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HE . BB ATA%5 £ R T RS KBIFHEE . Caspase—3 Ao BRI — 558t — BdER &85 (PARP) Kik
R, JE B 10 REESD 2R MM REGA., W TFRKE, K&, FHRARZHBM, 02 2, 5
B AR, 44BN 28.64 mg/L B94F R R TK, ARFBH 08, 4.0 F7 20.0 mg/kg 9 E4BRATIE R, 21 d
B BT, R oM ARER, REANERE (05ml/100g), 1R /d, %4#E 21 A, B3 FARAKXIER
AR RATLLLR, RRFRBHEAL (2B Wik ) MnFa8 P8R hiF+ TP, ALB. GLB #94%, WA
AST. ALT. ALP 693 1, AR ARM — 4 (HE) &b R, WA IE6RIL T, SR fEm s sk
#M| Caspase—3 #» PARP 89 R AL, R 5 GMLE, WMTKRAL & Z TLBRAT L FAMTIEFRGLE
Hotd, BMARENTOIEG, TRXITIEPEESTEZ LAY, ZFA%TFEL (P<0.05), BTRHA
5 &/ FERBAT R FLRF T TP, ALB. GLB 6942 ¥ 713, THARSEAS = MR 2 FA%ITFE
SU(P<0.05), TFHKEE EFFTTLLBRATREM 0 F P AST. ALT, ALP FHH S TEOH, &H T TR
AP ol E Gmn e £ F A% FEL (P <0.05), HE # &4 R B R T RMLE E4BA7 57 S0 T tm
FOE A R RAR A BRAAE T, 5 FEL, @R A A KR ST, SR ARILFER BT, TR
Caspase—3 F= PARP Ml ik & 5ARSEL0AGGy, &7 5 TAEERAT J2 B4 & 4547 R E I &, I ampera e 5+
B Gt AN B KRB ES K AT ah iR — 45, AL 4850 Caspase—3 F= PARP &A%,
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Effect of chromium on liver function and expression of
Caspase-3 and PARP in rats*

Xiu-juan Zhao', Cui-fen Bao’, Lin Wang', Xiao-lin Liu'
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Abstract: Objective To study the effect of groundwater in chromium contaminated area on liver function and
expression of Caspase-3 and PARP in rats. Methods Groundwater in chromium-contaminated areas was used as the
experimental group, and potassium dichromate with different concentrations was used as the positive control group.
Ten pregnant SD rats were randomly divided into 5 groups (n = 2). The female rates after delivering were treated with
distilled water, groundwater in a chromium-contaminated area (28.64 mg/L), and potassium dichromate solutions
(0.8, 4, or 20 mg/kg). After weaning, offspring continuously receiving same treatment for 21 consecutive weeks on
daily basis. Blood and liver tissue were harvested for measuring serum TP, ALB, GLB, AST, ALT, ALP content.
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The content of chromium in liver tissue was measured by atomic absorption spectrophotometer (graphite furnace

method). HE staining was made for identification of pathological changes of liver. Expression of Caspase-3 and

PARP were detected by immunohistochemical staining. Results Compared with the blank group, the content
of chromium in the liver increased in dose dependent manner (P < 0.05). The contents of TP, ALB, GLB, AST,

ALT and ALP in groundwater group and potassium dichromate group were increased when compared with those

in blank group (P < 0.05). HE staining showed that the hepatocytes of the groundwater group and the potassium

dichromate exposure group showed different degrees of eosinophilic changes, disordered arrangement, increased

cytoplasmic space and vacuolization. Immunohistochemistry showed that the positive expression rate of Caspase-3

and PARP were increased in the groundwater group and chromium group in dose dependent manner when

compared with blank group. Conclusions Long-term exposure to chromium causes hepatic damage, and increases

the expression of Caspase-3 and PARP in liver tissue.
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TERNERUS AT LA IR Z R0, Wbtz . FiBR .
P 0 A B 2 — 1 B S e X
AR AR FERISER , AT 2350 B 15 G X3
IR AN [l e JEE A R AR 1 /N B, WL R SR 2
AE M AT AL Caspase—3 FIRMRAT —HER - MR G
( poly—ADP-ribose polymerase, PARP ) FiKATRMN, i+
BT RE S BOMANT IS S HAR M r AL o

1 #MEERE

1.1 5K
111 =i EEYERE O . SPF 2. [F]—
LR SD Z2E 10 K, 1 [ HR M BB R 2 sy S g v
DA HIES :SCXK 1L 2014-0004 ), T (22 +1)C
TWEFE, FEXHBEE N 50% ~ 70%, ENERS, 5L
AN AT B G B . B oK
112 FHaXA HERE K.Cno, (g, SiE=
99.8%, RFMHEARANT ), #is XM K (#
M &) RAT T TARRIRE 18 ~ 20 m. SKVEE N
28.64 mg/L H R K, H BREE LR AP IR AE g BB R AR 5T
B ), bR (ALt A mps BB ), AR
K -4 (HE) Y@l ( LG22 R ), PARP L
& Cleaved Caspase-3 (Asp 175) ( Cell Signaling
Technology /A H] ).
1.2 (FE5E%E

7600-110 744> { B A4k /3 B4 ( H A Hitxchi 23
Al ), AAnalyst 800 L FI IR ( 3E1E Perkin
Elmer 2AH] ), ST-60 %4 [ SR (bt sr &8}
IUERAT PRAT] ), DK-8A KL HAE IR /KA (bW 22

LI AT PR ] ), DHG-9240A U HlE R s KT
Wge (Bl —EREAES A R AR ), BX41 BZHE
f5E ( HAR Olympus A7) ), TGL20M B 55 14 1 25 0
ML O LA R A A BR A A ).

1.3 MRFE

130 kg aaRar % 10 2 SD 22 RBENL s
AL b KA AR AL | P dl S ikl , Rl 2 1
A3 IHE E ZRIK . BN 28.64 me/L (AR TG YL IX M
Tk, VARSI R 0.8, 4.0 F120.0 mg/kg F4 4% R
W BRI 76 H(5 d/NRUR K 50k 15,
17, 14, 17 f113 H), %621 R/ANEKY, HEEE,
HEEFREAZ (0.5ml/100g), 1% /d, FEEWIE/N
H oK, LS 21 . BE L RES S, &%
24 h HAESK, AFEAHFRRE, SRENFITAZ
Kl s H

132 IFREssE-F il BERFAIZUN -80°C kAR
e, o KPS AR s FE (0.40+0.03) ¢ TH
s . TERNAE I BT AL, PRI
S AE X I B T AN, BRI A A T4 F BTl
fi#, FIBHEORRIZS 1, e HAE TF/KER 2 50 ml,
KT WA 5 A s, IR A 5 B A A
ML, LSRR bR e 2, P
R 2 BEREIN 3 o 18 52 B S B AR YR K I T A B
rv ARSI AR ) 2

133 AFzraedenl  QedmsiR)E, as R AR
AT, 29% R HZE (0.1 ml/100 g) M. #f
HFmmRI S, ShUE Eshliif, 5r37E & A DR
FAEBEEIR M T RIS, KA PR ad
FEE T -80 °C VKA AR A7 25 F o K A PO 77 R I 4
FP Y A 30 min J5ACACES L AL, 3 500 v/min,
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BT, AF B Y X NIRRT R RATFAEZIRE B Caspase—3 Hl PARP ik HI5£ M

4 °C #5010 min Jo B A W 2 A 3 AR B
ASC A P 1 3 B & A (total protein, TP), H & H
( Albumin, ALB ), Bk & H (Globulin, GLB ), % ¥ #%
% 8 (aspartate aminotransferase, AST ), 4 N ¥ & [
(alanine aminotransferase, ALT ). #lPE®BEIEES (alkaline
phosphatase, ALP ) [ % .
134 JFREHE & A FAOREL, BOHHIE
HE, BRI BV A -80 CURFRR R IRAT, 75
—HB A BE B A1 10% FF VA T P R e . I
FE T BT AT EE, 28 FoR/K ek (2h), B E 2
B CHRARENE ) Bk, ZHIREH . B (3K,
K 40 min ), AMEEERSELRRS, RVERPIEYT R (J5REE
5mm ), BEHIVEGFRIRFIED A2 R . BEWE
B (s B ) B SRKIS HE Ze @, th PR
I WA g
1.3.5  FIR AR EAS M AT AE Caspase—3 & PARP
g HVERPIEA ST D) . S WIOREN], BREEH
R (thmER) BsEEKE, #2 3% H,0, %
PFF 15 min, W mESURIBREE, N5 % BSA &
P IR 2 5 30 min, JEI—PURTEA 4°CHRER#E
B 20ho KHEM 0, 37°CHFE 30 min 71 DAB
WA, FFEE N WENFE 3 IR A ZE K h 28 1 SO
e HE 5%, MR IE SRR, —HAGEN], i
B RS df SR Caspase—3 S PARP BY#&iA
1.4 gitEmE

s TR F SPSS 20.0 GEi . T ek
P+ bRifEE (xxs) R, Z41E EECRAIHRH R
D720, BT IR A VERG I SO 25 5 VRGP
FUBCR ] LSD—t K55, P <0.05 HZESFAGiit2iE L.

2 #R

21 FRARIFAEESEMELER

b T KRR B R A G 1 AR U IR 3% 2 1 110
TR, 525 A4, H KA S 450 KR
PR A AR A S e, HLREE Qi
T, KB & 2 b, 256%
TR L (P <0.05), HUF /K4 IER & S0 4
A, 2R IgEiFE L (P>0.05), W% 1.
22 FRAREAFDIEEMLIGE RALLER

T AR E % R G B AR BUALYE TP, ALB.
GLB &1 AST. ALT. ALP G HHyEL R, 525
FIZH PRAL, M T 7K 2H 5 4% 50 o o % I 9 % i 2L 1L 7
TP. ALB. GLB W&, Hss 2 Al a5 445 I
e S AR, ZRAGIFE XL (P<0.05),
Hb R 7K 2H 5 45 5 o A IR A L #E IV AST. ALT,
ALP B N¥IE TR AU, SR EEmRpLEdSs
HALE, ZRAGITE XL (P<0.05), WL 2.

F1 FRREFEESEMRE (ngl, xxs)
215 n B
2 HH 15 13.20 £0.71
R KA 17 14.85 +2.25"
iRk 14 15.72 + 1.06"
iRl 17 19.77 + 14077
[ 13 5330 +3.47"77%
F1E 979.310
PIg 0.001

W 1) HA4E, P<0.05; 2) S5H KA E, P<
0.05; 3) SMmAE, P<0.05; 4) S, P<0.05

K2 FRABRIIEEUMIEERMEEE (xxs)
ZH 5 n TP/ (g/L) ALB/ (g/L) GLB/ (g/L) AST/ (/L) ALT/ (u/L) ALP (w/L)
EHA 15 51.99 +3.57 27+125 2427+1.16 61.53+6.09 2547 +2.30 49.73 +7.45
Hi R k2R 17 52.67 + 6.60 29.24 +3.07 25.76 +2.97 70.59 + 7.96 2924 + 441 63.59 + 1.53
R4 14 53.71 +6.19 29.50 + 4.43 26.36 +3.75 7236 £3.93"% 30.93 £3.24"% 65.64 +£7.24"%
ek SE 17 6033+5.07"7" 3459+203"7"  3071+2.84"%"  9124+1235"77  3924+849"%" 756512777
AR 13 7031+£4.59"77Y 369245277 346021777 1251525847V 5877 £18.66"7 VY 9754 £13.07"7 7Y
FiE 28.919 32.439 34.699 42732 29.475 37.719
P1A 0.001 0.001 0.001 0.001 0.001 0.001

H: 1) 52[4E:, P<0.05; 2) SHT KA, P<0.05; 3) SIURALLE, P<0.05; 4) 541 LLE:, P<0.05
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AfLEHTEZ . WHE 2, 3.

A
S S JF 440 e e

2P
(HE x 400 )

i

i ks Bk AR I e 2

2 FRARIFEAELR Caspase-3 FKix
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P T Y DX IR P i S D e 3 A
DX LT A B ARG XS 4G 2 JHF e AT 0 B
FLRVEH . TP Al 4k ALB F11 GLB Wi, fEHLIA T H
YR I E MR 1 RO pH AR, 12 i 2 iR i
Y P ERAEZFThRE. GLB Fhi, 5 e i R |

5 BT XULTS U S AR 1 BUINLTE &1
ARk, AR e AR A ] X

R WA R 475 0 i EE AR AR ) 4G ALT, ASTY I
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BFIR, A5 BT R TR K BRIFIEDE & Caspase—3 il PARP 3k 1152

R TIE. B . BEHLh, EEH
By ALT S50FARGSR . IERIEOLCT, M+ i ALT Al
AST e fefif, (H YA ZH S AN SZ 300, 20 s i
PERETN, 23R N ALT FTAST BB, M-S
SO E T o X 2= B4 R IR T 7K ) X KRR
AL it . ARSI EE R R, S8 g, b
KL 55 Y520 AST, ALT FI ALP A5 P34 55 5
b KA S A LR, 2R G ; M
YR TR, KEUMTE AST. ALT #l ALP 5 |
Fhia# xRS " S RASRY, X UL
Y Yo BEREAS A UK U T RERIGT, AXTEIFIE N E
Je P AR s R R M A 1, LA 59 ek s 2
Pk o

a5 R, MR K4S AR BR A YL 7 4 A
TR Er AR, BB BRI N, FRi TR K
HEMERASN, HAMZERAGI2HE L, XU
FENFIEN A B BUER .

HE Jeagb R R, b S Y da ik s
I 2R B R N TR R B R TR A, IR HES &3
AL 5 AR RBR N, Hkdn BAmE 5 5
AR R Bl A A 5 A BOR BRI AR AR . Bfd:
AT R B R IR 172 LD 50 (85.5 me/kg ) HH AKX BRET
VEUHE /N 35 d e, AR 2 A0 2R E 40 R
R4 AL 20 B R TR AR IR BE , 0 25 B4
JURZHESE | WS, ARSI R IR A SRR B b T
FEERETRAP YRR R 22 5 T8 LB AR T LITE
S 0T P X SRR 7 2R PR RN, T DA AR B RE A,
T IEF S, SRRz, HEM
PG , 4% R bk g, SR ek A

Caspase—3 J& 2 Jd T3 i vp e 2 2 2R 85 1)
fit, PARP M2 A E T A% 0 il B 2 B A& Tl ( Caspase )

MIVIENRY), PARP 2k [T ) 23 N s 4n i i A F e
‘BATTE DNA 055 S v b AR = 2AE/], A
SEETRARINSEEG IESE Cr (VI) RIS FHFE T ",
AR H LM AR B R, BEE AR TR PR Yk
JEREIN, TR HES 2 M 255, PRV s £
FH I 10 B 8% 6 IE PN B U BE (i Caspase—3 15 MRS
58, PARP G201, AT SEUF4ifL A T,

ZEERTIA, RO RR I R R X B AT Eh B i A
—E B B I A A s e . (U BLAGE
ok W B AR E T AR TR, AR BERANTSE .
TG G DCHL R KA S RS 2 & TR g SR ARy, T
WY, IR 3% G DX b 7K AT B X I 2 B —
TERIT . RZVA IR, BT5 5% DT RS i K e
RN G e T A DX, S B R BUR R
Jiti, B LS8 TS AL R
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