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Clinico-pathological studies on the experimental lead poisoning in goats
I. Clinical observations{Clinical, hematological and urinary findings)

Oh-deog Kwon, Hyun-beom Lee ", Joo-mook Lee, Joon-seok Chae
College of Veterinary Medicine, Chonbuk: Natimal University
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Abstract . Present experiments were undertaken in order 1o clarify the clinico-pathological characterist-
ics of lead poisoning in goats. Twenty goats were divided into three experimental groups(A, B and C)
and a control(D). The three experimental groups received diets contaminated artificially with 10(A
group), 200(B group) and 1,000(C groﬁp) #g/ of lead, for 70 days respectively. The control group re-
ceived normal diets. Blood samples were collected 1 or 2 weeks interval and were examined for ane-
mia(erythrocyte counts, hemoglobin concentrations and hematocrit values) and lead contents of erythro-
cyte and serum.

Urine samples collected similarly with blood were examined for delta-aminolevulinic acid and lead
content. Collected samples were analyzed for lead content by atomic absorption spectrophotometry.

From these experiments following results were obtained:In group B and C, marked decreases in
body weight and feed intake, and diarthea were observed from the 30® day of experimental periods.

The B and C groups showed pronounced anemia(decrease in erythrocyte count, hemoglobin concen-
tration and hematocrit value) from the 21% or 42"day.

In group B and C, the lead content of erythrocytes was increased significantly from the 28™ or 14%
day.

The lead content of serum was increased significantly from the 42* or 14% day in B and C groups.

The lead content of urine was increased significantly from the first day in both B and C groups.

The urinary delta-aminolevulinic acid content was increased significantly from 14™ day in both B and

C groups.

Key words : goat, lead, blood, urine, delta-aminolevulinic acid.
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Table 1. Composition of experimental diet for goats

M

A B C D

Ingredients(%)
Corn 500 500 500 500
Molasses 35 35 35 35
Wheat bran 177 177 177 177
Rice bran(solvent) 37 37 37 3.7
Maize bran 30 30 30 30
Soybean cake 198 198 198 198
Oyster(ground) 15 15 15 1.5
Sialts 05 05 0.5 05
Vitamin A and D" 03 03 0.3 0.3

Chemical composition ** 10.00 200.00 1000.00 111
Lead(#g/g)
« Vitamin A : 10,000,000

1U/kg+Vitamin D : 2,000,000 IU/kg(Bayer Co.).

*»: Analytical values.
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Table 2. Effects of dietary lead on erythrocyte counts(X 10°) in goats

Group n=5 0 1 3 7 1 2 2% 42 5% 70 days
A MemtSD 13491148 1383164 13661168 1324123 13FIEL93 12611142 12.034L04 12053231 12.2842.03 1211418
Range 1.40-15.40 12.10-16,10 11.75-16.35 10.55-15.42 1L.05-15.65 1.70-1410 10.9-13.10  9.15-1515 10.70~157  1L20-13.9%
B MeantSD 13.7543.00 14024287 1331215 12614282 L2178 1215181 1007133 8.81H0.8F  8.24Ll46* 8.47+1. 04
Range 10.20-17.15 10.65-17.20 11.05-16.40 9.30-17.00 8%5—13.60 32.95-14.40 7.%5-1L3 7.85-070 6.20-9.70 7.10-9.40
C MeantSD 14013052 1392050 135820.8 1371FL57 1259131 9931720 98I£L3P S TALTP 6.13t407"  &ITi0&""
Range 13.30-14.70 13.35-14.55 12.95-15.00 11.60-15.70 1L.10-14.65 815-12.00 7.90-1L60  4.30-10.95  L10-9.40 7.75-9.40
D MeandSD 12922136 13.371L6] 13121154 13264130 12M4+L&  ILTELTY 12074142 12071126 12451157 11824158
Range 1L6-15.15 1L90-15.9 11.%-15.80 IL10-14.40 10.05-14.15 10.80-15.40 10.05-13.90 11.40-14.30 10.4$5-1.70 9.70-13.%
a: Significant(p<<0.05) difference.
b: Higher significant(p<0.01) difference.
+ :two animals were died on the 49" and 50" day during experimental periods.
= n=3
Table 3. Effects of dietary lead on hemoglobin values(g/d¢ ) in goats
Group 1=} 0 1 3 7 1 2 2 42 5 0 days
A MeantSD 118118 11.8£15 16114 1.3£1.5 112215 10.51.2 1.120.8 10.7£1.5 12217 11.310.8
Range 9.2-14.0  93-132 97135 91-13.0  89-13.0 9.4-12.1 10.0-12.0 9.4-13.2 9.9-14.1 10.6-12.5
B MeantSD 1L1£L9 10.8+1.8  1L1£1.3 10.3£1.5 10.6x1.4 1011.2° 9.241.8 84107 13zl 731100
Range 83-135  &1-129  94-125  8I1-121 8.9-12.0 .7-10.7 7.4-10.5 6.6—11.0 6.4-8.9 6.0~8.4
€ MeantSD 11011 10.7£1.0 10.9=0.7 10.00.9 9.7+1.8 391147 8.641.0° 714140 8.4415™" 734104 %
Range 9.2-1L.8  90-ILT  98~1L7  9.0-1L3 7.9-12.0 .5-10.8 6.9-9.4 5.4-8.2 4.7-8.0 6.1-8.0
D MeantSD 113213 1510 11.2£1.0 10.5£1.3 10.740.5 10.81.1 10.841.4 10.9£1.0 10.91 16 10,7413
Range 9.6-13.0  10.5-13.0  9.8-124  95-127  H0.I-ILS 9.4-12.3 9.5-150 9.8~12.1 §.4-13.5 8.7-12.3
a: Significant(p<0.05) difference.
b: Higher significant(p<<0.01) difference.
* :two animals were died on the 49" and 50" day during experimental periods.
* n=3
Table 4. Effects of dietary lead on hematocrit values(%) in goats
Group n=5 0 1 3 7 14 2 2 2 56 70 days
A MeantSD  3.0£29 37.814.4 3.416.2 376165 36.014.9 35.0£5.2 4.216.8 36.244.2 A 6250 37.2%4.0
Range H0-42.0  3.0-42.0  2.0-430  B0-4.0  30.0-410 2.0-40.0 26.0-43.0 31.0-41.0 29.0-40.0 32.0-42.0
B Mean2SD  3.845.1 35.815.6 316455 30.4£9.4 28.617.4 26.0£6.8 2,037 244500 20.217.2° 20.416.1*
Range 3.0-42.0  20.0-44.0  25.0-40.0 .23.0—46.0 20410 21.0-380  2L.0-2.0  14.0-27.0 10.0-28.0 11.0-26.0
C MeantSD  B.0+16  37.8+15  3.2423 300429  B4E53 22442 BOES0Y 2446.0°  19.6=0.8%" 204460 "
Range 36.0-40.0  36.0-40.0  35.0-4.0  H.0-420  28.0-39.0 2.0-32.0 22.0—-34.0 12.0-27.0 5.0-27.0 19.0-28.0
D MewzSD 37.641.3 37.811.8 36.8+4.0 30427 %5.243.0 34134 36439 36.012.6 36.0£4.6 3.414.7
Range 36.0-39.0  H.0-400 3L0-4L0  3.0-40.0  30.0-37.0 31 0—-3.0 33.0-42.0 32.0-38.0 31.0—-43.0 29.0-41.0

a: Significant(p<0.05) difference.
b : Higher significant{(p<<0.01) difference.
* :two animals were died on the 49* and 50" day during experimental periods.

w n=3
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Table 5. Effects of dietary lead on lead concentration(# g /mé) in erythrocytes of goats

Group =5 0 1 3 7 14 2 2 2 56 70 days
A MeaniSD  0.01£0.00  0.0240.03  0.0340.01  0.06£0.04  0.03£0.04  0.0640.03  0.1030.08  0.30£0.07  0.2310.14 0.2240.19
Range ND-0.(2  ND-0.07  0.02-0.04 ND-0.08  ND-0.08 0.3-0.10  0.06-0.25  ND-0.19 0.08—0.43 0.08—0.5
B MeantSD 0.02£0.02 0.05£0.03 0.06£0.07 Q.UX0.07  0.1630.13  0.13£0.6  0.39+0.26° 0.M:0.2*  0.94018  0.4510.16°

Range ND-0.04  ND-0.08 ND-0.18  0.04—0.22 ND-0O.3%  0.08-0.17  0.08—0.78  0.10-0.65 0.20-062  0.3-07

C Mem#SD  0.0220.02 0.08£0.08 0M£0.06 CI6T011  0.30£03° 024014 0302 0.38£0.28°  0R+02™° 0.Hz02* "
Range ND-0.04  ND-0.I8  0.07-0.2 O0.04-0.3 0.04-070  00-0.3 017065  0.3-09%  02%-01  0.B-0.9

D Mem#SD 0.0040.02  0.0240.03 0.01£0.02 COI0.03  0.0140.02  0.02£0.64  0.0240.04  0.0240.08 ND 0.0240.03
Range ND-0.4  ND-0.07 ND-0.05 ND-0.06 ND-0.04  ND-0.08 ~ ND-0.08  ND-0.06 ND ND—0.07

a: Significant(p<0.05) difference.

b: Higher significant{(p<<0.01) difference.

+ :two animals were died on the 49® and 50" day during experimental periods.
e n=3

ND : Not detectable.

Table 6 Effects of dietary lead on lead concentration(# g /mé) in serum of goats

Gowp 0= 0 1 3 7 N 21 2 2 5 7 days
A MeantSD  0.0120.01 0.0410.03 0.02£0.03 0.04£0.06 0.05£0.06  0.02+0.04 0.05%0.08 0.06£0.06  0.0510.08 0.09£0.12
Range ND-0.02  ND-0.08  ND-0.08 ~ ND-0.14 ND-0.14 N)—0.08 ND-0.19 ND-0.15 ND—0.19 0.01-0.30
B Men#SD 0.0240.02 0.05+0.04  0.04£0.07 0.0620.03 0.11£0.09  0.15£0.2 0.07£0.09  0.16£0.26*  0.210.11* 0.2040.07
Range ND—0.05 ND-0.08  ND-0.15  0.03-0.10 ND-0.24 ND-0.32 ND-0.21 0.02-0.60 0.12-0.35 0.12-0.28
C MeantSD 0.001£0.02 0.0240.02 0.0840.09 0.12£0.05 0.3040.23  0.2%£0.16  0.33+0.49° 0.27£0.2°  0.2420.23 " 0.2340.10>**
Range ND-0.056 ~ ND-0.05 ND-0.20  0.07-0.17 0.18-0.71  0.12-0.52  0.09-1.20  0.02-0.67  0.02-0.60 0.12-0.32
D MeantSD 0.03£0.03 0.01£0.00 0.01£0.00  0.0240.03  0.01£0.01 0,2£0.04 0.010.01 0.001£0.01 0.01£0.01 0.01£0.01
Range ND-0.07  ND-0.03  ND-0.03  ND—0.07  ND-0.02 ND—0.08 ND-0.02 ND~0.03 ND-0.02 ND-0.03
a: Significant(p<0.05) difference.
b : Higher significant(p<<0.01) difference.

+ :two animals were died on the 49" and 50" day during experimental periods.
w n=3
ND : Not detectable.

Table 7. Effects of dietary lead on lead concentrations(# g /mf) in urine of goats

Group =5 0 1 3 7 1 2 28 42 5% 70 days
A MeantSD  0.02+0.04  0.0940.08  0.39+0.3* 0.10£0.07 0.16+0.12  0.23£0.12  0.23£0.29  0.06£0.07  0.19£0.24 0.2740.18*
Range ND-0.09  0.01-0.2 ND-0.97  ND~0.17  ND-0.30 0.06—0.33  ND—(.67 ND-0.18 ND-0.55 0.04—0.47
B Mean#SD 0.04£0.07 0.20£0.17 0.90£0.5° 0221015 0.40£0.35* 0.2240.15%*  0.57£0.%*  0.14£0.1*  0.40%0.2* 0.3340.11*
Range ND—0.16  ND-0.40  0.20-1.64 0.05-0.37 0.12-.00  0.05-0.41 0.05-1.40  ND-0.28 0.10-0.71 0.20-0.47
C MemiSD 0.0140.02  0.20£0.16* 0.20.10° 041037 045+0.2° 0.420.2° 0801 0.67£081° 0908 056203
Range ND-0.06 ND—0.40 011-0.35 0.17-0.91 0.10-0.84  0.27-0.80  0.15-0.52  0.02-2.05 ND-2.25 0.15-0.81
D MeantSD 0.01£0.02  0.0240.03  0.01£0.01  0.01£0.01  0.001£0.02  0.2110.01 0.01£0.01 0.02£0.04  0.01£0.01 0.01£0.01
Range ND-0.04  ND-0.05  ND-0.03  ND—0.03  ND—0.04 ND-0.03 ND-0.03 ND-0.10 ND-0.03 ND—0.03
a: Significant(p<0.05) difference.
b : Higher significant(p<0.01) difference.
» :two animals were died on the 49" and 50® day during experimental periods.

o =3
ND : Not detectable.
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Table 8. Effects of dietary lead on ¢ -aminolevulinic acid(# ¢ /mé) in urine of goats

Group n=5 0 1 3 7 it 2 8 4 5% 70 davs

A MeantSD 0.68£0.30 0.9840.18 LI8+0.18 LI530.3 L2403 L6107 LHML07 L4709 L2080 195108
Range 0.51-L07  0.78-125 0.97-L4 0.62-15% 0.8-1.7  078-2.68  0.58-219  07%6-305  LO7-L8& 1.01~2.9

B MentSD 0.89£0.2  L0140.3  110£0.30  1L60:L55  Le4H0.60° 1881043 2644047 27410700 24840.28° 2812024
Range 0.64-121  057-1.4 0.87-1.62 0.%5-423 L07-249 L15-235  L9-317  L9%-378  209-272  250-316

C MeamSD O.B4£0.28  12%£0.31 0924046 LOEL14 305413 4714380 AL4LT6 3074133 3TIELIS 390xL4P
Range 0.53-125  0.9-L73 0.45-143 0.90-3% L69—460  229~1L45 262-693  L%-45  2T5-5.68  2.89-3%

D MeantSD 0.8040.20 L0B+0.52 LIB10.44 L0240.42  0.840.2 204024 L5066 LO0X0.35  0.862017  L17+0.48
Range 0.53-L0¢ 055179 0M-172 -0.66-166 060-132  2H-10  055~210 0.62-157  0.68-L10  0.64-L&

a: Significant(p<0.05) difference.
b: Higher significant(p<0.01) difference.

+:two animals were died on the 49" and 50% day during experimental periods.
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