¥r&EH Bel2 1 Bax F k&
() OAR A B, I LU AE AR A AL B 12 h 3K 3] 85 KA,
BE 5 52 I A p) %, 48 h ik B AIRE, 5
X RRZHAH LG, 22 S 3 (P <0.01) (k£ 2)

2.4.2 HIMETHXEAETHL D REN
o L) R e A g R, Rk
Caspase-3 .Bax £ Bel-2 3X 3 />3 [K] ) 40 g 14 40
M RO ([’ 4), 75 R4 F Caspase-
3 %0k BB BE A BT AL B A A IE
Caspase-3 Y IR B Wi I, 75 48 h I 1K 3] i
L, X 2ZE R R E (P <0.01) (£ 3),
Bel-2 7EX BRZH v 3 vy 5 B Y Ak B (1) 4

Kz A /0,48 h Y kBB R, 5
XJREZH 25 Sk i 2 (P <0.01) , Bax 7EXT 4]
FR AR H AL P 24 h gk B B 0, 5 xR
2 F W R (P <0.01) , Jq Bl A& B A A8 K,
FIREIEA P ESXHRAM L 2R B E
(P <0.05), Bel2 il Bax 3Rk i (1% Lb {E 7€ X
WE 2 A ey, B 28 W AR, 48 h A B R AR, 25 57
Wl % (P <0.01) (£ 3),

3.9’

3.1 AtsmhEEIRGE AR MM
BIhRE R ALARTBRACH B o, R R
HEBRA EY R R EEGE . CARFRE
W1 IR AT A 2 & AR, B I Z (Sa et al.
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#& 3 Caspase-3.Bax #1 Bel-2 IS H LA gy R L (IOD)
Table 3 Expression of Caspase-3, Bax and Bcl-2 in the mouse kidney ( IOD)

Caspase-3 Bax Bel-2 Bel-2/Bax
Xt H82H Control group 26 100 =600 35 900 =300 117 100 +300 3.26 +0.23
12 h 47 200 +700 64 300 =500 * 83 700 =500 * 1.30 £0. 13
4
Gk AL 24 h 86 900 =800 * 110 800 =400 ** 64 500 =600 * 0.58 £0.26 ™
PbAc treated
aroups 36 h 125 200 +800 ** 80 500 =800 * 60 800 =700 * 0.75+0.11™
u

48 h 141 900 =700 ** 76 700 =700 * 30 500 =600 ** 0.39 £0.34™

B R Y = BRUETR 5 o B e FRORIZAL L 53 HRAH 22 57 25 (P <0.05) gl 3% (P <0.01),
Data are expressed as Mean + SE; % and s*indicate significant difference (P <0.05) and extremely significant (P <0.01),

respectively, compared to the control group.

& 4 Caspase-3.Bcl-2 #1 Bax 7E/NR B HLAFRIFRIE( x 100)
Fig.4 Immunohistological assay showing expression of Caspase-3, Bcl-2 and Bax in the mouse Kidney
a~d. XFHEZ K 12 h 24 h F1 48 h YA B4 Caspase-3 [ FA1E ML ; e ~ h. XFHRZH & 12 h 24 h i1 48 h 43 4b 2
21 Bel-2 BYFRIKNEOL; i~ 1 X BRZH K 12 h 24 h F1 48 h YA BEZ] Bax (Y RBEO .
a — d. The expression of Caspase-3 in control group and groups treated with PbAc for 12 h, 24 h and 48 h;

e — h. The expression of Bcl-2 in control group and groups treated with PbAc for 12 h, 24 h and 48 h;
i — 1. The expression of Bax in control group and groups treated with PbAc for 12 h, 24 h and 48 h.

2012) , B LLRT L2 fe o) =2 B B 05 9 7 H . IR HARIET: , H 5 5 MR 5 A9 BUfE 5 X0 IR ZH A L

WAL, AR 3 W B0 T 40 M Ak T AR E A
o BRI — ELEVOEF DI RE s2 0, 4 T i = T
A0 M ARG A, TR B O, BT R (A= 410
55 1988) o ARSLE /NG R 48 h e oR A

B The (P <0.05) , $2 75 e HU AR /4 T 7T g
JE AN A AR P Y 2R 1 25 2R (R R SE 2006) .
{IER AR 7R 1 i e A e BV I N D A A N e 2
#i e, B R AR b iR G A — (Pulido et al.
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2003) . AR Bon, /N YL EE 48 h J5 1Y
BESEKEMILESXRAML, 25 A8 FE
(P >0.05), #2755 Al fig ' 400 g BROE 25 2 ol A%
F AR M/ NE RSO B AR A

40 B 52 8, B 2 22 A2 A 4 P B B
( Breckenridge et al. 2004 ) ;55 — [ B J& 40 g =
VF1) ot 5 42 fi, 08 70 200 JH 2 ik L e 8, L I 9 T
TR /INAS S5 AR B SR, ¥4 50 200 i 52 IR, 5 S
B B S I A T2/ 5 55 B B A Wik 40 Ay
Wt 8 T /NS 3R TN A T A I 200 M P A O
Ko AIIERH 100 mg/ kg w77 5 il TR BT 2 1
Qedi/NEREAY . HE A810) v 45 3R WoR, T4
TR GL 35 I 1 BN MK i, RSP0 B IR L, 8K
JI- 40 LA 2L, P ARIRAE

B H.E Y] R 45 500 DL /N BREL
R, BN RZES, B NE AL SR
BAELHE W2 EEEREZ —, B
BY B 7 R 2 R B /N A A 2R TR R Ol
/INERITIRE , B NE S5 RS2 0 i B E RS
TIRE N B, e AR 03 7 1 2 1 BT VR R R A 23 N
PRApoR R
3.2 AMiAHEiEiL# N Caspase-3 . Bel-2
Bax WRIZMF S . EHEBEAT dMHE T
& 22 A AR W A AR AR R AE T — FE R
W — 2 B A R S R A B R 7
FBRAN T LAY BT RE S w4 M bR A
H(E 745 2010) . BLA AR Z W90 E 4IRS,
5] % 5 40 M 09 T2 ( Cheng et al. 2002),
Caspase-3 TF Caspase IR F T 1A ¢
G SN Y R U, S B B B RO 1 Caspase,
[A] B, Caspase-3 F9 2% 3K J& 20 i U8 12 3k A AN A]
W Be i b (B IR AR A 2010) o K 2 % i k4
ML TR R R B B i Caspase-3 4§ 1915
S TR AR, (AN M R 25 G PR 2 B A IR R I
PG MM T R . AW X IR
2 il Caspase-3 AR Ik & BB, BE & G5 Ak
P[] () 4iE 4, Caspase-3 f#) 36 1k 17 B 2 384 011,
48 h Ik BB R, S XA A L, 22 5l
F (P <0.01), i B 50 /0N BUFF A0 EF 20 i 1Y 4
Al BEL 2 A S Caspase-3 4 5 14 41 g 4

o

Bel-2 FE PR G 65 AE V8 45 40 i 0 T A o AR rh
IR ¥ 35 B EAE T, R A 455 mT 0 ) 40 B 08 T 1
Bel-2 FEPR AL 3 A AT A2 40 08 T2 Y Bax
PR, e R JE T — DN E K, Bax 5
Bel2 7E45# LA )y FIE . FE4 M,
Bax A JE Al — AR 5L 5 Bel-2 JE R I —
Z K (Dhyan et al. 2005) . 4 Bax F£ik&E 5L
i, JE L Bax-Bax [m] J = JAA £ 2F 40 i 04 125
MM 24 Bel-2 Fik & i LET, i Bel-2/Bax 57
TR PO A0 8 T, R, Bel-2-Bax [ H A
AR BERE I 40 A9 8 T ( Yu et al. 2001), 7
SR NG S F A Bel-2 BRIk
it % 5 5] [R] 9 22 17 8 T T B, 48 h J5 R B
fI%, 5% B 22 S il .32 (P < 0.01) ;T Bax 1y
FIKFTEYLTE 24 h I B B ORAE L JE A T
M H 55X AL, 2% B EH(P<0.05),
[F] B, Bel-2/Bax 9 L {E Bifi 5[] SE 4 T T F 48
L0 a1 5 (AN 5 | B P 11 A
Bcl-2 .Bax K Bel-2/Bax F1H 19 78 4k 5 5 40 jg
T RH R F8 B 1 AR b R A OR A TR (H G4 3 12 h
J& P2 Bel-2 & Bel-2/Bax HAfE B4 — & Tt
ZheE o WEA ] REJE 5 AR G 400 19 1 17 B
PESETE A O (222000 55 1988 ), A 7 iff — 2P
5T,

g5 BT AV b 3 T B 4 el R 4  B
RIS 40 I 1=, 7 5 Caspase-3 F1 Bax PiZE
s R IA I Bel-2 8 H YRR A AR G, JF 2
P — B B AP S AT Ry — 25 I T A
4005 1 1 FE AL B B B i BBl IR T SR R A
IIE R,
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