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E4,4 5 & 0 mg/L. 75 mg/L.150 mg/L.300 mg/L CdCl, {RE B XK K, $F 36 A.XEMREL L AR, AR
AEEREFREGTEEZRARHATFE ERALFEZAE, BN % WA & 4 5 (white blood cell, WBC) |
Wk B 48 (lymphocyte, LYMPH) | 41 %48 M (red blood cell, RBC) . i 2T & & (hemoglobin, Hb) . i /N # (blood platelet,
PLT) #u BT 5 h 6 4 < 48 47 : & W # %, 8 (alanine aminotransferase, ALT) , &  # & B (aminotransferase, AST) . # £ 5
# B (alkaline phosphatase, ALP) . Jk % (urea, Urea) . il EF (creatinine,Cr) , J& B Curic acid, UA), &R AR EKET L L L
# JF| # Tk 150 mg/L H &4 42 7 A Kt F 2 L P <<0.05), @ % éﬂfiéﬂlﬂ%%iﬁ%%ﬁ?*‘%‘X(P>o 05), %
MBEZNELEHTRZ AU AFERELEACP>0.05)HERE FEZEAR ERERERERERARZRA L4
FEX(P>0.05); M FABFAMNERE R, 5 0 mg/L 7 £ 4 H 4,300 mg/L 7| & 4 WBC.LYMPH.PLT # # &
B EFH ¥ E (P <<0.05),150 mg/L.300 mg/L #l 4 Hb W8 T/, 2738 5% FEXLCP <0.05), fFE
BAERAEMERE T, 5 0 mg/L # &4 #,150 mg/L #| &4 AST.Urea,UA %1 300 mg/L # &4 ALT.AST.Urea,
Cro.UA MR EAFT.Z2RA5 U FEX(P<<0.05) ;M A HFEFAELERE T,150 mg/L.300 mg/L 7| & 4 FF 4 £ H I
A A i[;giﬁuﬁi,’»éﬂm WNE ER A E TR, i & T 150 mg/L Al EHNTEIE M
FEBAIIDFT AT HE DB RALTERERG.
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Effects of subchronic exposure to cadmium on blood routine and liver and Kidney tissues of rats
Li Youxing, Lu Qinchen, Pang Yaqgin, Hu Yajie, Cen Dengsheng, Li Jinwei, Qi Guangzi
(Youjiang Medical University for Nationalities, Baise 533000, Guangxi, China)

Abstract: Objective To investigate the effects of subchronic exposure to cadmium on the blood routine,
liver and kidney function and pathological tissues of rats. Methods Forty SD rats were randomly divided into
four groups of different doses: double distilled water with CdCl, concentrations of 0 mg/L. 75 mg/L, 150 mg/
L, 300 mg/L, respectively. After 36 weeks of exposure, the rats were sacrificed after blood collection. Their
livers and kidneys were taken and weighed and the organ coefficients were calculated. Then the livers and kid-
neys were examined histopathologically. We detected the following blood routine indicators: white blood cell
(WBC), lymphocyte (LYMPH) , red blood cell (RBC), hemoglobin (Hb), blood platelet (PLT), and indica-
tors related to liver and kidney function such as alanine aminotransferase (ALT), aminotransferase (AST), al-

kaline phosphatase (ALP), urea (Urea), creatinine (Cr) and uric acid (UA). Results There were statisti-

cally significant differences in the body weight of rats in each exposure period except the 150 mg/L dose group
( P <<0.05), but no significant difference in exposure effect among groups ( P >>0. 05). There was no interac-
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tion between exposure effect and exposure time ( P >>0. 05). There were no significant differences in liver qual-
ity, liver organ coefficient, kidney quality and kidney organ coefficient ( P >>0.05). The results of blood rou-
tine indicators showed that, in comparison with those of 0 mg/L dose group, WBC., LYMPH and PLT in 300
mg/L. dose group significantly increased and the differences were statistically significant ( P <Z0. 05), and Hb
in 150 mg/L. and 300 mg/L. dose groups significantly decreased with significant difference ( P <C0. 05). Liver
and kidney function examination revealed that, in comparison with those of 0 mg/L group, AST, Urea, UA in
150 mg/L group and ALT, AST, Urea, Cr, UA in 300 mg/L group significantly increased and the differences
were statistically significant ( P <{0.05). The histopathological examination showed that liver tissues of the
rats in 150 mg/L dose group and 300 mg/L dose group had obvious congestion, edema, necrosis and regenera-

tion, and the epithelial cells of proximal convoluted tubules in renal tissues had swelling, vacuolar degeneration

and necrosis.

Conclusion Subchronic cadmium exposure at doses greater than 150 mg/L. can cause changes in

blood routine indicators and damage to liver and kidney function and tissues in different degrees.
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2.1 —ARbRWgE JeRE RS L .0 mg/L
HAREEOLHE, KSRGS HE SR LA R
375 mg/L a4 R BRI 5 R B 5150 mg/L 5l
AR BB B W SR R L T 80 U D 300 mg/ L i

AR BT FRENE L DO R B, 5 A R 4
Wi 225 T a5 R WoR G B Ab FRAL N 5 G 75 1 (] 22 [H]
TR HRN(F =0.952, P =>0.05) ; 447 &b 3 3= %4 1
2 E ST L P =>0.05) ;4 YL 3 0] 7] 3251
NI ZEFAEGE T ¥E X (P <0.05);1~9 1M H5 04
AR, KBRS 25 HG 50055 X (P <<0.05),
W1,

*1 TEMREREARSHEOARFTETHER Hfr g
Ye i 0 mg/L 41 75 mg/L #H 150 mg/L 41 300 mg/L 4 it F i P
I [i] (n=10) (n=10) (n=10) (n=10)
04 H 285.88463. 34 265.14440.70 285.11459. 27 297.10460.52 284.71455.95 0.427 0.735
11H 329.50483.09 293.00+43.92 307.00+68. 36 318.70+61.53 312.85+64, 434 0.428 0.734
24 A 356. 63485, 67 303. 86459, 37 331. 1177, 77 345. 00478, 65 335.59475.534d 0.66 0.583
34H 380.88+111.70 312.14+67.04 330.67471.80 361.00+73. 26 347.59482, 74d 1.081 0.372
11 H 370.50481.08 328.00+53.77 322.44452.09 360.30470. 64 346.03466. 084 1.085 0. 37
540 A 403.25495.03 354. 43454, 50 339. 11465, 21 370. 3074, 87 366. 53474, 71de 1.131 0.352
64 H 422.254+103.76 376.00467.53 350. 78474, 69 383.704:79.02 382. 47482, 68def 1.081 0.372
74 A 436.63+119.15 389.00471.47 362.56475.15 405. 90795, 64 398. 18792, 43del 0.949 0.43
84~ H 456.384122.70 405.43478.02 374.67480. 32 412.104105. 37 411, 24498, 78def 0.974 0.418
91 A 459.504130. 35 403.57480.15 383.564:84.51 411. 60494, 24 413.794-98, 51def 0.873 0. 466
&t 390. 147109, 84 343.0675.48 338.70473. 74 366. 57485, 33 359.907489. 06 F* =0.893 P * =0.456
F 2. 469 4,350 1.619 2.327 Ft=41.386 F# =0.952 P % =0.507
P 0.017 <20.001 0.124 0.021 P t<<0.001

EOXATTETFHEBEULGCEDXRT;OF%F 0N AE.d: P<<0.05:5 1 MA %, e: P<<0.05;5 2 M A HE.I[: P<

0.05; *  EEMESHR T Z0MARB N ;. ELNE S HF

FEAMHEYE, 5 . EEANELHEXTZARNGHEAREH

2.2 WM VER AR IEA RO R FAE SR P P >0.05) . WK 2.
U % 28 0 IO R R R BE R RS

F2 TEMGRENARGCESHSFILENZM
20 51 n JFIE 5 4/ g JF e =B % B JE BT 1/ g B kR R 5 Y
0 mg/L 4 10 10.0043. 61 2.254+0.18 2.414+0.73 0.55+0. 36
75 mg/L 4 10 9.5542.43 2.40+0. 24 2.37+0.62 0.60+0.09
150 mg/L 4 10 9.214+2.73 2.51+0. 31 2.22+0.58 0.61+0.06
300 mg/L 4 10 9.2141.69 2.32+0.23 2.3840.52 0.60+0. 04
F 0.170 2.253 0.166 1. 602
P 0.916 0.103 0.919 0.210
ERAHEEAHEEUGEDERT,
2.3 AR PERF K R E AR AR 5 0 300 mg/L 41K B Hb B & R R P <<0. 05) ;RBC

mg/L 7 & 4 I %, 300 mg/L #| & 4 K B WBC,
LYMPH.PLT ¥ B & # & ( P <<0. 05),150 mg/L.

fEbRas 4l T Bk, 2R BT EE X (P >

0.05), WL 3,

®3 TEEFEIEEXNXRMERERE M
4 5 n WBC(X 10°/L) LYMPH(X10°/L) RBC(X10'2/L) Hb(g/L) PLT(X10°/L)
0 mg/L 41 10 5.482.43 3.560.88 10. 31£0. 22 177.88+7. 06 868. 13439, 77
75 mg/L 4 10 6.431.84 4.8041.35 10.29£0. 31 171. 14438, 97 915. 2950, 41
150 mg/L 4 10 7.6642.55 4.89=£1.48 9.8640. 62 165. 44+8. 76° 902. 67£77. 74
300 mg/L 41 10 9.7543.95° 6.0641. 77 9.9740. 62 164. 90+ 11. 06° 980. 8044, 96
F 3. 610 4. 484 1.420 3. 688 6. 607
r 0.024 0.010 0. 246 0.023 0.010
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2.4 WEMBBEZENKRFED@EYEZEmN 50
mg/L &4 IL#, 75 mg/L | i 41 45 Tl 48 4 3 L4
P& X (P >0.05),150 mg/L # &4 AST.Urea,
UA ¥ 8 F+ 5 ( P <<0. 05),300 mg/L #| & 4 K &

ALT.AST.Urea.Cr.UA 8] & F} 5 (P <<0. 05);
ALP 18R 48 2 R B G iH# = X (P >0.05, W
# 4,

x4 TREMEFERBX KRS INEEE M

15 ALT/ AST/ ALP/ Urea/ Cr/ UA/
(U-LH (U-LH (UL (mmol « L'D) (pmol « LD (pmol « L'1)
0 mg/L 4 10 44,25+5.95 139.88416. 19 57.50420.77 6.6240. 90 38.63+3.16 166.50429. 69
75 mg/L 4 10 50.714+15.61 166.29437.28 63.144+37.87 7.3740.97 40.1448.71 190. 71455. 09
150 mg/L 4 10 53.89+17.41 195. 89+46. 19¢ 68.22425. 66 7.9040. 84 42,44+7.55 247.67+58.09*
300 mg/L 4 10 68.60413.40° 205. 60+ 36. 66 65.70423. 69 8.65+1.11* 47.90+4. 95° 215.4432.12¢
F 5.060 5. 850 0. 243 6.984 3.741 5.038
P 0.006 0.003 0.783 0.001 0.021 0.006
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JIE 5 B PR 5% I 7 T 5 4 < T A D v e ik Sy s
I Ji] ] 2 5 SRR HE 51 S0 T A AN B RS A L A
SEHE (UL 1a) 575 mg/L 5l i 21 H B0 /N i o o i ik
PR TR L /0N RS R I S S 4 K i B 2D
2 V25 ik 1 IR 8 B A B A A UL A A TR T L )
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7 7N v sk Ik R T SR 5K A I S A AR K
B REIRIE K B & T 4l i 54 (R 1e) 5300 mg/L
e 4 30 TN i e o e ik R SR T 5K Rl 1) W) B
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(W 1d)

VE:a:0 mg/L 4;3b:75 mg/L 4 ;
c:150 mg/L 41 ;d:300 mg/L 4,
Bl TR BT ARAEL
L% ¥ % (HE 246 ,X100)
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JUE g BEAS I 45 R ANTEL 2 B2 50 mg/ T 77 4 21 K U B
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PGt 7R T 2504 < 200 JEL R 25 7 Wb, 25 4 50 B R 0] (D
Bl 2a). 75 mg/L 5l & 21 B /N K B Al i 4 BT ok A
1ML CRLE 2b) ,150 mg/1..300 mg/L 5 & 4 Z IR 40 Jifg k-
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E:a:0 mg/L 4 ;b:75 mg/L 4
¢:150 mg/L #;d:300 mg/L 4.
M2 TEMEEEESAREEAL
B E ¥ % (HE £ £ ,X100)

3 itig

3.1 MR R R K R A K R E E A R A Y
W TEZEE ST R I, B A R TR SR I Dy i A K
KE W% ESEY A 1. 11 mg/kg. 3. 51 mg/kg Fl
11. 06 mg/kg CdCl, %} SD K Ui B Y« % 30 d,11. 06
mg/ kg I H K BIAE BT, Hda AR R
KL UX)EE LD R 2.5 mg/kg.5 mg/kg M 10 mg/
kg CACL, %A R B YL 8 56 d, &7 A R f 3L
ZER FREZEH 0 mg/kg.1 mg/kg.3 mg/kg Fl
5 mg/kg CdCl, %} SD K FU#E 8 43 30 d. &5 H4 K
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BAEZMMAR; EEZAUF5E LM, 100 mg/L CdCL
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W HEAT A, 25 5k I WBC B B Tkt Hd A R
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