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Effects of Repeated Exposure to Pb Acetate on Hematopoietic Function,
Testis and Kidney in Male Rats
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ABSTRACT : Male Sprague Dawley rats were exposed to 0, 0.04, 0.2, and 0.8% Pb acetate in drinking
water for 13 weeks and fed a commercial diet. Dose-related adverse effects observed at the end of the Pb
acetate exposure in the drinking water were as follows: decrease in body weight gain, decrease in hemo-
globin, hematocrit(HCT), mean corpuscular volume (MCV) and mean corpuscular hemoglobin (MCH),
increase in serum glucose, decrease in serum testosterone, increase in lead accumulation and SALA
release in urine, and decrease in &-ALAD activities of all tissues examined, increase in relative organ
weights (kidney, spleen, testis), and changes in testicular DNA content and histopathology (intranuclear
inclusion body in kidney proximal tubule cell). Taken together, repeated exposure of lead acetate induced
toxicities in hematopoietic system, especially testis and kidney.
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7} Crissman %% (1990)] w2} Propidium iodide 34
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Fig. 1. Changes in body weight gains after administration of Pb acetate to rats. Eight rats in each group were exposed to 0, 0.04, 0.2 0 r 0.8% Pb ace-

tate in drinking water for 13 weeks.
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Fig. 2. Hemoglobin concentraions, mean corpuscular volume (MCV), mean corpuscular hemoglobin (MCH) and hematocrit (HCT) after adminis-
tration of Pb acetate to rats. Eight rats in each group were exposed to 0, 0.04, 0.2 or 0.8% in drinking water for 13 weeks. *, **: Significantly differe nt

from corresponding control value at p <0.05 and 0.01, respectively.
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Table 1. Effects of Pb acetate on some biochemical parameters

Concentration of Pb acetate (%)

[tems
0 0.04 0.20 0.80
NA (mEqg/)) 159.2+8.96 156.7£5.96 147.2+4.55* 156.0£7.26
CHOL (mg/d)) 67.3+8.31 59.5+8.31 60.8+13.19* 64.2+10.30*
T PROT (g/d)) 6.8+0.47 6.4+0.91 5.9+0.15* 6.3+0.40
BUN (mg/d)) 14.1£3.76 11.8+3.80 10.4+1.81 16.7+3.45*
K+ (mEq/]) 7.0£0.35 5.4+1.07* 3.8+0.39* 4.6+0.96*
Glu (mg/dl) 90.1+£57.16 117.2+17.76* 128.0+£61.26* 187.5+63.86*
ALP (UN) 87.2+21.40 114.1+45.46 105.8+30.98 145.3+38.59*
Note. Rats at 1month of age were exposed to 0, 0.04, 0.2, and 0. 8% of Pb acetate for 13 weeks. Values are means+SD for eight rats.
*: Significantly different from control value at p < 0.05.
Table 2. Effect of Pb acetate on lead and elements distribution in rat
Concentration of Pb acetate (%)
Pb (ppm)
0 0.04 0.2 0.8
Blood 0.029+0.0025 0.426+0.025** 0.568+0.099** 2.003+0.2349**
Liver 0.030+0.0048 1.318+0.3198 4.287+1.668** 13.218%1.5775**
Kidney 0.069+0.0296 22.759+0.171* 41.46326.2653** 54.031+5.831**
Spleen 0.070+0.028 2.224+0.4476 3.081+1.2921 39.249+7.2269**
Brain 0.054+0.0097 0.656+0.2195 0.780+0.2894* 2.93120.3288**
Mg (ppm) Concentration of Pb acetate (%)
m
gpp 0 0.04 0.2 0.8
Blood 39.9+4.26 41.4+3.94 39.2+2.03 40.4+4.26
Liver 237.7£27.23 227.4+6.78 243.1£11.08 238.0+8.94
Kidney 207.5+£15.12 218.7x11.60 231.4+15.69 219.6+11.83
Spleen 218.9£10.16 225.0+5.58 235.2+7.97* 244.0+5.18**
Brain 169.3+2.16 178.6+9.80 181.7+3.32 190.5+5.96**
Concentration of Pb acetate (%)
Ca (ppm)
0 0.04 0.2 0.8
Blood 57.0£3.40 61.5+£4.72 61.1+2.72 65.9+5.41
Liver 44.6+8.03 49.4+4.10 44.8+4.02 51.8+3.92
Kidney 68.3+2.12 82.4+3.14 71.3+7.88 72.3£7.32
Spleen 40.5+5.53 49.9+9.93 38.9+1.61 42.0+1.49
Brain 83.1+29.19 616.1+289.70 111.7+110.30 98.9+32.02
Concentration of Pb acetate (%)
Fe (ppm)
0 0.04 0.2 0.8
Blood 556.5+£10.77 533.5+18.86 470.94+41.54** 426.2+19.55%*
Liver 261.2+29.12 285.9+48.38 198.0+29.88 315.9+£70.41*
Kidney 96.1£21.39 103.8+18.35 71.5+15.26 77.1x£18.55
Spleen 1756.0+642.88 1542.3+199.26 1583.5+230.10 3320.94214.33%*
Brain 20.3+2.08 23.0+£3.35 20.6x1.05 20.8+1.79
Concentration of Pb acetate (%)
Zn (ppm)
0 0.04 0.2 0.8
Blood 5.8+0.12 5.9+0.34 6.15+1.50 5.5+0.31
Liver 31.5+3.58 334222 36.2+2.64 34.6+1.37
Kidney 24.7+3.53 22.2+0.49 23.7+£2.20 20.3+£1.07
Spleen 20.1+1.37 22.4+1.84 21.2+0.28 21.1+0.36
Brain 13.4+0.75 14.3+1.46 13.9+0.17 13.7£0.34

Note. Eight rats in each group were exposed to 0, 0.04, 0.2 or 0.8% of Pb acetate in drinking water for 13 weeks.
* *%: Sionificantly different from corresponding control values at p < 0.05 and 0.01, respectively.
Values are means+SD for eight rats.
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Table 3. Effects of Pb acetate on serum testosterone concentration

(ng/ml)

Concentration of Pb acetate(%)
0 0.04 0.2 0.8
3.1628+1.8391 2.3642+1.8073 1.1394+1.0337 0.7471+0.6614

Note. Rats at 1 months of age were exposed to 0, 0.04, 0.2, and 0.8% of
Pb acetate for 13 weeks.
Values are means+SD for eight rats.

Table 4. Effects of Pb acetate on urine Aminolevulinic acid (mg//)
release

Concentration of Pb acetate (%)
0 0.04 0.2 0.8
0.48+0.14 0.13+0.03 0.74+0.16 3.74£1.56**

Note. Rats at 1 months of age were exposed to 0, 0.04, 0.2, and 0.8% of
Pb acetate for 13 weeks.
Values are means=SD for eight rats.
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Fig. 3. Changes in §-ALAD activity after administration of Pb acetate to 1-month old rats. Eight rats in each group were exposed to 0, 0.04, 0.2 or
0.8% in drinking water for 13 weeks. *, **: Significantly different from corresponding control values at p < 0.05 and 0.01, respec tively.
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Table 5. Effects of Pb acetate on relative organ weights

Concentration of Pb acetate (%)

Organs

0 0.04 0.20 0.80
Kidney 0.3174+0.031 0.3592+0.03* 0.3553+0.0299* 0.4546+0.0751**
Liver 2.5937+0.1735 2.5483+0.1907 2.793+0.1784* 2.9576+0.152%*
Testis 0.3629+0.0547 0.3769+0.0245 0.3542+0.0269 0.4361+0.0251**
Spleen 0.1761+0.0382 0.1646+0.0282 0.1796+0.0402 0.2321+0.0471**

Note. Rats at 1month of age were exposed to 0, 0.04, 0.2, and 0. 8% Pb acetate for 13 weeks.

Values are means+SD for eight rats.

* *x: Sjonificantly different from control value at p <0.05 and p <0.01, respectively.

$2) A7 (p < 0.05, p<0.01) ZHAslsdct.

6. =3 §-Aminolevulinic acid(&-ALA) ST 0| O|X|=
Ak

Pb acetate F<Jol] &J&l & F02 §-ALA ¥} n]X]
= 93-S Table 40 VeSS diEF3 vlasle 0.1
3 02%ANME oS #FAF S sl AngSde
A 08% FTEANM FAQUA P <0.01) W&ol F7I3}
A}

7. 7188 ® =ZYeEN 240 0|Xl= IE

Pb acetate F-odol] 2]} A7)Fake] ¥ 3E Table 59
ehliglc}. A} vAk d| 273 vlasle 0.8% T,
Zr 029 0.8% Tl FAAAUAP<0.05, p<
0.01) Z7lslg.2w, 53] A4 2E XejvolA §3¢
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o} d¥AE7} EAA AW YA} AEAASENT
2 WA G (Fig. 4). 283 ¥]A A= Multinucleate
giant cell} JEAET FAZE FAsIGe}. 2196l 9
Al73zAe] WA, zke] AMpEAde o] FAo] IF
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%

Fig. 4. Histopathological changes of kidney in rats administered with
Pb acetate for 13 weeks. Arrowheads denote intranuclear inclusion
body in kidney proximal tubular epithelium. H&E stain, x400.

sket.
8. A Mol DNA &l DjX|= Y&t

Pb acetate®] Foi7} AAAME2] DNA $HEh k) v)3]
= 48 Table 6o el lisiet. AFAI vt s
haploid®] ®]&-& FASIAl ZHAa3td Al diploide}
tetraploid®] W&o A Eo1slAct. 2et Fed

Table 6. Alteration of testicular cell populations in rats administered with Pb acetate

Concentration of Pb acetate (%)

Cell type

0 0.04 02 0.8
Mature haploid 42.6+10.27 39.5+4.77* 39.3+4.10* 37.0+2.05*
Immature haploid 34.2+8.70 31.3+4.73%* 30.6+5.85%* 32.8+2.51%*
Diploid 15.8+1.67 18.9+2.92* 18.8+0.92* 19.5+0.88*
S-Phase 1.53+0.19 1.68+0.25 1.93+£0.20 1.27+0.23
Tetraploid 2.84+0.71 4.50+0.53%* 4.76+0.64** 5.43+0.80**

Note. Rats at 1 month of age were exposed to 0, 0.04, 0.2, and 0.8% of Pb acetate for 13 weeks.
* #*: Significantly different from corresponding control values at p < 0.05 and 0.01, respectively.

Values are means+SD for eight rats.
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2L IAFAAT A WA B2 F 55
25k M E A7)l A P T2 L 7)55F WSl st
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