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ABSTRACT

Lead in the form of its acetate was administered to calves till the symptoms of lead toxicosis
appeared in all the calves. The mean blood Pb concentration increased from 28.21 1 2.69 ug/100 of
zero day to 33.52 +2.37; 41.31 £ 2.17; 40.57 + 1.02 and 43.47 + 00 ug/100 ml on 3rd; 6th; 9th and
12th day of the experimental period respectively. The serum enzymes transaminases and
phosphatases increased with increase in blood Pb concentration. The average concentration of Pbin
brain and bone was 7 and 19 ug/g which were observed to be mintmum and maximum as compared
with the levels estimated in other body tissues indicating that bone acts as an organ of Pb deposition
and detoxification. Haematological studies showed a decrease in the haemoglobin concentration but
no marked change was observed in the packed cell volume and erythrocyte sedimentation rate.
Postmortem report revealed congestive haemorrhageic liver and catarrhal enteritis in all the calves.
The most suitable biological samples used to confirm Pb poisoning were blood, bone, kidney and

[iver.

INTRODUCTION

CINTOSH' while reviewing lead poisoning in
farm animals stated that probably only a small
number of deaths from Pb poisoning are correctly
reported, diagnosed or even suspected. Pb is said to be
the most common cause of poisoning in farm
animals?~>. Orr® and Priester and Hayes’ even rep-
orted that bovine 1s the most susceptible species of
animals. Qutbreak of Pb poisoning in cattle was also
reported® from Pb mine waste. Experiments® ' re-
vealed that Pb in any of its several forms ingested daily
at the rate of 20 mg Pb/kg body weight (b.w.) or fed as
a single bolus containing 220—440 mg Pb/kg b.w. 1s the
lethal dosage for calves. Earlier investigators™ '171¢
suggested that 5-7 mg Pb/kg b.w./day is the minimum
intake which will eventually cause potsoning in rumin-
ants. However, most of these studies have been con-
ducted in ruminants during their early postnatal stage
(pre-ruminant and transitional stage of rumen de-
velopment), the period during which they are more
susceptible to Pb poisoning® '’. Hence an experiment
was undertaken to study physiological and clinical
aspects of Pb toxicosis in 6~9 month old calves when
the rumen s both anatomically and physiologically
functional.

MATERIALS AND METHODS

Four normal healthy crossbred calves, 6-9 months

of age and weighing 45-75 kg were used in the study.
The calves were kept on maintenance ration of green
fodder, wheat bhusa and concentrate with water ad lib.
The Pb as lead acetate was administered orally at the
rate of 10 mg/kg b.w./day stuffed in wheat dough till
symptoms of lead toxicosis were noticed in claves.
Blood samples were collected via jugular veinpuncture
and cerebrospinal fluid (CSF) by lumber puncture from
the calves, before the start of the experiment and after
every 24 hr of 12 days experimental peniod. Heparin
was used as the anticoagulant in samples collected for
Pb analysis and EDIA was used for determination of
haemoglobin, packed cell volume (pPCV) and eryth-
rocyte sedimentation rate (ESR). Serum was separated
and stored at —20°C for enzymatic studies. The
various enzymes such as asparate transaminase (SGOT),
alanine transaminase (SGPT), alkaline phosphatase and
acid phosphatase were determined by the method of
Wooten'®, After death, postmortem was conducted of
all the calves and various tissues such as heart, liver,
spleen, skeletal muscle, lungs, kidney, testes, brain, skin
and bone were collected from two calves for the
estimation of Pb content by atomic absorption

spectroscopy.

RESULTS AND DISCUSSION

The average blood Pb concentration in the calves
was observed to be 28.21 +2.69 ug/100 ml (table 1)



289

Current Science, March 20, 1986, Vol. 55 No. 6

W Q'S+ UBSLL aJe sanfeA 34 |
‘JY/pO0|q JO [W o1/ 1un vy se passaidxs sre ssereydsoyd wniag

14/ poo]q Jo [/[ow 7 se passasdxe die oSeUlUIeSURT) WIS

[r .

60t F r6’ 0+ 97 + 60°€ + 980+ b e+ 61 F L1+ L'l + 1y wnwu
— — - ~— 99°6 £C'8 SL'S £€°6 0S¢l STO! SL'R 00'L DO L ¥s3

— 00¢F 98T+ Q1P+  00c+F 9T+ LTTH €LTF 907 F (P 1+ A e rd S B
— 00'Z7C €E¢T 9967 00t 99°¢¢ CLST 00+ 0$'€T §T€T 00’97 0067 00 LT e ADd
00+ oIl + Q€1+ £80F R0+ 9L 0+ 0.0+ 090+ 0L 0+ 90F o0+ 910+ °. 3
— 0f'S 01’8 £8'8 088 Ot'S G006 088 01°6 076 SP'6 $9°6 ¢0Q! utQo(3
-Oue
B B B - B 060 =13
0S0+ Z60F SUIF  060F 950+ LTTF LLOF  8L0F  Oo1'l+ 080+ 80F 950+  StO0+ 5T}
LY 29'S ob'Y ws SO'Y 61y LTE 0¥ 86T 80'¢ 14T T $1T -eydsoyd
pLOY
B N L6Q =1
61’1+ SO0+ 61T+ LT+ 21T+ 1+ Clv+ 0T'¢ + LOT+ o1+ 617+ T+ LY1F ISE]
¢TSI g7 ¢l 282 L1€T 9L ¢l 90°C1 LL1] S0l ’8°6 6L°8 19°8 818 8CL -eydsoyd
| satex[y
N B 060 =1
0£9F 07s+  2W0¢E+ 9T+ 667+ OStE+F 000+ 10vF 9v+  8L1F 61T+ LT+ 617+ {17¥)
Z¢R€1 ZE9El 99671 SS0El 008TY 08T ILSIT 8000V O1't6 ¢1°€8 ¢S'8P 9G¥ ST'LE LdOS
60 =1
61€F OT1+ 91+ (TeF O SITF OSI1IF O 911F 9I't+ el'l+ 67E+F  SLITF 91+ 9T+ {1SV)
61SO1 61601  OTiOFt Zi'vé oP'Z6 9¢'T8 0'8L Z0'8L 20'8L S1'8L 1£€9 9L TS LLLS LOOS
000F 070F 07+ o1+ I+ _TH LIZT+ 881+ cLv+ LETF oY F v+ 69CF j 00187
Ly b LY EP 0Ty LSO 8L LY pR 14 gy 4 0%:1% 08°¢E 7S°€E 69°¢€ 98'6 1Z°8T pesj
pooig

Z1 11 01 6 8 L 9 S ¥ € Z I 0

si1dawervd
;sAeQ

$201DI SMOI P34q-S801 Ul SAUAZUD Wn4ds pup APnis [p216010IDWIDY ‘UOUIDIIUITUOD PU3] POO]q U0 UOHDIISHIILIPD PP Jo 13’3 | gL



290

——

Current Science, March 20, 1986, Vol. 55, No. 6

which increased by 54°, durning the expernmental
period of 12 days. Maximum increase was durtng the
first half of the experimental period as compared with
that of second half. Normal Pb values for ruminants
have been reported as 35 ug/100 mi blood. George and
Duncan'? observed the range from 5 to
22.6 ug/100 ml. Allcroft?® and Buck er al*' reported
that only a small proportion (1-2 %) of theamount of a
Pb compound ingested 1s absorbed from the gas-
trointestinal tract of calves; however, Zmudski et al’
observed the raptd rise (ten times) in blood Pb during
the first 24 hr after a single dose of 5.0 mg/kg b.w. and
the high tissue levels obtained in 5 to 7 days of Pb
administration at the rate 0of 2.7, 5.0 and 20.0 mg Pb/kg
b.w./day. Results of the present experiment revealed
that as and when the concentration of Pb in blood
reached around 43 ug/100 ml, the calves became de-
pressed and unsteady, exhibited manical excitement,
ataxia, anorexia, grinding of teeth, diarrhoea, colic and
generalized seizures. Opisthotonus, extensive saliv-
ation, exaggerated limb movement, protrusion of
tongue and gasping respiration were observed before
death. Zmudski et al? observed almost similar signs of
intoxication regardless of dosage, however, the pertod
of time between development of typical symptoms and
death vaned inversely with dosage of Pb. Seizures and
death occurred within 48-72 hr in calves given
2.7 mg Pb/kg b.w., within 24-36 hr in calves given
5.0 mg Pb/kg b.w. and the calf given 20 mg Pb/kg b.w.
died within 8 hr after the onset of symptoms.

In this study one of the calves attained toxic
concentration of blood Pb on the 7th day of the
administration and maintained that level during
the next three days and died on the 10 day of the
experimental period. Another calf exhibited toxic
symptoms on the 12th day of the experiment and died
on the next day. Thereafter Pb administration and
blood examination were stopped. However, the 3rd
and 4th calves developed toxic symptoms on the 13th
and 14th day of the experiment and died after 24 hr
and 48 hr respectively. Postmortem report revealed
congestive haemorrhageic hver and catarrhal enteritis
in all the calves. Hoffman et al'* reported that blood
Pb value of 40 to 50 ug/100 mi indicate Pb poisoning.
Percentage increase of blood Pb in the present exper-
iment was comparatively much lower even with higher
dosage of Pb as compared with those of Hoftman
et al'* in S day old lambs, of Bratton et al'® in 56
weeks old calves and of Zmudski et al® in 9-12 weeks
old calves. This difference can be attributed to the
concept developed in other species®? and the study of
Zmudski et al'® in 2-3 week old calves, that milk diet

play an important role in the rate of absorption and
deposition of Pb. Whole milk constitute an essential
component of the feeding schedule of calves upto 12
weeks of age.

Blood Pb and transaminases values were signifi-
cantly higher (P < 0.05) from 3rd day and phos-
phatases from 5th day onward as compared with the
corresponding values of zero day. Enzymic studies
exhibited strong correlation with blood Pb concentra-
tion. With increasing concentration of blood Pb the
level of serum enzymes (table 1) SGPT, SGOT, alkaline
phosphatase and acid phosphatase also increased
indicating that Pb has a toxic and damaging effect on
body tissues with particular reference to hepatic tissue.

Haemoglobin concentration continued to decrease
during the experimental period. This is supported by
the observations that Pb intoxication interferes with
heme synthesis?*> 2%, Erythrocyte sedimentation rate
and PCV fluctuated during the study but no significant
differences were recorded. Similar haematological ob-
servations have been observed by other workers®: 15,

Average Pb concentration (ug/g) of the tissues
collected were: bone 19; hver 12; lung 11; spleen 11;
kidney 11.5; heart 9.5; testes 9.5; skeletal muscle 9; skin
8.5 and brain 7.0. The Pb residues of bone, kidney and
liver observed in this study were lower than that of
Zmudski et al’ and Bratton et al'®. On the other hand,
results of liver and kidney tissues are compatible with
other studies?’'#>. This could be attributed to the
differences observed in the blood Pb values of the
corresponding studies. Stmilar Pb residues in tissues
observed in calves’ receiving 2.7 mg Pb/kg b.w./day
and those of cattle! > 2® receiving extremely high levels
of Pb indicate that age is one of the important factors
in evaluating Pb toxicity. Efforts have been made to
find out the relationship of Pb residues in various
tissues with particular reference to bone, lhiver, kidney
and brain. In this study, bone Pb was higher than all
other tissues. This situation is reversed 1n acute non-
cumulative exposures?® %! Zmudski et al observed
that bone Pb was consistently higher than liver Pb.
Kidney Pb was the same as bone Pb in calves dosed
with 2.7 mg Pb/kg, higher than bone Pb in calves
dosed with 5.0 mg Pb/kg, and lower than bone Pb in
the calf dosed with 20 mg Pb/kg. In this study as well
as in others®: '® the minimmum accumulation of Pb in
brain tissue has been observed. The results of the
present findings supported the report of Adrian et al?’
showing that the bone acts as a lead ‘sink’ and is an
important lead detoxification mechanism of domestic
amimals. Relatively low Pb content (6.0-8.5 ug/100 ml)
of cerebrospinal fluid (CSF) as compared with that of
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