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Effect of Lead and Cadmium on Liver and Blood Phase in Rat
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Department of Pharmacy tn Graduate School of
Sung Kyun( Kwan University

ABSTRACT

Among the environmental toxic metals, cadmium and lead compounds are very
hazard for human health because these may affect the biological function of human
body and furthermore enhance the cause of various disease.

In recent years, as the view of environmental toxicology, the combination of toxic
metals suffering human health is especially significant cadmium chloride (10 mg/kg P.
0., 1 mg/kg L.P.) and lead acetate (20 mg/kg P.O., 2 mg/kg 1.P.) were administered to
rats for 4 weeks on alternate days and then examined the effect of these on body weight,
tissue weight and also biochemical function in blood and tissue were investigated and
comparision of the two experimental groups such as single and combined administra-
tion.

According to the results of this experiment, accumulation of heavy metals increased
and biological metabolic function grew worse but, in tissue, toxic effect decreased by
combined administration and intraperitoneal administration was more toxic than per
OS.
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Table 1. Effect of cadmium chloride and lead acetate on body weight in rats
n==6
0 1 2 3 4(weeks)
Control 203.2 2249 246.1 267.3 298.1
+10.2 + 857 + 9.82 + 11.04 + 10.71
(10.7) (21.1) {31.5) (46.7)
Pb 201.1 223.0 238.1 243.2 248.1%
PO. + 581 +11.02 + 16.74 +16.33 +11.13
(10.9) (18.4) (20.9) (23.4)
Cd 202,7 196.2 202.9* 199.3%* 189.5%**
* 11.72 + 9.80 + 14,29 * 12,68 + 992
(-3.2) { 0.1) 1.7) 6.5)
Pb + Cd 204.1 2029 207.4* 214, 6% 226.7%*
+ 8.92 + 735 +11.43 + 9.4 +11.89
0.6) ( 1.6) { 5.1) (11.1)
Control 204.0 221.4 243.2 262.4 278.8
+ 9.31 + 7.76 + 10.21 + 13.47 + 12,76
( 8.5) (19.2) (28.6) (36.7)
Pb 202.8 218.9 240.0 246.5 242.7*
I p + 896 + 10.61 + 11.02 + 898 + 9.39
- ( 7.9) (18.3) (21.5) (19.7)
Cd 203.7 213.8 209.2% 228.5 223.7%*
+ 12,68 + 12,66 + 11.84 + 1112 + 12.25
( 5.0) ( 2.7) (12.2) ( 9.8)
Pb +Cd 201.6 208.3 201.3* 221.3* 218.6*
+ 10.96 + 10.61 * 10.26 +11.86 * 15.51
{ 3.3) ~0.1) ( 9.8) ( 8.4)
All values are mean *S. E,
Significantly different from control : ¥ ; P < 0.05, **; P <0.01, *** ;P <0.001
() :increase percent
Table 2. Effect of cadmium chloride and lead acetate on tissue weight (g/100g body weight) in rats
n=6
Control Pb Cd Pb + Cd
Liver 3.61 3.78 3.55 3.83
+0.098 +0.158 +0.122 +0.142
P.O. (4.7) {(—0.17) { 6.1)
Kidney 0.82 0.89* 0.84 0.85
+0.023 +0.023 +0.038 10.041
(8.5} ( 2.4) ( 3.7%
Liver 3.62 3.82 3.90* 4.04*
+0.087 +£0.120 +0.103 +0.125
I.P. (5.8) ( 8.0) (11.9)
Kidney 0.83 0.86 0.91% 0.87
+0.033 +0,034 +0.029 10.051
(4.9) (11.0) ( 6.1)

All values are mean £ S.E.

Significantly different from control : * ; P <0.05

{ ) :increase percent.
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Table 3. Content (ug/g) of Pb and Cd in tissues of rat after cadmium chloride and lead acetate administration

n=6
Controf Pb(Ac), Cdcl, Pb(Ac), + CdCl,
Pb Cd Pb Ccd Pb Cd
Liver 0.90 0.12 5.38 9.08 5.00 6.92
P.O. s 0,071 +0.008 +0.442 £0.536 10.340 +0.414
Kidney - .- ". 1.56 0.18 14.18 8.30 8.04 3.94
10,138 +0.011 +0.738 +0.594 +0.413 £0.209
Liver 0.88 0.12 A 6.73* 20,81 %** 6.25* 9.15%*
1P +0.091 +0.009 '£0.450 +1.195 +0.395 +0.492
Kidney 1.58 0.18 17.73 45.15%** 10,05 19.34
+0.123 +0.010 +1.106 +1.187 +0.422 +1.189

All values are mean £ S E.
Significantly different from P.O.: *¥; P <

Table 4. Effect of cadniium chloride and

0.05, *%; P< 0.01, *#*; P <0.001

lead acetate on red blood cell (10¢/mm?) and white blood cell (103 /mm?)

in Rats
n=6
1 2 3 4 (weeks)
RBC WBC RBC WBC RBC WBC RBC WBC
Control 8.86 7.63 8.92 7.56 8.95 7.47 8.84 7.43
£0.190 +0236 +0.176 10264 £0.200 *0.279 *£0.135 £0.265
Pb 8.70 7.42 8.27* 7.27 8.04%* 7.06 7.81%% 6.31%
PO, +0.214 +0267 *0.190 *0366 +£0.180 *0290 0214 *0.307
cd 8.80 7.34 8.67 7.02 8.27% 6.53% 8.05% 6.49%*
+0.170 +0.381 *0.223 £0.274 *0.183  *0.242 +0201 *0.259
‘Pb + Cd 8.61 7.51 8.56 7.39 8.31%* 7.28 8.06% 6.86%
+0.248 %0169 0229 %0209 +0.207 *0.185 +0.170 +0.232
Control 8.84 7.59 8.95 7.52 8.87 7.46 8.86 7.45
£0.189 *0.307 *0.169 t0.325 *0.218 *0.311  *0.182 *0.249
Pb 8.65 7.24 8.49 6.95 8.10* 6.07%* 7.52%% 5.92%*
P £0166 *0.437 *0.211 *0.322 *0.154 *0.278 *0.269 0217
Cd 8.75 7.12 8.33% 6.51% 8.14% 6.49% 7.66%% 6.28%*
+0.187 *0.340 *0.191  *0.280 %0213 *0.316 +0.227 *0.177
Pb + Cd 8.50 7.36 8.21* 6.68% 7.85%% 6.59*% 7.30%%%  6,43%%
+0.205 *0.331 +0.189 *0.300 *0.212 *0.263 *0.184 *0.267

All values are mean £ S E,

Significantly different from control : *; P < 0.05, **; P <0.01, **¥;, P < 0.001
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Table 5. Effect of cadmium chloride and lead acetate administration on hemoglobin {g/dl) and ‘hematocrit: (%) in rats.

n==6
1 2 3 4 (weeks)
Hb. Ht. Hb. Ht. Hb. Ht. Ho. Ht.
Control 14,74 48,98 14.86 48.03 14.87 49.06 14.78 48.96
+ 0.260 + 2069 %0262 £2083 * 0261 2071 *0.258 + 2.046
Pb 14.34 45.74 13.97* 44,71 12.67**  37.24* 12,31*%%*  36,62%*
P.O. +0.275 * 2548 *0.247 4049 £ 0418 £.2980 £ 0.299 * 2619
Cd 14.59 48.19 14.21 42,78 13.91* 40.45* 13.62* 41.04*
+0.345 * 2687 10348 12741 *0.336 2708 *0.328 * 2.832
Pb + Cd 14.60 47.11 13.98 42,97 13.53* 40.39* 13,19%=* 38.98*
+0332 %1924 *0369 £2397 0331 +2578 *0.289 * 2,688
Control 14.72 48.92 14.79 48.96 14,84 49,01 14.70 48.89
+ 0297 +2184 *0346 +2374 *0.301 2433 041 + 2.317
Pb 14.19 46.31 14.07 43.21 13.18*%*  41.34* 12.89%* 38.12%
L.P. +£0315 +£2979 1 0.332 *3585 +0.319 2588 * 0.331 + 2.863
Cd 14,11 49.51 14,09* 48.64 13.58** 42,61 13.20%# 40.36*
+0.318 2169 *0.255 *2434 *0.247 13,026 * 0.299 * 3.190
Pb +Cd 14.55 48 .04 14.16 46.71 13.21%* 47 88* T3.11%* 36.66%

0275 * 1856 *0.318 +2013 %0250 %2091 *0.332 * 2.601

All values are mean £ S.E.
Significantly different from control : *;' P < 0.05, **; P <0.01, ***; P <0.001

Table 6. Effect of cadmium chloride and lead acetate on S—AST, S—ALT and ALP in rats

n=6
Week AST (K unit) ALT (K unit) ALP (K—A unit)
S

Cont, Pb Cd Pb+Cd Cont. Pb Cd Pb+Cd Cont. Pb Cd Pb + Cd
1 52.6 532 57.6 55.3 23.8 240 259 243 7.8 7.7 1.4 7.3
+4.19 *1.89 *2.10 #1.53 +1.02 $1.43 1,18 *1.20 +0.38 #0.38 0,38 +0.36
2 52.8- 527 61.5* 60.1 243 253 264 255 8.0 7.0% 6.5 6.8%
P.O. 1468 *1.49 *1.98 251 +1.00 #0.92 #7111 1,05 #0.31 #0571 #0.36 0.29
3 53.1 50.8 65.8% 61.3% 240 27.1% 29.3%* 259 8.2 6.8% 5.3%% §6%
+2.87 12,07 #3112 *2.66 *1.17 *0.96 #0.94 *1.27 $0.33 10.35 0,41 *0.40

4 53.9 525  67.9%* £2.7*% 22,1  27.4% 30.1%* 26.8% 7.9 - 6.4  4,6%%x 509%x
+5.82 2,88 13,27 #2.85 +1.45 *1.08 1,07 10.84 10.34 '¢0.35 10.48 10.39
1 535 52.8 559 54.6 24,5 248 272 268 7.9 7.1 6.9 6.8%
.00 247 258 318 1,14 *1.00 *1.52 £1.49 £0.34 *0.35 30,38 10.30
2 523 49,2  63.2* 58.6 240 247  29.3*%* 26.8 7.7 6.7* 6.2*  6.4%
I.P 473 $2.36 +2.88 1291 +1.09 *1.15 1,06 #1.18 #0.35 *0.34 #0.35 10.33
3 53.6 48.3  69.3%* §2.6* 242 27.6% 31.2%% 273* 84 6.5% 6,1%F 57%
200 274 +232 2,08 10,97 #0.92 *1.11 0.85 #0.36 $0.38 10.32 10.34

4 54,7 53.5  75.8%*% 64.3% 22,6 28.2% 36.7%% 29.5%*% 79  60% 4,9%% 4 8%*+
521 #3,12 1242 258 +1.35 #1.23 £1.29 +0.87 0.31 #0.30 0.35 =20.41

All values are mean £ S.E.
Significantly different from control : *; P <0.05, **; P < 0.01, ***; P < 0,001
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Table 8. Effect of cadmium chloride and lead acetate on the concentration (mg/dl) of Ca** in serum of rats

n==6
1 2 3 4 (weeks)
Control 10.6 10.7 10.9 10.8
*0.33 % 0.36 *0.39 * 0.43
Pb 10.4 10.1 9.8 9.9
P.O. + 0.33 +00.36 + 0.40 + 0.44
Cd 9.7 9:2% 8.7%* 8.2%*
t 0.44 + 0.38 + 0.42 + 0.50
Pb + Cd 10.2 9.8 9.2% 8.8%
+ 0.38 + 0.42 + 0.39 + 0.50
Control 11.0 10.8 10.7 10.9
* 0.46 + 0.51 + 0.41 + 0.49
Pb 10.5 10.3 10.1 9.7
I.P. + 0.50 + 0.49 + 0.58 + 0.54
Cd 10.7 10.5 10.0 9.5%
+ 0.48 + 0.49 * 0.40 + 0.42
Pb + Cd 10.3 10.2 9.5% 9.6%*
+ 047 + 0.41 + 0.48 + 0.36

: All values are mean =S, E.

Significant different from control : *; P < 0.05, **; P <0.01
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ne of other changes

» N
s 3 X 3 2 = s st e AR :
Fig. 1. Liver and kidney of controf group. A little capillary congestion in glomerulus (2) and, no
are shown., (salien 5mli/kg P.O. or 1.P. for 4 weeks on alternate days).

e e

Fig. 2. Effect of pb(Ac); administration on rat’s tissues.
1. Diffuse hepatocytic necrosis (pb{Ac), 20mg/kg P.O., liver, H&E, x400).

Subcapsular granuloma formation and diffuse hepatocytic necrosis (arrow). (pb{Ac), 2mg/kg I.P., liver,

H&E, x100)
Atypical hypertropic epithelial cell (arrow) in proximal tubule. {(pb(Ac), 20mg/kg P.O. , kidney , H&E,

x400.).
4, Atypical hypertropic epithelial cells (arrow) and fibrin cast. (pb(Ac)y 2mg/kg I.P., kidney, H&E, x400).

2.

Fig. 3. Effect of CdCl, administration on rat’s tissues.
1. Hepatocytic necrosis (CdCl, 10mg/kg P.O., liver, H&E, x100).
2. Subcapsular hepatocytic necrosis and atypical giant hepatocytes (arrow). (CdCly 1mg/kg I.P., liver, H&E
x400).
3. Diffuse fibrin cast (arrow) in proximal tubule {CdCl, 10mg/kg P.O., kidney, H&E, x100)
4, Congested glomerular tuft (arrow) and fibrin cast in proximal tubule, (CdCl;  1mg/kg LP., kidney, H&E

x100).
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Effect of Pb{Ac), and CdCl, mixed administration on rat’s tissues.
1. Capsular fibrosis and diffuse hepatocytic necrosis (pb{Ac), 10mg+ CdCl, 5mg/kg P.O., liver, H&E, x100)

2. Capsular fibrosis and diffuse intracytoplasmic coagulated (arrow). {pb(Ac)2 Tmg + CdCl, 0.5mg/kg L.P.,

3. Diffuse fibrin cast (arrow). (pb{Ac); 10mg + CdCly 5mgfkg P.O., kidney, H&E, x100)
4. Congested glomerular capillary and intraluminal fibrin cast formation in proximal tubule (pb{Ac)y Tmg +

Fig. 4.
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