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Clinicopathological and Histopathological Findings of
Experimental Lead Poisoning in Dogs

Jong-sik Jang', Hyun-beom Lee*
Jang's Animal Clinic, *College of Veterinary Medicine, Kyungpook National University

ABSTRACT : The purpose of present study was to deterimine the valuable laboratory tests
for the differential diagnosis of lead poisoning in dogs. Sixteen mongrel dogs were divided
into 2 experimental groups (A and B) and a control group (C). The A and B groups were
administered orally 2 mg and 20 mg of lead per kilogram of body weight for 49 days,
respectively. In addition to clinical observation, blood, urine and hair samples were col-
lected on appointed day and examined for hematological changes, lead content of serum,
whole blood and hair, and urinary &-aminolevulinic acid concentrations. All dogs were
necropsied on 49th day and examined for the lead content and histological changes of or-
gans. The results obtained were summarized as follows: The group B showed digestive and
nervous signs, and weight loss. The group A showed no significant hematological changes
except polychromatophilia on the 7th day. But group B showed polychromatophilia as well
as mild anemia and nucleated erythrocyte on the 7th and 35th day. Basophliic stippling
erythrocytes were observed in some of the group B on the 14th day. The lead content of
whole blood was increased significantly in both A and B groups on the 21th day. The uri-
nary S-aminolevulinic acid content was increased in both A and B groups on the 7th day.
The hair lead content of A and B groups was increased significantly on the 49th and 21th
day, respectively. The lead contents of organs including liver, kidney, spleen, muscle and
bone were increased significantly in group B. Histopathologic changes were characterized
by hemorrhages, necrosis and intranuclear inclusion body in the epithelial cells of con-
voluted tubles of kidney, cloudy swelling and degeneration and/or necrosis of liver, en-
largement of Virchow-Robin space, and swelling of endothelial cells and hyperplasia of the
pericytes of brain. From these results it may be concluded that examination of nucleated
erythrocyte/polychromatophilia, urinary §-aminolevulinic acid, and whole blood and hair
lead contents is a reliable clinico-pathological diagnostic methods, and that examination of
the Virchow-Robin space, endothelial cells and pericytes of brain as well as intranuclear in-
clusion body in the epithelial cells of convoluted tubles of kidney is valuable postmortem di-
agnostic methods for lead poisoning in dogs.

Key words : dog, lead poisoning, urinary §-aminolevulinic acid, polychromatophilia, Virchow-Ro-
bin space
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Table 1. Changes in mean body weight (kg) of dogs aft-
er the daily administration of lead

Group 0 21 35 49 days
A Mean+SD 43 453 4.83 513
+09 +09 082 +0.94
B Mean+SD 496 4.15 392 3.67
+092 +055 07 0.67*
C Mean*+SD 375 3.85 4.08 4.73
09 +079 079 +£0.75

*: P<0.05
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Fig 1. Histological appearance of brain in a experiment-
ally lead- poisoned dog (No. 7). Note the hyperemia and
dilatation of Virchow-Robin space (H-E stain, X 67).

Fig 2. A capillary vessel in brain (No. 7). Note swollen
endothelial cells and hyperplasia of the pericyte (H-E
stain, X 268).
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Fig 3. Histological appearance of kidney in a experiment-
ally lead-poisoned dog (No. 9). Note hemorrhages, ne-
crosis of the uriniferous tubules, and hyaline casts (H-E

stain, x 67).

)
Fig 4. Kidney of No. 9. Note the intranuclear inclusion
bodies in the epithelial cells of uriniferous tubules (H-E
stain, X 268).

Fig 5. Characteristic intranuclear inclusion bodies in the
epithelial cells of proximal convoluted tubules from a ex-
perimentally lead-poisoned dog (No. 9) (Ziehl-Neelsen-
stain, X 670).
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Table 2. Changes in mean erythrocyte count (X 10%ul)
of dogs after the daily administration of lead

Group 0 7 14 21 35 49 days
A Mean 686 675 690 682 669 633
+SD +54 +43 +27 £37 =59 +38

B Mean 682 679 670 710 608 593
+SD +£58 55 +52 £91 A83* +99*
C  Mean 725 717 719 708 732 747
+SD +£37 +15 +48 +£23 +£45 +24

*: P<0.05

] 60883 x 10*ul, 593+99x 10*/ul=A
) E27-2) 732:-£45% 10%ul, 747+ 24 x 10%ule]| v]&}od
747 8 p<0.05y8 viehlol el WS viehd
9lrH(Table 2).

HemoglobinZ} : AT ol = & AYr|7HE<t F2
g wizbrt A= ewstel. vt Bl 359
#lo} 49 /ol zbzb 14.68+1.47 g/dl, 14.15+0.84 g/
diZA dz72 1628+ 1.13 g/dl, 16.03+4.01 g/dleil
v]&}ed 7} 474 8F(p<0.05)S vHelui el t}(Table 3).

HematocritX| : Ag-oll A+ A A& 717t §-2)38F
W 3brh QA= A] fskel. eivh Baell A= 354 w9}
49o) il 717} 39.3+3.7%, 39.5+3.4%24] 2T
52.0+7.6%, 48.343.3%c) n]3lo] 7F4 78 (p<0.05)
& viehiglth(Table 4).

Table 3. Changes in mean hemoglobin concentrations
(g/dl) of dogs after the daily administration of lead

Group 0 7 14 21 35 49 days

A Mean 1598 1585 16.03 1653 1575 15.60
+SD +042 +0.93 £0.15 £1.13 +0.58 +0.46
B Mean 1551 1536 15.04 1639 1468 1415
+£8SD +0.67 +0.67 £1.09 +1.53 +1.47* £0.84*
C Mean 16.08 1533 1575 1683 1628 16.03
+SD 047 +0.72 £0.91 083 £1.13 +401

*: P<0.05

Table 4. Changes in mean packed cell volume (%) of
dogs after the daily administration of lead

0 7 14 21 35 49 days

A Mean 480 460 460 465 490 440
+£SD +25 +4.6 £42 +£31 +2.0 +£2.7
B Mean 46.6 468 489 438 393 395
+SD +4.6 £59 +44 +56 +3.7* +34*
C Mean 488 503 498 465 520 483
+SD +62 =72 +46 +40 +£7.6 £33

*: P<0.05
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FUNE S SN FH 2A oA {32 8 -+(Fig
6) = AT dF2T CFAAE A Ad77 5t
FaAE T AR dgkon), BielAd s 1A
E] 3.12541.458/1000 erythrocyte 24 3 *]3](p<0.01)

olay

Z713kel o, 14 Aell+= 2.125+1.871/1000 erythro-
cyte (p<0.05), 28] 35U A ol|+= 1.500+1.871/1000
erythrocyte S }eh ¢l ) (Table 6).

ClINEETS  JUERERIA Y
T-(Fig 7)9] & &3t 27} Table 79| A8 ule}
Zro] A, Bt thito] TR RE HAF| F/ATFS
vebigleh. &, ATl = TUA, 1445 2 35U K
of] Z+z}b 3.00+41.45/1000 erythrocyte (p<0.05), 1.75+

Table 5. Changes in mean total leukocyte count (X 10/ul) of dogs after the daily administration of lead

Group 0 7

14 21 35 49 days

A Mean+SD 1369.50+74.80 1510.75+97.82 1504.75+178.01 1406.50+16.60 1524.50+256.14 1483.00+176.40
B Mean=+SD 1482.25+278.10 1576.63+171.91 1571.63+249.02 1632.25+142.79 1566.00+193.91 1549.67+199.51
C Mean+SD 1428.50+287.76 1539.00+194.38 1356.751+200.90 1407.001+139.32 496.50+209.90 1384.00+332.71

Fig 6. A nucleated erythrocytes in the stained blood
film of a experimentally lead-poisoned dog (No. 10)
(Wright stain, X 670).

Fig 7. A polychromatophilic erythrocyte in the stained
blood film of a experimentally lead-poisoned dog (No.
8). (Wright stain, X 670).

Table 6. Changes in nucleated erythrocyte count per 1,000 erythrocyte of dogs after the daily administration of lead

Group 0 7 14 35 days
A Mean+SD 0 0 0 0
B Mean+SD 0 3.1254+1.458%* 2.12542.100* 1.500+1.871
C Mean+SD 0 0 0 0
*: P<0.05
**: P<0.01

Table 7. Changes in polychromatophilic erythrocyte count (/1,000 erythrocyte) of dogs after the daily administration of

lead
Group 0 3 7 14 35 days
A Mean+SD 0.25+0.50 0.50+0.58 3.00+1.45* 1.75+0.96* 2.00+1.45*
B Mean+SD 0.75+£1.75 2.38+3.34 6.88+2.44** 2.00+1.14* 1.83+0.98*
C Mean+SD 0.25+0.50 0.25+0.50 1.50+1.91 1.004+0.82 0.50+0.58
*: P<0.05
**: P<0.01

ghaqlaba=ofata]#), A4, A1z, 1997



0.96/1000 erythrocyte (p<0.05), 2.00-+1.45/1000
erythrocyte (p<0.05)2 vieldlgl ow, Bitoll A= 22t
6.88+2.44/1000 erythrocyte (p<0.01), 2.00+1.14/1000
erythrocyte (p<0.05), 1.83-+0.98/1000 erythrocyte (p<0.
05)2A4 izl vlste] f-2l8 F7HE vhehligich
AT IMBHESMNET =TT 2 7]
A3 82 (Fig 8)°] 5 12T A} AT
CollMe @71 g Ad- g7t A dgke

Fig 8. A basophilic stippled erythrocyte in the stained
blood film of a experimentally lead-poisoned dog (No.
12) (Wright stain, X 670).
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(p<0.01)EA] tZTF2] 0.223+0.046 pg/ml, 0.220+0.
063 pg/mlol) wlsted frol g S7HE vebiglet.
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Table 100]] FA|EF nle} o] 2Tl Ae A AY
7| 7+E9} 1.10~2.20 pg/ml 16l ¥islo] AT Bl
A= chzro] PhESIE 7R e AYERA A 2
7} 2.28-3.50 pg/ml, 5.00~1075 pg/mlz V=3 27}

£ 7o) #al= gt

SIIFFILY PoyE
AF ANG 205 Pl AEFRTF *
gk ool th3k 7+ 27|24 PoE Table 11

Table 8. Changes in mean whole blood lead concentration (ug/ml) of dogs after the daily administration of lead

Group 0 7 21 49 days
A Mean+SD 0.2431+0.087 0.333+0.095 0.375+0.088* 0.370£0.085*
B Mean +SD 0.215+0.066 0.270+0.102 0.725+0.249** 1.188+0.371**
C Mean +SD 0.225+0.079 0.248+0.021 0.223+0.046 0.22040.063
*: P<0.05
**: P<0.01

Table 9. Changes in mean serum lead concentration (ug/ml) of dogs after the daily administration of lead

Group 21 49 days
A Mean+SD 0.033+0.022 0.030+0.022 0.035+0.019
B Mean+SD 0.033+0.021 0.038+0.021 0.0551+:0.030
C Mean +SD 0.023+0.026 0.030+0.012 0.025+0.013

Table 10. Changes in delta-aminolevulinic acid concentration (pg/ml) in urine of dogs after the daily administration of

lead
Group No. of examined dog 0 7 21 49 days
A 4 1.25 275 2.28 3.50
B 8 1.75 5.00 10.75 8.50
C 4 1.25 1.10 2.20 1.75

Korean J. Vet Clin Med, Vol. 14, No. 1, 1997
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Table 11. Mean lead concentration (llg/g, wet weight basis) in various tissues of dogs after the daily administration of

lead
Group Muscle Liver Kidney Spleen Brain Bone
A Mean+SD  0.75+0.87 11.23+11.41 2.55+1.37 0.70£0.37 0.60+0.61 21.23+15.59
B Mean+SD  1.38+0.62* 49.83+39.01* 42.67+£32.24** 2.26+0.94** 1.90+1.27* 60.55+29.15*
C Mean+SD  0.43+0.53 3.25+2.73 1.43+091 0.53+0.33 0.58+0.28 8.80+5.73
*: P<0.05
**: P<0.01
Table 12. Changes in hair lead concentration (j1g/g) of dogs after the daily administration of lead
Group 0 21 49 days
A Mean +SD 16.0751+16.651 16.700+17.591 29.275+13.693*
B Mean +SD 7.088+14.440 19.738+10.174* 69.100+ 26.848**
C Mean £+ SD 6.675+7.448 7.825+7.747 8.225+9.237
*: P<0.05
**: P<0.01
ERE S 2| Fdo] A% 74217} Sl BAol2kw sl
AZ AR BE Ar|zAe] Pogtate] dlaFel . e s A 7o) S8 s
CZoA ¥lstol S7/13E bl ont folde ol Rl ek o3e] g wA el ek 2,
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