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I N T R O D U C T I O N



ISTROSUOglOK

The advances in Chemotherapy hare been along 
three main lines, namely, Replacement therapy with hor
mone e, Replacement therapy with vitamins and Chemothe
rapy. None of these three lines of advance in curative 
therapy is new; all three have their roots in the past. 
The replacement therapy with hormones was clearly demon
strated by Berthpld in 1849. Curative or replacement 
therapy, with what we now call & vitamin, is even older 
than with hormone, James Xdnd*e historic trial of the 
value of oranges and lemons in controlling Scurvy occured 
in 1747. The third line of advance in curative therapy, 
and the one with which we are more concerned is Chemo
therapy,

Cinchona bark and ipecac, discovered accidently 
for the treatment of malaria and dysentry by Jesuits, can 
be considered as the first few chemotherapeutic agents of 
plant origin to be need in medicine (Marshall, 1964),
Paul Ehrlieh the undisputed BPather of chemotherapy* pos
tulated that it should be possible to successfully treat 
diseases by specific drugs, and defined chemotherapy as 
the treatment of a systemic parasitic disease with a che
mical of known constitution.
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Ehrlich with his expert organic chemist 
Bertheim prepared and tested a large number of organic 
arsenic compounds and discovered ’’CalTarean" (a term 
meaning saviour of man kind) in 1910* this chemical, 
the first man made drug to be effective in a human para* 
sfcic disease, was found highly effective not only for 
Trypanosom© infection hut also in rabbit syphilis*
Ehrllch's discovery made a new epoch in the history of 
Therapeutics* He concentrated his attention towards a 
fundamental principle that drugs should have minimum 
possible toxicity for the animal host and the maximum 
parasiticidal action and thus laid down a very sound 
basis for further work in Chemotherapeutic research.

further, great stride* were made to discover 
chemical agents effective against protozoa and worms; 
however no real progress was made against bacterial 
infection until many years when eulphonazaides were intro* 
duced into medicine* Sulphonamido was first synthesised 
by Gelrao in 1906 in Teehnische Hochsohule of Vienna, in 
the course of Investigation of aso dyes and hie historic 
paper was published in 1908* Prior to 1935 systemic bacte
rial infections could not be effectively treated with druge. 
There were mazy antiseptics and disinfectants that could 
eradicate infections when applied topically* but their
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systemic use was precluded ‘by their unfavourable thera
peutic index. In 1935, Gerhard Doaagk a research director 
of the 2*G. Parfeenindustrie of Germany discovered Prontosil, 
the first member of eulphonaside group of drugs and he also 
observed that sice infected with streptococci could be 
protected by this drug.

Further advances in bacterial chemotherapy were 
made in the past two decades, with the introduction of 
antibiotics. $he application of antibiotic therapy, with
out recognition of it as such, and the concept to use sub
stance© derived from one living organism to kill another 
(Antibiosis) are considerably older. 2500 years ago, the 
Chinese were aware of the therapeutic properties of moldy 
curd of soyabean applied to carbuncle s, boiles and similar 
infections and used this material as a standard “treatment 
in such disorders, fhe fact has been known for nany years 
that some bacteria and molds interfere the growth of other 
micro-organisms and as long ago as 1877 Fosteur end 
Joubert, in describing experiments on the growth of anthrax 
bacilli, suggested that this antagonism might be of value 
for therapeutic purposes*

A completely different field of chemotherapy 
was opened up when the first effective antibiotic penici
llin was reported by Flea&ig in 1929. Fleming found that
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a aold which had accidently contaminated a culture o£ 
staphylococci proven ted the growth of bacteria im the 
regions where mold was growing and he isolated the mold 
and named the active principle, Penicillin. Since Peni
cillin was effective against bacteria which are gram posi
tive and not in general against gram negative organ!ms, 
it was natural for investigators to attempt to findout the 
counter part of Penicillin which would act on gram negative 
organisms*

2he next important development was the so called 
broad spectrum antibiotic a, those effective against both 
gram negative and gram positive bacteria* Chloramphenicol 
was the first of those broad spectrum antibiotics to be 
discovered* Other broad spectrum antibiotics in clinical 
use are the three tetracycline sisters— letraeyeline, 
Chlortctracyeline and Oxytetracycline• Ihe development of 
chloramphenicol opens a new field, of antibiotic therapy 
and represents an epochal achievement in the field of medi
cine* Because of its rapid action on both gram negative 
and grom positive bacteria, rickettsiae and certain of 
larger viruses, it has a wide range of usefulness for the 
veterinarian• Chloramphenicol was Isolated independently 
by Bhrllch et al*{1947) from a streptofsycete (s*vene*uilae) 
an organism isolated by Burkholder in 1947 from soil in
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Venezuela and by Carter et al.(1948) from a eimilar 
organism found in a sample of soil from a compost heap 
in Illinois* nitrates of liquid cultures of the orga
nisms were found to possess marked effectiveness against 
several gram negative bacteria and also to exhibit anti- 
rickettsial and antiviral activity (Ehrlieh et al., 1948).
A crystalline antibiotic substance was isolated (Barts, 
1948) and named ChXoromycetin because it contained chlo
rine and was obtained from an aetinomycete* Chloramphe
nicol is the first antibiotic to be produced synthetically 
and the chemical structure was determined and confirmed 
(Controulis et al., 1949). It is an aromatic compound D- 
(-)-thr8o-2-dichloroacetamido-1-p-nitrophenyl-1 -3-propa- 
nediol. She propanediol moiety of the molecule is critical 
for activity since alterations of this compound results 
in loss of activity. Four isomers of chloramphenicol have 
been synthesised, but neither its isomers nor tie many 
structurally related compounds which have been synthesised 
have greater activity than natural D- (—)—t hreoiooner of 
chloramphenicol (Maxwell and Hickel, 1954)*

Chloramphenicol consists of yellowish white 
crystals with an intensely bitter taste* It is only 
slightly soluble in water (1s400)* She biologically 
active form is levorotatory • She antibiotic is extremely



C H L O R A M P H E N IC O L . AM D ITS IS O M E R S

c w 2o h

J  DG0THREO ISOMER 
( c h lo ra w p h c m ic o l )

o m  kihcochci_2
L G ^ e r v t h r o  is o m e r

OH MWCOCHCI_a

— c ---

M H DG O ERVTH RO  ISOMER

J

OH

n h c o c h c l 2  

LGOTHREO ISOMER



6

stable* unaffected over the pH range from 2,0 to 9*0 
and resists boiling in water* Aouours solutions have a 
pH of about 5*5 and are extremely stable and they keep 
indefinitely at ordinary room temperature if protected 
from light*

Chloramphenicol can be administered orally* 
intraauaculerly, intravenously, intraperitoneally* subcu- 
toneously and applied locally* Oral and intramuscular 
route is commonly used* In small animals like dogs and 
non-ruminating calves the drug is better- absorbed and 
peak levels are achieved rapidly (Watson, 1972)*
$heodoridee at al*(1968) indicate that chloramphenicol 
was rapidly degraded by rumlnal contents* which precludes 
effective oral therapy* Simple suspensions of finely 
ground chloramphenicol are available which ere suitable 
only for intramu oc ular infection. Various salts of 
chloramphenicol are used in medicine as chloramphenicol 
palmitate* chloramphenicol succinate etc* which i**e 
freely soluble and undergo hydrolysis in tissues with the 
liberation of chloramphenicol* She intravenous route has 
the advantage of producing immediate high blood concentra
tion, but has the disadvantage of having a shorter duration 
of action* She intraperitoneal route is used in animals 
like swine in which intravenous route is difficult*
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Chloramphenicol possesses a fairly wide 
spectrum of antimicrobial activity. It is primarily 
bacteriostatic, although it may be bactericidal to certain 
species under some conditions* Bispite of intensive study 
by numerous workers, the mechanism of action of chloraaiphf- 
nicol remains obscure. Ifee most significant findings have 
been that chloramphenicol Inhibits protein synthesis in 
bacteria and in cell free systems. It acts primarily on 
50b ribosomes and specifically prevents binding of m-HHA 
to ribosomes in micro-organisms. The activity of pep tidal 
transferase, which directly forms a peptide bond is sup** 
pressed (Carter and HeOariy, 1966).

Chloramphenicol is a broad spectrum antibiotic 
and is widely used in veterinary practice. Clinical trials 
of Eastman et al.(1952) have demonstrated the effectiveness 
of chloramphenicol against several disease conditions in 
both large and small domestic animals* Barnes (1959) recom
mended chloramphenicol as a drug of choice against 
Pasturelloeie (shipping fever) in cattle. It has bean 
found to have specific therapeutic value in Paeturelldsie 
(shipping fever), Fuoifostlie infections (calf diphtheria), 
Salmonella infections (calf scours), Mckettsial infections 
(infectious bovine keratitis), Sontageous caprine Pleuro
pneumonia, Infectious fftline panloUkopenia and la the
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secondary inf actions of Canine distemper (Sehiriser at al.# 
19515 Pugh# 1996 and Hanjrekar# 1955)*

Continued treatment with chloramphenicol may 
produce toxicity in animals* foxielty produced may be 
acute or chronic* Acute toxicity occur© from intravenous 
Injection of large doses with symptoms of acuta respiratory 
depression# fall of blood pressure and anoxia. Chronic 
toxicity mey occur by erythropoietic depression of the 
bone marrow and characterised by haematologica! disorders*

Chloramphenicol in the blood undergoes various 
chemical changes* About 60 per cent of the chloramphenicol 
in the blood is bound to protein* Studies of organ distri
bution have shown the diminishing order of concentration 
to be kidney# H\©r# lung# heart# spleen*, muscle and brain. 
STee diffusion occurs into serous effusions# spinal fluid 
and foetal circulation (Glasko et al*. 1949 a)*

Before excretion, most of chloramphenicol in 
the body is inactivated .either by conjugation with glucu
ronic acid or by reduction to Inactive acyl amines, and 
the main site of these process is the 11 wr* The inacti
vation of chloramphenicol by conjugation with, glucuronic 
acid occurs by glucuronyl transferase and reduction to 
inactive aryl amines by reductase*
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Excretion of chloramphenicol is mainly renal;
90 per cent of the dose can he detected la the urine hut 
only about 10 per cent of this amount Is unaltered antibio
tic (Olazko et aU, 1949 a)# Chloramphenicol itself is 
excreted by the glomeruli, but excretion of its inactive 
derivations is by active tubular secretion- About 3 per 
cent of the administered dose is excreted in the bile but 
only about 1 per cent appears in the faeces and tlsat mostly 
in inactive form. Chlarasphenicol is also found in the 
cerebrospinal fluid, bile, milk and ge&am ((Slack* et al. *

i
1949 a, 19505-

The discovery of methods for the estimation of 
chloramphenicol in the body fluid® m& an important land
mark la toe development of studies on chloramphenicol* It 
is now a regular practice in chemotherapeutic research 
that as soon as a hew compound is discovered steps are 
immediately taken to elaborate methods for its estimation 
in biological fluids- fhe basic procedure for %he colori
metric determination of aromatic rJLtro compounds is described 
by Glazko et al- (1949 b)- fhe analytical methods described 
in this paper involve reduction of the aromatic nitre group 
and diazotlzaticn of resulting amine* and coupling with 
the Bratton-s&r shall reagent (Bratton and J&rehall* 1939)* 
Various modifications of colorimetric procedures have been.
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Mentioned (.Levin* and Mechbaeh, 1951 and Shah ©t al,, 
1968), fhe chemical Method is not specific for active 
antibiotic, Reliable estimates of active chloraiRpheni- 
col are beet made by microbiological assay (Joslyn and 
Galbraith, 1950 and Mercer et al,, 1971). fbe mlcrobio-5
logical method is direct but not convenient. She colori
metric method can be made more specific for the active 
antibiotic by using the solvent extraction procedure, -

Present study

Inspite of dynamic developments on scientific 
aspects of livestock rearing, the goats and calves still 
remain a neglected group among the farm animals. The 
goats and calves in Kerala are not properly housed and 
most of them are kept in the thatched extension of the 
human dwellings, Sue to lack of enough ventilation and 
high humidity# respiratory diseased are very common in 
goats and calves, fhe humid climate of west coast helps 
only to aggravate this state of affair. Compared to other 
domestic animals goats and calves are highly susceptible 
to most of the infectious diseases. Chloramphenicol being 
broad spectrum antibiotic and specific for certain diseases 
in calves, like infectious diarrhoea (Miite scour), 
fiaemorrhagic septicemia (shipping fever), Calf diphtheria 
etc, and also in goats for Mastitis, infectious diarrhoea
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etc., the veterinarians have a very important role to 
play with chloramphenicol in the treatment of bacterial, 
rickettsial and certain viral diseases of goats and 
calves*

Eros the literature available it can t* seen 
that not much work has been done in respect, of the chloram
phenicol blood level, excretion and toxicity in goats and 
calves* She present investigation was taken up with the 
intention to study in detail some aspects of chlorampheni
col concentration occurlng in blood, plasm and urine of 
goats arei calves after the experimental intramuscular admi
nistration of chloramphenicol. An attempt was also made 
to assess the toxicity of chloramphenicol in calves* In
formation on the above aspects of chloramphenicol therapy 
in goats and calves is not available in the literature 
eventhough extensive studies have been made in ether spe
cies of domestic animals* An investigation to evaluate 
the persistence of the drug in blood and urine will be 
helpful for a judicious and rational use of the drug in 
clinical practice*

The chloramphenicol commonly available in the 
market and the one which is widely used in veterinary 
practice is selected for the study* $hs preparation chosen 
for this study is VCtycetlne T*G*y*
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REVIEW OF XiIigERAfQftE

She level of chloramphenicol in blood is one 
of the important factors influencing the antibacterial 
activity of the drug in most of the infections. Eads 
et al * (1952) recommended a working dosage schedule for 
administration of chloramphenicol and it was observed 
that concentrations of the antibiotic in blood was dose 
related. Studies of Smith et al. (1948) established that 
survival rate of infected mice was directly proportional 
to blood concentration of the drug and duration of treat
ment# Davies et al* (1972) demonstrated considerable 
species variations in the persistence of chloramphenicol 
in animal body. Hence periodic determination of the 
plasm level of the drug is highly essential for the 
successful therapy. In field condition, it is not econo
mical and feasible to ascertain plasma level of the drug 
and it ie therefore highly desirable to have a precise 
idea of the dosage schedule required to maintain adequate 
blood level of chloramphenicol in various species of 
animals. Schirmer et al. (1951), Eastman et al. (1952) 
and Eads et al. (1952) opened a new field of antibiotic 
therapy in veterinary medicine with the introduction of 
chloramphenicol in animals. Barns (1955) also reported 
excellent clinical results when chloramphenicol was used
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intramu ecularly in th© treatment of two hundred Hereford 
calves suffering from shipping foyer*

Blood and plasma concentrations of chloramphenicol

Eads et al* (1952) suggested that 5 to 10 meg 
per ml of blood as the effect ire therapeutic level of 
chloramphenicol in most infections* McLean et gl* (1949) 
have reported that while most chloramphenicol sensitive 
bacteria are susceptible to concentrations of 10 meg per 
ml, the majority are susceptible to concentration® as low 
as 2*5 meg per ml*

Smith et al* (1948) found that the binding of 
chloramphenicol is relatively little affected by varia
tions in drug concentrations , but it varies with amount 
of protein present mid it wao estimated that 60 per cent 
binding with albumin occurs in blood* Since chloramphe
nicol is partly bound to serum proteins, a figure of 5 to 
10 meg per ml of serum probably represents a clinically 
effective blood serum level (Glacko et al*, 1949 a)*

Eads et al. (1952) observed the blood serum 
levels of chloramphenicol in dogs following the administra
tion by mouth, at rates of 50, 100, 150 and 400 mg per kg 
of body weight in divided doses* 2he levels were roughly 
proportional to dosage and therapeutic blood levels of
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5 to 10 acg per sal were maintained over moat of the 
period between doses by administration of 150 mg per leg 
body weight over a 24 hour period9 divided into three or 
four do see. Th&y have also noted no adverse reactions in 
any of the experimental aniiaale including those receiving 
400 rag per kg body weight*

Borgman (1957) reported that a variety of in
fectious diseases in dogs and cats responded satisfacto
rily to intramuscular chloramphenicol administration and 
had the advantages of assuring a blood level in animals in 
cases when oral administration was unfeasible* It also 
required leso frequent administration due to the repositnxy 
nature of the intramuscular form* English and îtby (1959) 
determined the serum, urine and tissue levels of chloram
phenicol say diffuse from blood into the tissues, whence 
it is released back into blood stream in low, undetectable 
amounts* Brook and Paris (1956) administered chlorampheni
col to horses by various routes and found that intramuscu
lar injections in normal saline at dosage rates 4*5 and 
16*5 mg per kg body weight have no serum levels*

A study of the plasma and tissue concentration 
of chloramphenicol in the pig by English and Seawright
(1961) indicated that since certain tissue concentrations 
are higher than plasma levels, it is more difficult to
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asseas the relative merits of oral and intramuscular 
dosage which produce lower plasma levels*

Glasko et al* (1968) compared the absorption 
character!stiee of four different chloramphenicol pre
parations in normal adult volunteere by means of blood 
level measurements and urinary excretion, fhey found 
that the absorption characteristics are varied for dif
ferent chloramphenicol preparations containing identical 
amounts of drugs.

Theodoridee et al* (1968) observed that when 
chloramphenicol administered intraruainally at the dose 
level of 50 mg per kg of body weight to adult sheep, pro
duced no detectable serum levels, where as in two week 
old lambs a peak level of 15 meg per ml of serum, was 
obtained within 2 hours* When administered intra-aboaa- 
sally to adult sheep, it produced high blood levels 1 hour 
after administration. $hey also concluded that chloram
phenicol was rapidly degraded by rurainal eontente which 
precludes oral therapy.

In a study conducted on asrum levels of chloram
phenicol in children, Rhesus monkeys and onto after admi
nistration of chloramphenicol palssitat© suspension it is 
observed that absorption is species specific (Baiaerje© 
et al*, 1971)*
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Oh-Ishi (1968) determined blood concentration 
in horses after intramuscular or oral administration.
He found that intramuscular administration of chloram
phenicol failed to elevate the blood level over 5 meg 
per ml and fiyaluronidaee was not effective to increase 
the level* fiercer et al* (1971) conducted multiple dose 
etudies on the admini strati on of chloraiaphenicol to doge 
to compare the concentrations in blood obtained from seve
ral pharmaceutical dosage forms of different manufacturers 
by several routes of administration and indicated that 
presently recommended dosages may not be adequate* Studies 
on the pharmacokinetics of chloramphenicol in domestic 
animals by Davie e& al* (1972) indicated that chloramphe
nicol was rapidly absorbed after the intramuscular infect
ion of chloramphenicol sodium succinate* but the dose 
(22 mg/kg) was insufficient to maintain therapeutic blood 
concentrations of drug* They have also noted that chloram
phenicol was not detected in plasm of goats receiving the 
drug by the oral route* Pauli and English (1971) compared 
the blood levels of chloramphenicol after the parenteral 
administration in the dog and found that the duration of 
blood levels was not prolonged even after intramuscular 
injection of chloramphenicol sodium succinate*

Lakshanana e£ al*(1973) studied absorption 
kinetics of four different brands of chloramphenicol in
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rabbits using both colorimetric and turbi&inetric method* 
She colorimetric method revealed that all four brands ore 
almost equally absorbed but turbidimetric method showed 
slight lower and variable results* They also suggested 
that both colorimetric and microbiological methods should 
bo employed for assay of chloramphenicol till such time 
that a specific chemical method is available* A pharmaco
logic study conducted by Sisodia erfe al* (1973 a) in cattle 
reported that in calves intramuscular administration of 
chloramphenicol at 10 mg per kg body weight failed to pro
duce therapeutic concentration in blood, but dosea of 20 
and 30 ag per kg produced and maintained therapeutic con
centration between 2nd and 8th hour and between 2nd and 
12th hour* They also observed that when given orally 
chloramphenicol was poorly absorbed from the gastrointe
stinal tract* Sisodia et al. (1973 b) noticed that an 
intravenous dose of chloramphenicol (30 mg/kg) in male 
white tail deer (0•corvine) produced therapeutic levels 
in blood for five hours and biological half life of chlo
ramphenicol in deer was calculated to be 90 minutes. In 
cows the therapeutic levels of chloramphenicol wears main
tained in blood for 4 to 5 hours following intravenous 
dose of 11 mg per kg* However, the same dose when given 
intramuscularly produced blood levels which are likely 
to be therspeutically ineffective (-Sisodia et al*<t 1973 c)*
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It was also reported that chloramphenicol is recirculated 
via enterohepatic cycle la cattle.

tfeteon (1974) observed that there ware marked 
variations within and between dogs in the drug levels pro
duced by the oral administration of chloramphenicol.< /

Excretion of chloramphenicol

She biochemical studies of Glaako et al»
(1949 a) on chloramphenicol found that in man, ma;jor route 
of excretion is by way of the kidneys and in lower animals 
lesser amounts are excreted in urine* She bulk of the 
excreted drug is in the form of an inactive nitrocompound, 
and less than 10 per cent of the administered dose is 
excreted, unchanged. They have also observed that chlo
ramphenicol is largely excreted by glomerular filtration, 
while the inactive metabolic products appear to be excre
ted mainly by tubular secretion.

'Slaxko et al. (1950) found that following the 
administration of chloramphenicol the principal nitro
compounds in the urine of rat, dog and man are (i) un
changed chloramphenicol (ii) a hydrolysis product of chlo
ramphenicol and (lii) a conjugate of chloramphenicol with 
glucuronic acid* It Is interesting that in rat the 
pattern of elimination ie different from that in humans



19

(Glasko et al., 1949 A , 1950). In rat bulk of antibio
tic is excreted a s  glucuronide into the intestine with 
bile where the bacteria hydrolyse the glucuronide ester 
regenerating the active antibiotic* Thus in rat active 
antibiotic appears in the faeces.

key et al. (1948) recorded the observation© on 
three volunteer© who were treated with chloramphenicol 
orally and found that the antibiotic is absorbed fro® the 
gastrointestinal tract and excreted rapidly, it was also 
suggested that in order to maintain appreciable levels in 
blood, frequent administration of the drug is required. 
English and M/fchy (1959) observed that after intramuscular 
injection of chloramphenicol in horses (20 and 50 itag/kg) 
urine concentrations were higher and persisted 24 to 30 
hours,

Kunin et al. (1959) discovered that microbial ly 
active chloramphenicol disappears from the blo.od of 
patients with anuria at about the same rat© a© in subjects 
with normally functioning kidneys. Metabolic products 
(glucuronide and arylaraine derivatives) are retained in 
the circulating blood, Efacy concluded that for till© anti
biotic the loss of antibacterial effect was not related to 
urinary excretion. Lindberg et al, (1966) estsaliched that 
the excretion of biologically active chloramphenicol in
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urine diminishes linearly with decreasing renal function* 
They have also found that in elderly patients with decrea
sed renal filtration there le the risk for development of 
drug resistant microorganisms and exalted toxicilgr*

Shrotriye and Sharaa (1970) observed unmetabo- 
lised chloramphenicol excreted in urine of five human 
subjects.

Siso&ia et al• (1973 a) detected highest concen
tration of chloramphenicol in urine of calves at 2 hours 
after intravenous injection of 20 mg per kg and the next 
highest in bile. Chloramphenicol readily passes through 
blood-brain barrier, placental barrier, intestinal barrier, 
milk barrier and serous membraneee (Brander and Pugh, 1971). 
When chloramphenicol was given 11 mg per kg both intrave
nously mid intramuscularly the chloramphenicol levels were 
lower in milk. However, an intravenous dose of cMoraaphs- 
nieol (22 mg/kg) provided therapeutic level© in milk bet
ween two to eight hours after medication (Sieodia et,
1973 c),

Toxicity of chloramphenicol

Extensive scientific literature is available 
about the toxieologlcal studies on chloramphenicol. In 
contrast to the observations in man, there have been very
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few published reports on the toxic reactions arising from 
the use of chloramphenicol in domestic animals*

Smith et al* (1948) and Gruhzit e& al. (1949) 
reported that the LD50 for chloramphenicol in mice ie 
245 mg per kg intravenously, 1320 rag per kg intraperito- 
neally and 2640 rag per kg orally* In rats* L2350 of chloram
phenicol was reported to be 171 to 278 rag per kg intrave
nously while in rabbits as 117 rag per kg intravenously*
In dogs 13)50 was found to be 150 rag per kg when given 
intravenously and 300 rag per kg orally*

Zelkowite et al* (1968) observed that chloram
phenicol in a concentration of 10 acg per ml causes complete 
inhibition of protein synthesis in sensitive bacteria* 
while concentrations exceeding 100 meg per ml are needed 
to exert a similar effect in mammalian cells* 2hey also 
concluded that the response of the protein synthesising 
machinery of mammalian cells to chloraaphenicol is dif
ferent from that of bacteria*

Gruhzit et al, (1949) reported that acute toxi
city of chloramphenicol from large dose3 usually occurs 
within a few hours with symptoms of acute respiratory 
depression, fall of blood pressure and anoxia* She patho
logic symptoms resemble a ’’Shock like” effect of the anti
biotic*
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Smiley et al, (1952)# RheingoM et al, (1952), 
V̂ l0pn et al* (1952)* Glaudon and Holbrook (1952) descri
bed cases of fatal aplastic anaemia in patients that fol
lowed prolonged intermittant therapy with chloramphenicol# 
They suggested periodic haemat©logical examination while 
treatment with chloramphenicol* Volini et al* (1950) ob
served that in man receiving chloramphenicol in tli«?apeu- 
tic doses, a severe, reversible granulopenia appeared in 
the blood and granulocytic hypoplasia with both erythroid 
and granulocytic maturation arrest in bone marrow. Best 
(1967) reported chloramphenicol associated blood dyscraeia 
and suggested that occasional monitoring of blood counts 
may be worthwhile in deciding when the drug should be and 
should not be used. Various studies conducted by iReutner 
and Eads (1952) on a total of 16 dogs revealed that chlo
ramphenicol when given either orally or intravenously in 
doses of 50 to 200 mg per kg twice daily for one month or 
longer were without evidence of any blood dyecrasia*

Barnee (1955) observed no signs of irrigation# 
discomfort or toxicity in any of 200 calves receiving 
intramuscular infections of chloramphenicol in doses of 
1 to 2 g per day for 2 to 8 days*

I-eitman (1964) reported that physicians have 
given very large dosee or treated thousands of patients 
without encountering haemat©logical abnormalities.
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Penny et al. (1967) observed changes la peri
pheral blood and bone narrow of four cats given chloram
phenicol for 21 days in a doily dose of 50 rag per leg body 
weight by intramuscular route. Bone marrow examination 
revealed vocuolation of many of the early members of both 
the myeloid and erythroid series of cells in chloramphe
nicol treated cats and in peripheral blood, a marked down
ward trend in the total whit© cell count and percentage of 
erythroblasts*

Said! gt jal. (1961) administered c hlorarnphenicol 
to twenty two patients with infections, to sir anaemic 
patients and to seven normal individuals and found, that 
ten of the patients with infections, all of the anaemic 
subjects, but none of the normal individuals developed 
numerous vacuoles in the primitive bone marrow erythro- 
blaete. Normal marrow and blood values became re-establi
shed when chloramphenicol was discontinued.

Studies of ¥unls et al. (1970) suggested that 
the reversible dose related depressant effect of chloram
phenicol on haeraopoises is one result of this inhibition 
of mitochondrial protein synthesis * Beard et al. (1969) 
explained the inhibitory effect of chloramphenicol on 
protein synthesis by an interf ©ranee with the function of 
atflNA. Chloramphenicol acts only during the earliest sta
ges of mRNA - ribasoma1 interactions and unlike bacteria,
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once the polyriboao«al coupler is forced, mammalian cells
are no longer aeceesible to inhibition by chloramphenicol•

Rubin et al* (I960) and Suhrland and Vfeieberger
(1962) found that a rise in plasma iron content and An 
increase in saturation of the iron binding globulin can 
serve as a reliable and sensitive index of early erythro
poietic toxicity* Xt is also suggested that routine serial 
determinations of plasma iron content be performed in con
junction with the adainistration of drugs with potential 
haematologie toxicity in an attempt to avoid serious injury 
to the marrow* Ihey also found that the nitrobenzene 
moiety of chloramphenicol say be of importance in haeaato- 
logic toxicity* Chloramphenicol is a phenylalanine analo
gue, end impared intestinal transport of phenylalanine is 
most likely explanation for chloramphenicol toxicity 
(Veksler et al*, 1968)*

Chloramphenicol has been shown to retard the 
hi ©transformation of tolubutamide, diphenylhydanto.in and 
dicoumarol in man (Christensen and Slcoveted, 1969) * Bixon 
and Fonts (1962) reported that chloramphenicol decrease 
the rate of metabolic transformation of iiexobarbltone, 
aeetanilide, codeine and aminopyxene in mice* Xhey have 
also suggested that this antibiotic should be given with
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a great deal of caution to patients who are treated with 
other medicaments and its use should be restricted as much 
as possible*

Caulfield and Burke (1970 noticed that intra^
venous administration of chloramphenicol caused a distinct 
diminution in the amount of granulation tissue and rate of 
wound closure.

Levine et al# (1970) reported the appearance of 
chloramphenicol associated encephalopathy after oral hut 
not after parenteral medication, fhey also noticed that 
such disfunction may depend on inhibition of synthesis of 
hepatic enzymes involved in biochemical process necessary 
for normal brain function or an alterative possibility ie 
a direct effect on brain cells.

An intensive study has been made of the toricily 
of chloramphenicol to new born infants (Beet, 196?)# It 
is reported that repeated high doses of chloramphenicol to 
new born infants have produced severe reactions that have 
been called "grey syndrome" • In new born infants the con
jugation mechanisms of the body are deficient and renal 
function may be below normal#

heitnan et al. (1964) observed cases of optic 
neuritis followed by prolonged chloramphenicol therapy#
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MATERIALS AND METHODS

Adult female Malabari-eaanan cross bred goats 
aged 2 to 3 years and Jersey-Sindh! cross bred calves of 
age ranging from 8 months to 1 year were selected for the 
study. The investigation consisted of two separate series 
of experiments. In the first series the whole blood, 
plasma and urine levels of chloramphenicol were studied 
after intramuscular administration*

In the second series the toxic effects of chlo
ramphenicol, intravenously at high dooe level were obser
ved. The effects of drug on some of the haematologilcal 
constituents were noted. Postmortem examination was also 
conducted at the end of the trial to note the hietopatho- 
logical changes of the internal organs.

Experiment X

Ten apparently healthy adult goats of Malabari- 
saanan cross and ten Jersey-sindhi cross calves maintained 
at the Livestock Farm, Mannuthy were selected for the 
study.

The body weight of the goats varied from 113 to 
23 kg with an average of 18 kg and of the calves varied
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from 50 to 95 kg with an average of 72 kg. They were under 
close observation for a period of to days prior to the ex
periment. Blood, urine and faeces were examined for patho
logical constituents. Except during the course of experi
ment , the animals were allowed to be grazed and fed with 
the flock in the farm. Daring the experimental period the 
animals were kept in separate but adjacent houses, dll the 
experimental animals were maintained under identical condi
tions. The houses and premises were kept clean. The animals 
were sent once daily in the fore noon for grazing about three 
hours. During the entire experimental period the animals 
were maintained on an adequate diet consisting of a concen
trate part and a roughage part• The concentrate mixture 
used for feeding was the Livestock and Poultry feed manufac
tured by the state owned feed factory at Halaapuaha, Kerala. 
The roughage part for goats consisted of Jack leaves and 
for calveg straw and grass. Drinking water was provided 
ad libitum. A second or subsequent course of medication 
was resorted to on previously used animals only after at 
least a period of 50 day© had elapsed after the firnt 
administration. Control blood and urine samples were col
lected from each animals prior to the administration of 
chloramphenicol.
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Technique of administration of drag

The animals were weighed Just before the admini
stration of the drug* The chloramphenicol (¥©tycetlne 
T*C*J\*) was administered in three different intramuscular 
doses of 10 mg per kg, 20 mg per kg and 50 mg per leg body 
weight* The recommended intramuscular dose of chloramphe
nicol is 5 to 15 mg per pound of body weight in small animal# 
and 2 mg per pound body weight in large animals (Jones, 1966),

The intramuscular injection was given into the 
gluteal muscle in standing posture* The area was clipped 
and disinfected with 70 per cent spiritus methylatus. in 
eighteen guage hypodermic needle was used for injection*
The site was well massaged after injection*

Collection of materials for chloramphenicol estimation

Blood and urine samples were collected from each 
animal simultaneously at the time interval of one hour, two 
hour, four hour, eight hour, twelve hour, sixteen hour and 
subsequently at eight hour interval until the drug dis
appeared from blood* Urine samples were collected only upto 
48 hours* All samples collected were refrigerated immedia
tely following collection and chloramphenicol eetiaeitioa 
was made within 12 hours of collection* Blood sample was
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collected using reagent grade EID̂ A (Ethylene diamine tetra- 
cetlc acid) as the anticoagulant, 2 mg of this was used to 
keep 5 to 10 al of hlood without flatting# Blood was drawn 
from the Jugular vein using a sterilised 17 guage needle#
7 to 10 ml of hlood was drawn directly into a clean dry 
test tube containing the required amount of EBIA# 3?ha hlood 
was thoroughly mixed with ED3JA In the tube# Urine samples 
were collected simultaneously with blood. A sterile rubber 
catheter was used for this purpose and 5 ml of urine was 
collected into a clean dry test tube# A portion of the 
whole blood was kept separate for analyses#

Preparation of sample

a) Preparation of plasma

Plasma was separated within one hour after collect* 
ion# $he blood was centrifuged at 3000 r#p*a# for ’30 minutes 
in an electric centrifuge#

One ml of plasma was pipetted into a 50 al 
Ehrlenmeyer flask containing 15 ml of water# Four ml of 
15 per cent trichloroacetic acid was added with vigorous 
shaking, and the mixture was allowed to stand for 20 minutes# 
The contents of the flask were then filtered through Whatman 
So.50 paper to remove tho protein precipitate# fhls gives 
a 1s20 dilution of plasma in 3 per cent trichloroacetic 
acid#
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b) Preparation of whole blood

On© ml of whole blood pipetted into the flask and 
handled in the same maimer as for plasma gives 1:2Q dilution 
of whole blood in 3 per cent trichloroacetic acid.

c) Preparation of urine

Due to high concentration of nitrocompounds found 
in urine following administration of chloramphenicol, aquoue 
dilutions of 1 : 5 0  and 1:230 may be needed.

Estimation of chloramphenicol

3?he teclmique described by Glazko et al. (1949 b) 
was adopted for estimation of chloramphenicol in whole blood, 
plasma and urine.

Principle

Shis involves reduction of the nltro group at room 
temperature with titanous chloride, removal of excess reagent 
by precipitation at pH 9 to 10, diasotization of the result
ing amine, and coupling with the Bratton-I-Iarshall reagent.

Reagents

1. frichloroaeetlc acid (3XJA) : 15# solution in
water.
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2. litanoua chloride: (20$ solution) 45 ml is
added to 300 ml of concentrated hydrochloric acid, lieated 
to boilding in a hood, and cooled to room temperature* It 
is then poured into 3600 ml of previously boiled and cooled 
water in a storage bottle• Air is displaced with hydrogen 
from a Kipp generator and the contents arc thoroughly mixed.

3. Sodium hydroxide:
a) 1.7 H - for use with 5$ TOk filterej
b) 1,0 S - for use in the absence of 1CA.

4. hydrochloric acid: 0.25 N and 0.5 S solutions.
5. Sodium nitrite: 0.1$ aquous solution prepared 

fresh daily.

6. Ammonium sulfaaate: 0.5$ aquous solution 
stored in refrigerator.

7. 3ratten-Karshall coupling reagent! 0.1$ aquoue 
solutions of N-(l-naphthyl) ethyXenediaralne dihydrochloride, 
stored in a brown bottle under refrigeration•

0. Chloramphenicol standard solution: Pure cry
stalline chloramphenicol received from I-Veu Starke Savis and 
Co. was used for this purpose.

a) Preparation of stock solution: 10.0 mg of pure 
chloramphenicol was dissolved in 100 ml of distilled water 
(100 meg/ml) and stored in a refrigerator.
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b) Working standards When TGA m s  used with the 
samples, the working standards were also prepared using 20A* 
The stock solution (100 mcg/ml) was diluted 1so with water 
to get a concentration of - 20 acg per ml, 0,1,2, 3 and 4 al 
were pipetted into flasks, and sufficient water wae added ' 
to bring the volumes to 16 ml. 4 al of 1$ per cent TGA was 
then added to prepare final standards, which were equivalent 
to 0, 20, 40, 60 and SO acg per ml of plasma or whole bloodt
or urine* The standards were diluted with the same reagent* 
and handled as the unknowns*

*
Colorimetric procedures 

Reduction

Three ml of filtrate or sample dilutions were 
pipetted into 15x125 mm test tubes and 1 ml of tltaaous 
chloride reagent was added* The mixtures were shaken briefly, 
and then 1 ml of sodium hydroxide was added, with additional 
shaking. With filtrates containing TGA, the HaOB used was 
about 1*7K, where no T0A had been added the KaOH used was 
1 .ON. The final pH wae 9 to 10 at which maximum precipita
tion occurs. All tube© were then centrifuged for a few 
minutes to remoi© the precipitate. Three ml of the (super
natant solution was transferred by pipette to 18x150 mm 
cuvettes containing 2 ml of 0.5 N Hcl. These samples were 
ready for diazotisation and coupling.
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Aryl amine determination

A parellel set of analyses were made on all 
samples for aryl aminee. One ml of each filtrate or dilu
tion was transferred by pipette to 18x150 ram cuvettes con
taining 4 ml of 0,25 N Hd, These samples were ready for 
diazotization and coupling without reduction,

Plazotlzatlon and coupling

To each cuvette was added 0,5 ml of sodium nitrite 
reagent. The contents were mixed and allowed to stand for 
5 minutes# Then 0,5 ml of ammonium sulfamate reagent was 
added to decompose the excess nitrous acid. After standing 
for 3 minutes with occasional shaking, 0,5 ml of the Bratton- 
Marshall coupling reagent was added. The contents were 
thoroughly mixed by shaking, and all tubes were placed in a 
waterbath at 38 °0 for one hour. At the end of this time, 
the tubes were removed, wiped dry and the absorbance m s  
measured at 555 microns with "Speetronie 20° (Junior spectro
photometer) against a reagent blank.

Free chloramphenicol

Free chloramphenicol was extracted with ethyl 
acetate to separate it from its metabolites. One ml of the 
sample was transferred to a glass stoppered test tube con
taining 2 ml of 0,2 M phosphate buffer at pH 6, fix ml of
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ethyl acetate was added and the tubes were placed in a 
mechanical shaker for 10 minutes* fhe tubes were then 
centrifuged and the aquoue phase was aspirated off* 3?ho 
organic layer was washed several tines with pH 6 buffer 
saturated with ethyl acetate. After separation of the two 
phases 5 ml of ethyl acetate layer wag transferred to a 
beaker, fhe solvent was evaporated to dryness on a steam 
bath. Ehe residue was dissolved in 3 ml of water, analysed 
by the titanous chloride reduction and estimated by color!- 
metric method.

Calculation of resi&ts

A simple graphic method was used for calculation.
A graph was plotted using the optical densities of different 
known amounts of chloramphenicol le.» 0, 20, 40, 60 and 
SO meg per ml from the standard solution prepared. Unknown 
solutions were handled In the same manner as for the stand
ard and from the optical density of unknown the concentra
tion of chloramphenicol was directly read from, the standard 
graph prepared.

Experiment II

Toxicity of chloramphenicol in calves

Four apparently healthy male ealtes (Tattoo Has. 
C56, 419, 403, 362) of 1 to 2 years of age were used,, They
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were maintained on a uniform ration m  the animals in experi
ment I described earlier* The calves were kept in separate 
houses* Drinking water was provided ad libitum* They were 
under a close observation to detect my gross abnormalities 
for a period of 10 days prior to the experiment* The body 
weight, temperature, pulse and respiration were recorded for 
every third day* Blood samples were collected every third 
day from each animal and the erythrocyte count, erythrocyte 
sedimentation rate, packed cell volume, percentage of haemo
globin, total white blood cell count, differential count and 
blood urea were determined* The mean corpuscular volume, 
mean corpuscular haemoglobin and seas corpuscular haemoglo
bin concentration were also determined. Urine collected 
from each animal was examined for the presence of albumen,
bile salts, bile pigments, blood and sedimente*

«
After recording the normal data, the calves were 

divided into two groups i©., the experimental group and the 
control group consisting of two animals in each group* The 
animals in the experimental group received 100 mg per kg of 
chloramphenicol (vetycetine T,0.?.) intravenously for 30 daya.

Administration of the drufg

She animals wore weighed and the total quantity 
of the drug to be given at the rate of 100 mg per kg
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"body weight ascertained and drawn. into a record syringe . Tib® 
calf was secured on its side. The area at the middle of the 
neck on. the Jugular vein was clipped closely and disinfected 
with 70 per cent splritus methylatus. Injection was given 
slowly by introducing a 17 guage hypodermic needle into ■%}& 
Jugular vein. The injections were given every day at 10 A,hi, 
for 30 days continuously. Blood and urine sample from each 
calf was collected Just before administration of the drug on 
every third day. In collecting the blood, care was taiien to 
see that only the minimum quantity of blood required for the 
estimation was taken. 24 hours after the administration of 
last dose of chloramphenicol one of the animals in the experi
mental group was sacrificed and postmortem examination was 
conducted. Since the animals in the experimental group did 
hot show such gross toxicity symptoms, the other anizaal was 
not sacrificed,

Blood

Krytfarocyte count

The technique described by Schalm (1365) was
adopted.

Principle
The blood diluted accurately with -an isotonic fluid 

having anticoagulant properties, is placed in a counting cham
ber and the number of cells in circumscribed area enumerated 
under th© microscope.



37

Reagent

Hayem1s eolation 0.3 g of mercuric chloride, 2.2 g 
of anhydrous sodium sulfate and 1.0 g of sodium chloride vmre 
dissolved in distilled water and diluted to 200 ml.

Procedure

cell pipette, excess "blood wiped, off from the tip of the 
pipette, diluted to the 101 marie with Bayern’s solution and 
well mired by shaking for 3 minutes. The first few drops 
were discarded to remove the cell free fluid from the stem. 
Ihe Levy ultraplane haemocytometer counting chamber, with 
improved Neubauer ruling was filled with the diluted blood, 
i'he erythrocytes in four big squares in the four corners 
and one big square in the centre (each consisting of 10 
small squarea) of the one sq mm ruled area in the middle 
of the counting chamber, were counted.

Calculation

Ihe blood was drawn upto the 0.3 mark in the red

Depth of the counting chamber 
Volume of diluted blood in one

Area of each, email square » 1/400 sq mm 
* 1/10 mm

email square « 1/4000 cm
Volume of diluted blood in the

80 small squares counted * 80/4000 cm
Dilution - 1 is 200
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If *n' bo the number of cello in 80/4000 ova of 
diluted blood, the red cell count in 1 coua of undiluted 
blood * nx400Q*200 ■ »r10,000*

Erythrocyte sedimentation rate (BSE)

S?he technique of Wintrobe and Landeberg (1935) 
was, followed*

Principle

In blood samples - prevented from clotting by 
addition of an anticoagulant • the cells settle down, to the 
bottom on standing* fhe distance the corpuscles have fallen 
in an arbitrary period of time is recorded*

Procedure
Vlntrobe haeoatocrit tubes were filled upto the 

’O’ mark (at the left of the scale) with the blood and noted 
the time* 1’ho tubes were placed vertically in the hlntrdbe 
sedimentation rack and left undisturbed* fhe reading were 
taken at the end of one hour*

Packed cell volume (PCV)

fhe method of Wintrobe (1361) was followed*

Principle
Mien a ©ample of blood to which ah anticoagulant 

has been added is centrifuged, complete packing of corpuecele
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occurs without distortion or expulsion of their contents 
and the blood separates into three distinct compartments 
from which the relative volume of blood cells and plasma 
are found out.

Procedure

tintrobe haemotocrit tubes were filled to the 
’0f mark with blood by means of the capillary pipette, 
centrifuged for 30 minutes at. 3000 r.p.cu and the packed 
cell volume read. Completeness of packing of the red cells 
was checked by recentrifugation.

termination of haemoglobin

fbe haemoglobin content of the blood was estimated 
by Wong's method as given by Hawk, Goer and Summerson (1934).

Principle

2he iron from the haemoglobin molecule is libera-* 
ted in tlic cold, by treating blood with concentrated sulphu
ric acid in the presence of potassium persulphate# She 
protein are precipitated off tungstie acid and their fil
trate treated with potassium thiocyanate. 2h© light rod
colour produced due to the formation of ferric thiocynate 
is estimated colorimetrleally. 2he amount of haemoglobin 
is calculated assuming that haemoglobin contains 0.34 per 
cent iron.
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Reagents

(1) Concentrated sulphuric acid (iron free).
(2) Saturated potassium persulphate solution.

8 g of reagent grade, iron ires, potassium persulphate was 
shaken with 100 ml of distilled water in a glass stoppered 
bottle.

(3) 10 per cent sodium tungstate solution. 100 g 
of reagent grade, iron free sodium tungstate dissolved in 
distilled water and diluted to 1 litre.

(4) standard iron solution. Dissolved 0,702 g of 
reagent grade crystalline ferrous ammonium sulphate in 100 ml 
of distilled water. Added 5 ml of concentrated sulphuric 
acid, warmed and then added concentrated potassium permanga
nate solution, drop by drop until a permanganate pink colour 
was produced. The solution was transferred to one litre 
volumetric flask with rinsings and diluted to the mark. This 
solution ccntained 0.1 mg of ferric iron per ml.

(5) 3 if potassium thiooynate solution. 146 g of 
reagent grade potassium thiocynate dissolved in distilled 
water* diluted to 500 ml and mixed with 20 ml of pure 
acetone*

Procedure
0.5 ml of the oxalated blood and 2 ml of iron free 

concentrated sulphuric acid ware transferred to a 50 ml



42

*= haemoglobin In g per 100 ml of the blood, ’fehere 0.25 was 
the iron content In the standard and 0.5 the volume of 
blood used. 3.4 represent the mg of iron per g of haemo
globin.

Calculation of the erythrocytic Indices

KCV (Kean corpuscular volume),
KGH (Mean corpuscular haemoglobin) and MC.HG 

(Mean Corpuscular haemoglobin content) were calculated from 
the red cell count, packed cell volume and haemoglobin con
tent as followss-

MCV in cubic microns a Volume. of packed red cells in i l l

per 100 ml of blood 
Red cell count in millions per

emm of blood

MGH in aicro-micrograms * Haemoglobin in g.per 1000 ml of
blood

Red cell counts in million per 
cum of blood

KCKC in per cent *> Haemoglobin in g per 100 ml of. blood ^ -jqq
Volume of packed red cells in ml per

100 al of blood
• hgmkaovt® count

The. technique described by Schalm (1965) was
followed*
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Principle

A measured quantity of "blood is accurately diluted 
20 times vdth Shoma * a fluid. Acetic acid present in the 
eolation causes lysis of the erythrocytes while gentian vio
let in the reagent ©tains tho leukocytes. .

Reagents

Jhoaa^e fluid* Dissolved 0.025 g of powdered 
gentian violet in a little quantity of water added 2 ml of 
glacial acetic acid and diluted to 100 ml with water.

Procedure

Blood was drawn into the white cell pipette upto 
the 0*5 ml mark and then the Thoma'e fluid drawn upto the 
mark 11, 2he blood was thoroughly mixed with the Shoma1 e 
fluid in the bulbs* After discarding the fluid in the stem 
of the pipette, the levy haemocytometer counting chamber with 
improved Neubauer ruling was charged with diluted blood.! 2he 
number of leukocyte in the four corner squares, each one: 
having an area of 1 *q sat was counted.

Calculation
Area of the four corner squares »* 4 aa ram
Depth of the counting chamber ® 1/10 cmm
Volume of diluted blood in the four

squares counted * 4/10 com i
Dilution *1 in 20
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If *n* be number of cells in 4/10 esa of diluted blood, 
leukocyte count in 1 ema of undiluted blood * nxIQargO

« nx50<t

Differential leukocyte count

The method described by Sohalm (1965) van adopted.

Principle

A thin smear of blood is stained with Wight *e 
stain and different types of white cells counted under ani
oil immersion lens of high power microscope.

Reagents

1, Wight*e stain. 0.1 g of Wight* s etsdn powder, 
ground with 60 al of absolute methyl alcohol (acetic acid 
free) was transferred to a bottle tightly stoppered § stored 
in the dark for two weeks and filtered before use* !

2* Phosphate buffer solution pH 6.6. D is s o lv e d  

3.80 g of dieodiua hydrogen phosphate and 5.4? g of mono* 
potassium phosphate in water and diluted to 1000 ad. withi
water,

Procedure
i

Thin smears prepared directly from fresh samples 
of blood on clean grease free slides were dried, kept on a
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rack and flooded with 20 drops of l$right*8 stain* After 
one minute, 20 drops phosphate buffer solution were added 
and mixed thoroughly by blowing until a metallic film 
appeared on the surface of the stain* After another four 
minutes the scum and the precipitated stain were washed 
off with tap water, The stained smears were dried and

i
examined under the oil immersion objective of a microscope* 
A differential count of 300 leukocytes in each smear was 
made adopting the battlement method, The different types 
of leukocytes were identified based on the characteristics 
as described by Coffin (1945)*

Determination of urea
i

The urea nitrogen in the protein free blood fil-i
trate was determined by the method of Folin and Svedberg 
as given by Hawk et al, (1954)*

Principle

The urea in the protein free blood filtrate ic 
treated with the enzyme urease which converts the nitrogen 
in the former to ammonia* The ammonia formed is determined, 
distilled off and determined colorimetrically after direct 
ner.eleri nation.

Reagents
1) Acetate buffer solution* Dissolved 15 g of 

crystalline sodium acetate in 50 ml water in a 100 ml 1
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volumetric flask. Added 1 ml of glacial acetic acid, 
diluted to volume and mixed*

2} Urease solution. 0,§ g of jack bean iseal was 
shaken with 20 ml of 30$ alcohol for 10 minutes and then 
filtered, This was prepared immediately before use*,

3) Antifoaaing oil mixture. I&xed one volume of 
crude fuel oil with 10 volume of toluene.

4) Saturated borax solution* 40 g of reagent 
grade tetraborate was shaken with a litre of boiling water 
and allowed to cool. The undieeolved borax settled to the 
bottom,

5) 0.1 S' hydrochloric acid. 9 «1 of concentrated 
hydrochloric acid was diluted to one litre with- distilled 
water.

6) Standard ammonium sulphate solution, A stock 
standard solution wae prepared by dissolving 0.944 ng of 
dry, reagent grade ammonium sulphate in water, adding a 
few drops of concentrated sulphuric acid diluting to a 
litre with distilled water, To prepare the dilute standard, 
5 ml of the above stock standard was diluted to 100 ml.
This solution contained 0.1 mg of nitrogen in 10 ml,

7) Hessler*s reagent. Always prepared just 
before use, 100 g of mercuric iodide and 70 g of potassium
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iodide were dissolved in 400 ml water In a litre flask.
100 g of sodium hydroxide were dissolved separately fa 
500 ml of water, cooled, added the above solution m d  
diluted upto the mark with distilled rater.

Procedure

Five ml of the protein free filtrate was pipetted 
into a tube of 30 ml capacity and added two drops of acetate 
buffer solution and one ml of urease solution. Tho tube was 
corked and allowed to stand for 25 minutes at room tempera
ture, After the period, an antibumping tube was introduced 
and two drops of anti foaming oil mixture and two ml of satu
rated borax solution were added. A delivery tube was con
nected to the 30 ml tube and the contents distilled over a 
microburner. She distillate was collected for a period of 
4 minutes in a test tube graduated at 25 ml containing one 
ml each of 0*1 H hydrochloric acid and rater. At the end 
of distillation, the distillate wee diluted to about 20 ml.

A standard was prepared by taking in another test 
tube having a graduation at 25 ml. 10 ml of standard ammo
nium sulphate solution containing 0.1 ml of nitrogen and 
one ml of 0,1 If hydrochloric acid and dilute it to about 
20 ml.

A blank was prepared in a similar manner omitting 
the standard ammonium sulphate solution.
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Ofo each of the above three tubes, 2.5 ml of 
Nessler’s reagent was added and diluted to 25 ml ra;ar3e with
distilled water. Reading of the standard and unknown were
taken after 10 minutes and within the next 10 minutes in an 
Eel photoelectric colorimeter, using green filter, after 
setting the instrument at aero with the blank.

Calculation

Reading of unknown x 0#,| x . 3.PP..
Reading of standard O.Q5t

* mg urea nitrogen per 100 ml of blood, where 0*1 was the 
mg of nitrogen in 10 ml of the ammonium sulphate solution 
taken and 0.5 the volume of blood used.

Urine

Qualitative determination of albumin in urine

HeHerfe nitric acid test* She method given by 
I'iiller (1955) was adopted. Pipetted 5 sal of concentrated 
nitric acid into a test tube. l&th another pipette urine 
was allowed to run slowly down the side of the inclined
tube eo as to form two layers of fluid. A white precipi*]
tate or ring at the junction of the two layers denoted i 
the presence of the albumin in the urine. It was beet 
developed in about one minute.
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« haemoglobin in g per 100 ml of the blood. bhere 0,25 was 
the iron content in the standard and 0,5 the volume of 
blood used, 3.4 represent the ag of iron per g o£ haemo
globin.

Calculation of the erythrocytic indices

ICY (Mean corpuscular volume),
MCH (Mean corpuscular haemoglobin) and MCHC 

(Mean Corpuscular haemoglobin content) were calculated from 
the red cell count, packed cell volume and haemoglobin con
tent as followsi-

KGV in cubic microns ° Volume of packed red ,ceils in tel
per 100 ml of blood 

Red cell count in millions per
osm of blood

MGH in oaiero-microgr&ms « Haemoglobin in g. per 1000 ml of
blood

Red cell counts in million per 
cmm of blood

KCHC in per cent * Haemoglobin in g per 100 ml of blood ^ ^
Volume of packed red cells in ml per '

100 ml of blood
beuk005/to count

The. technique described by Schalin (1S65) was
followed.
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Sctermination of blood In urine

Gualac test described, by Miller (1955) was kdoptcd.
!'To 5 ml of urine in a test tube few drops of glacial acetic 

acid were added. Freeh alcoholic solution of gum guaiac was 
dropped into the urine until the solution turned slightly 
turbid. Added a few millilitre of 3 per cent hydrogen per
oxide solution. Development of a blue colour indicated the

i'

presence of haemoglobin in the urine•

Determination of bile pigment in urine

Gmalin’e test given by Miller (1955) wets adopted* 
To 5 ml of urine in a test tube 3 ml of concentrated nitric 
acid was added in such a way that two layers are formed •
Jhe formation of a play of colours with green predominant 
at the junction of the layers showed the presence of bile 
pigments. '

Detection of bile gaits in urine

Hay’s test described by Miller (1955) was adopted. 
Flowers of sulphur were sprinkled over the surface of cold 
urine. -She particles of sulphur came to the bottom if bile 
salts were present. 2hls is due to reduction in the surface 
tension.

i
Microscopic examination of urine sediments

Agitated the urine to stir up any sediments that
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Bay have settled to the bottom# placed approximately1 *0 ml 
of urine in a conical tipped centrifuge tube and centrifuged 
for 10 minutes at a speed of 1400 r.p#m. in an electric cen
trifuge# Poured out all the urine' in the tube and placed 
the tube In an upright position so that the fluid remained 
on the sides of the tube flowed to the bottom to dilute the 
sediment. Shading the sediment well* placed a drop oh a 
clean glass slide and covered It with a cover slip* The 
elide was examined under microscope with the low and high 
power objectives with minimum light#

Postmortem examination

One of the animal (056) was killed by jugular 
bleeding after stunning with a Gaptive-bolt pistol. A 
thorough postmortem examination was conducted and the fol
lowing tissues were collected for hietopathological slides*

i
such as lung* heart* liver* spleen, kidney and bene narrow#

Preparation of tissues for microscopic examination

Tissues were preserved in 10 per cent forcialin 
and paraffin embodied sections of 5 microns thickness; were 
taken and stained with Haemotoxiline and eosin stain 
(Karri’s method) for histopathologlcaX examination#
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RESULTS Altt) BISCJJSSIOI

.Experiment I

Chloramphenicol io recommended for cheep, goats, 
pigs, foals and calves in a dose ranging from 4 to 10 ag 
per kg body weight daily administered Intramuseularly 
(Brander and Pugh, 1971)#

Chloramphenicol concentration in ̂ lole blaod and plasma

fable X a to III a and Fig, 1 gives the free and 
total chloramphenicol concentration in whole blood of six 
goats at different time intervals after the intramuscular 
administration of 10 mg per kg, 20 mg per kg and 30 mg per 
kg body weight of chloramphenicol* Statistical evaluation 
of the experimental data was undertaken, to ascertain the 
effect of different dose rates, on whole blood, plasma and 
urine concentration (Snedecor, 1957),

She intramuscular administration of 10' fog per kg
;

body weight of chloramphenicol resulted in a toax&aia mean 
free chloramphenicol whole blood concentration of 3 meg 
per ml at 2 hours 34 minutes and total concentration of
4,1 meg per sal at 2 hours 34 minutes. She drug persisted

h
in the blood for about 24 hours, fhe minimum therapeutic 
concentration of 5 meg per ml of blood warj not achieved* 
She mean concentration of free drug per ml of whole blood
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tested at various time Intervals were 1.5 meg at first 
hour, 5.0 meg at second hour, 1.8 meg at fourth hour,
1.4 meg at eighth hour, 0.7 meg at twelfth hour and 0.16 
meg at sixteenth hours of post administration.

She intramuscular administration of 20 ng per 
kg body weight of chloramphenicol resulted in a maximum 
mean free chloramphenicol whole blood concentration of
7.5 meg per ml at 2 hours 12 minutes and total chloramphe
nicol concentration of 9.4 meg per ml at 2 hours 55 minutes. 
!The drug persisted in blood for about 52 hours. She mean 
concentration of free drug per ml of whole blood tested at 
various time interval were 4.7 meg at first hour, 6.6 meg 
at second hour, 7.3 meg at fourth hour, 4.6 meg at eighth 
hour, &4 meg at twelfth hour, 0.9 meg at sixteenth hour 
and 0.6 meg at twenty fourth hour. She minimum therapeu
tic concentration of 5 meg per ml was maintained for
7 hours 30 minutes.

She intramuscular administration of 30 Eg per kg 
body weight of chloramphenicol resulted in a maximum mean 
free chloramphenicol whole blood concentration of 12.0 meg 
per ml at 2 hours 56 minutes and total chloramphenicol 
concentration of 13*8 meg per ml at 1 hour 45 minutes.
Sh© drug persisted in blood for about 32 hours* She mean 
concentration of free drug per ml of whole blood tested
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at various time intervale were 8.9 meg, 12.0 meg, 11.7 meg#
7.6 meg, 4.4 meg, 2.8 meg and 1.2 meg respectively at 1, 2, 
4, 8, 12, 16 and 24 hours post administration. She minimum 
therapeutic concentration of 5 meg per ml was maintained 
for 11 hours.

Table I b to III b and fig. 2 gives the free and 
total chloramphenicol concentrations in whole blood of six 
calves at different time intervals after intramuscular admi
nistration of 10 mg, 20 mg and 30 mg per kg body weight of 
chloramphenicol•

The intramuscular administration of 10 sag per kg 
body weight of chloramphenicol resulted in a maximum mean 
free chloramphenicol whole blood concentration of 4.9 meg 
per ml at 2 hours 48 minutes and total chloramphenicol con
centration of 6*0 meg per ml at 2 hours 36 minutes. The 
drug persisted in the blood for about 32 hours. The mean 
concentration of the free drug per ml of whole blood tested 
at various time intervals were 3.1 meg, 4*9 meg, 4.2 meg,
3.4 meg, 2.5 meg, 1.8 nog and 0.7 meg respectively at 1, 2, 
4, 8, 12, 16 and 24 hours poet administration. The thera
peutic concentration of 5 meg was not achieved•

The intramuscular administration of 20 rag par kg 
body weight of chloramphenicol resulted in a maximum mean 
free chloramphenicol whole blood concentration of 13.2 meg
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per ml at 2 hours 22 minutes and total chloramphenicol 
concentration of 14*9 ©eg pea? ml at 2 hours 26 minutes*
She drug persisted in blood for about 40 hours. The 
minimum therapeutic concentration of 5 meg per ml was 
maintained for 17 hours 30 minutes. The mean concentra
tion of free drug per ml of whole blood tested at various 
time intervale were 6.6 meg at first hour, 11.0 meg at 
second hour, 13.2 meg at fourth hour, 9*9 meg at eighth 
hour, 7.4 meg at twelfth hour, 5.5 meg at sixteenth hour,
2.5 meg at twenty fourth hour and 0.6 meg at thirty second 
hour.

3?he intramuscular administration of 30 mg per 
kg body weight of ehlorasphenicol resulted in a maximum

T

mean free chloramphenicol concentration of 15 meg per nl 
at 2 hours 14 minutes and total concentration of 16.3 meg 
per ml at 2 hours 30 minutes. $he drug persisted in blood 
for about 40 hours. $he minimum therapeutic concentration 
of 5 meg per ml was maintained for 18 hours 30 minutes.
She mean concentration of free drug per ml of whole blood 
tested at various time Intervals were 12.0 meg at first 
hour, 13.1 meg at second hour, 15.0 meg at fourth hour,
11.0 meg at eighth hour, 7*7 meg at twelfth hour, 5.6 meg 
at sixteenth hour, 3*1 ©eg at twenty fourth hour and; 1.7 meg 
at thirty second hour.
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Chloramphenicol concentration in plasma

fable 1? a to VI a and Pig. 5 gives the free and 
total chloramphenicol concentrations in plasma of six goats 
at different time intervals after the intramuscular ̂ mini
stration of 10 mg per kg, 20 mg per kg and 30 rag per kg body 
weight of chloramphenicol*

fhe intramuscular administration of 10 mg per kg 
body weight of chloramphenicol resulted in a maximum mean 
free chloramphenicol plasma concentration of 5*4 meg per ml 
at 2 hours 28 minuteb and total chloramphenicol concentra
tion of 7.0 meg per nl at 2 hours 25 minutes, fhe drug per
sisted in the plasma for about 24 hours, fhe minimum thera
peutic concentration of 5 meg was maintained for 2 hours*
The mean concentration of free drug per ml of plasma tested 
at various time intervals were 3*9 meg, 5*4 meg, 5*8 meg,
3.1 meg, 1.4 meg and 9.5 meg respectively at 1, 2, 4, 8, 12, 
.16 and 24 hours post administration.

fhe intramuscular administration of 20 mg per kg 
body weight of chloramphenicol resulted in a maximum mean 
free chloramphenicol plamaa concentration of 10.5 meg per 
ml oM 1 hour 50 minutes and total concentration of 12.6 
meg per si at 1 hour 53 minutes, fhe drug persisted in 
plasma for about 40 hours, fhe mean concentration of free
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drag in plasma tested at various time intervals were 7.0 at eg,
9.7 meg* 10*5 meg, 6.6 meg, 5*1 meg, 3.6 meg, 2.2 acg and 0.5 
meg respectively at 1, 2, 4, 8, 12, 16, 24 and 32 hours post 
administration. The minimum therapeutic concentration of 
5 acg per ml was maintained for 11 hours.

The intramuscular administration of 30 mg per leg 
body weight of chloramphenicol ire suited in a maximum mean: 
free chloramphenicol plasma concentration of 12,6 meg per ml 
at 2 hours 14 minutes and total chloramphenicol concentration 
of 15,9 meg per ml at 2 hours 6 minutes, The drug persisted 
in blood for about 40 hours. The mean concentration of free 
drug per ml of plasma tested at various time intervale were 
9.4 meg, 10.7 acg, 12.6 meg, 8.7 meg, 6.4 meg, 4*3 meg, 3,6 
meg and 1,3 meg respectively at 1, 2, 4, 8, 12, 16, 24 and 
32 hours of post admini strati on. The minimum therapeutic 
concentration of 5 meg per ml was maintained for 15 hours.

Table IV b to VI b and Fig, 4 gives the free and 
total chloramphenicol concentrations in plasma of 6 calves 
at different time intervals after the intramuscular admini
stration of 10 mg per kg, 20 mg per kg and 30 mg per kg body 
weight of chloramphenicol.

The intramuscular administration of 10 mg per kg
body weight of chloramphenicol resulted in a  maximum mean
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free chloranphenicol concentration of 6*1 acg per “1 *t 
2 houra 39 minutes and total chloramphenicol concentration
of 7.3 Keg per ml. at 2 hour a 3& minutes, iEhe drug persisted 
in the plasma for about 32 hours, Ike miniaua therapeutic 
concentration of 5 meg per ml was maintained for 3 hours.
She mean concentration of the free drug per ml of plasma 
tested at various time intervals were 3*6 meg, 6.1 meg*
4*5 meg, 3*6 meg, 2*6 meg, 1.9 meg and 1*0 meg respectively 
at 1, 2, 4, 8, 12, 16 and 24 hours post administration.

OJhe intraauecul sr administration of 20 mg per leg 
body weight of chloramphenicol resulted in a maximum mean 
free chloramphenicol plasm concentration of 14*3 meg per al 
at 2 hours 31 minutes and total concentration of 17.0 meg 
per ml at 2 hours 21 minutes* She drug persisted in plasma 
for about 48 hours. She mean concentration of free- drug jier 
ml of plasma tested at various time intervals were 8.4 meg,
11,5 ®cg, 14.3 meg* 11*6 meg, 9*5 meg, 7.5-scg, 5*1 fflcg,
1.9 meg and 0.5 meg respectively at 1, 2, 4, 8, 12, 16, 24 

and 40 hours post administration* “SDho minlmua therapeutic 
concentration of 5 meg per ml was maintained for 24 hours 
30 minutes. ,

She i n t r a m u s c u la r  a d m i n i s t r a t i o n ,  o f  30 mg per- kig

bodjr w e ig h t  o f  c h lo r a m p h e n ic o l  r e s u l t e d  i n  a  maximum mean,

f r e e  c h lo r a m p h e n ic o l  p la sm a  c o n c e n t r a t i o n  o f  1 8 . 6  meg per: m l
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at 2 hours 25 minutes and total concentration of 20,4 tacg 
per ml at 2 hours 28 minutes* Ihe drug persisted in blood 
for about 48 hours. Phe menu concentration of free drug per 
ml of plasma tested at- various time intervals were 16.4 meg,
18.6 meg, 15.9 meg* 13.8 meg, 9.9 meg, 8.0 meg, 4.4 meg, 2*4 
ncg and 0.6 meg Respectively at 1, 2, 4. 8, 12, 16, 24, 32 
and 40 hours post administration. She minimum therapeutic 
concentration of 5 ©eg per sal was maintained for 24 hours 
30 minutes.

In the present study the dose of 10 log per kg body 
weight failed to produce therapeutic concentration (5 Etcg/ml) 
in blood of goats and calves. Fugee observations are in 
agreement with the reports of Eads and Van Mocker (1955) and 
Sisodia et_ al* (1973a, 1973c)* However, the recommended dosage 
given is 4 to 10 nig per kg (Brander and Pugh, 1971).

Oh-IsM (1968) reported that in horses- intramuscular 
administration of 50 mg per kg body weight of chloramphenicol 
failed to elevate the blood level ovez 5 meg per ml. iMs may 
he due to the influence of species variation as observed by 
Banerjee et al. (1971) and 3avis et al. (1972),

i
In the present study, it waa observed that the 

calves maintained higher blood level for a longer duration 
when compared to goate* Bavis et al,(l972) observed that
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total duration of pereistaace of chloramphenicol succinate 
in blood, after intramuscular injection was longer in dogs 
and cats and it was shorter in goats# Those differences 
in the rates of elimination of chloramphenicol wore most 
likely to be related to differences in rate© of biotraae- 
formation existing among various species* Species differen
ce© were observed in the rates of absorption and in the magni
tude of drug concentration® after intramuscular administration 
of different salts of chloramphenicol. Moreover# the absorpt
ion characteristic© vary for different chloramphenicol prepa
rations containing the identical amounts of drug© (Olasko 
et al#, 1968 and Mercer et al«. 1971)*

Peak concentration in blood, were attained in 
between second and third hour both in calves and goats, indi
cating fairly rapid absorption of chloramphenicol. High 
blood levels, however, were not sustained for 24 hours. ■ 
nevertheless, high initial blood levels of a drug are often 
desirable in antibiotic therapy#,.

Chloramphenicol given intramuscularly in single 
doses of 10 mg, 20 mg and 50 mg per kg body weight produced 
blood levels that were sustained for period© of atleast 24 
hours after injection# This indicates that the drug is 
probably absorbed slowly over a long period of time and may,
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in part# account for the excellent therapeutic effect 
(Bade an cl Van Hocker# 1955 and Barnes# 1955)*

ftoLeon et al, (1949) have shown that while most 
ehlorataphenieol sensitive bacteria are sueeeptible to con-*' 
centraticns of 10 meg per ml# majority are susceptible to 
concentrations as low ae 2.5 meg per si.

After an intramuscular dose of 20 rag per kg body 
weight therapeutic concentration of the antibiotic were 
readily produced and maintained in blood between second and 
seventh hour in goats# second and seventeenth hour in 
calves. After an intramuscular dose of 30 mg per kg body 
weight, therapeutic concentrations we're produced and main
tained in blood for 2 to 11 hours in goats and 2 to 19 hours

i

in calves. -Therapeutic concentrations were produced and 
maintained in plasma of goats between second and eleventh 
hour in goats and second and twenty fourth hour in calves 
after an intramuscular dose of 20 mg per kg body weight*, 
ivhen given an intramuscular dose of 30 rag per kg body weight 
of chloramphenicol# the therapeutic concentrations in plasma 
were produced and maintained for 2 to 15 hours in goats and 
2 to 14 hour® in calves.

In the present study on calves slightly higher 
and prolonged blood level® could be obtained over that Of 
the findings of Sieodia at al* (1973 a)*
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Slaodia et al, (1973 c) reported that periodic 
rises in blood levels were observed in cattle due to entero- 
hepatic cycle* But in the present study sueh elevation in 
blood levels were not observed both in goats and calves*

After a dose of 30 eg per kg body weight chloram
phenicol residues fell below detectable levels in blood by 
40 hours after medication in goats and 48 hours after Medi
cation in calves* Ihe present observation agrees with the 
reports of Bads et al* (1955) and SAsodia et. al* (1973 <?)• 
Bade et al* (1352) reported that the levels were roughly 
proportional to dosage.

Excretion of chloramphenicol

fable VII a to IX a and Big. 5 gives the free 
and total chloramphenicol concentration in urine of 6 goats 
at different time intervals after the intramuscular admini
stration of 10 mg per kg, 20 mg per kg and 30 mg per kg 
body weight of chloramphenicol*

She intramuscular administration of 10 mg per 
kg body weight of chloramphenicol resulted in a maximum 
mean free chloramphenicol concentration of 31*9 meg per ml 
of urine and total concentration of 294*1 meg per ml*

The intramuscular administration of 20 mg per kg
body weight of chloramphenicol resulted in a maximum mean
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free chloramphenicol urine concentration of 56.0 nog and; 
total concentration of 542.4 meg per al.

;
The intramuscular injection of 30 mg per leg body 

weight of chloramphenicol resulted in a maximum mean free 
urine concentration of 97*0 acg per ml and total concentra
tion of 919*8 acg per ml. The drug persisted in urine for 
more than 48 hours and the therapeutic concentration was 
maintained more than 24 hours at all the three dose levels.

Sable VII b to IX b and Fig. 6 gives the free! and!
total chloramphenicol concentration in the urine of 6 calves 
at different time intervals after the intramuscular admini
stration of 10 mg, 20 mg and 30 mg per kg body weight of 
chloramphenicol*

The intramuscular administration of 10 mg per kg 
body weight of chloramphenicol resulted in a maximum mean 
free chloramphenicol urine concentration of 59.3 meg por ml 
and total chloramphenicol concentration of 613.3 acg per; ml.

i
The intramuscular administration of 20 mg; peri kg 

body weight of chloramphenicol resulted in a maximum mean 
free chloramphenicol urine concentration of 55.1 acg per ml 
and total concentration of 568.5 meg per ml.

62

The intramuscular administration of 30 mg; per kg
body weight of chloramphenicol resulted in a maximum mean
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free chloramphenicol concentration of 87.1 meg and total 
concentration of 876.8 meg per ml.

$he drug pereluted in urine for more than 4S 
hours and therapeutic concentration was maintained, for more 
than 24 hours at all the three dose levels.

High concentrations of chloramphenicol in urine 
have been reported in man, dog and swine,and in this respect, 
cattle seem to resemble these species for the excretion of 
chloramphenicol (English and Seawright, 1961; Glazko et 
1949 a and Sisodia et al.. 1973 a).

Prom the results obtained, it is found tliat the 
concentrations of the drug in urine were higher and persisted 
for more than 43 hours in all the three doses both in goats 
and calves, l’he observations of English and Withy (1959)

' shows that the urine concentration in horses were higher 
and it persisted only for 24 to 30 hours after intramuscular 
injection of chloramphenicol. Shese differences in the rate 
of elimination of chloramphenicol were most likely ire la ted 
to differences in rates of biotranefcreation existing among 
the various speciee*

Findings of Olasko et al.; (1949 a) and Slirotriya 
and Sbarma (1970) established that bulk of the drug is excre
ted unchanged, !2he present study is also in full agreement 
with above findings.
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Experiment XI

Toxicity of chloramphenicol

Effects of 100 mg per kg body weight of chloram
phenicol given Intravenously at 24 hours intervale for 50 days*

fable X and XI give the pretreatment and poetf
' • Itreatment values for rectal temperature, pulse, respiration

and blood constituents of calf numbers 056 and 419 respecti
vely.

The calves showed acute "shock-like" symptoms 
immediately after the Intravenous injection of chlorampheni
col, The rate of respiration became very rapid and laboured. 
The pulse rate also increased and gradually returned to | 
normal in about 10 minute©. The calves were unable to stand

i!

voluntarily for about 5 to 10 minutes after the injection. 
Further the animals evinced staggering gait and were unable 
to walk normally. After a lapse of 15 minutes they were;i
found quite normal. The results of the examination of 
urine for pathological constituents and the estimated free 
and total chloramphenicol levels in blood are also tabulated 
(table X and XI),

Perusal of the data collected and tabulated on 
the haeruatologieal parameters such as the erythrocyte count,
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differential leucocyte count, erythrocyte sedimentation rate, 
packed cell'Volume and haemoglobin percentage of blood revealed 
that they were within the normal range for the species* i

i

$he urea content of blood remained within the
i

normal range for the species throughout the period of 30 daye 
of observations*

Examination of urine did not reveal the presence 
of any pathologic constituents for the entire period of 30 days 
under observation*

Autopsy lesions

Postmortem conducted on one calf had the following
lesions:-

Gross lesions: Examination of the heart revealed hydroperi- 
cardium. The pericardium contained 350 ml of pale, yellow 
fluid. Gall bladder distended with thin, pale yellow bile,i
Slight ventricular dilatation was noticed on the left side 
of the heart,

]■
Ihere were few tape worms in the Ictenstine and 

setaria in the peritoneal cavity.

Histopathologic lesionsI . Liver showed focal areas of granular
degeneration, necrosis and hepatocytomegaly* In isolated !
areas there were regenerating hepatic cells (Plate I),.
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There were focal areas of tubular degeneration 
and desquamation of epithelial lining* Eosinophilic granu
lations were noticed filling the renal tubules (Plate I)*

The myocardium showed focal granular degeneration* 
There were moderate interstitial oedema (Plate I)•

Extensive pathological and toxicological studies 
have shown chloramphenicol to he relatively non toxic and 
well tolerated in domestic animals* The toxic symptoms 
observed after the intravenous administration of chloramphe
nicol in this experiment is almost identical to that reported 
by Gruhzit et al»(1949) in dog. The immediate toxic symptoms 
as evidenced by laboured respiration and elevated pulse rate 
might be due to a "shock like” effect induced by the drug.

In man, toxicity of chloramphenicol has been 
mainly aplastic anaemia induced by prolonged actmlnietravion 
of the drug (Rheingold et al** 1952; Wilson et al*, 1952; 
Claudon and Holdbrook, 1952; Volini ©t al., 1950 and beet, 
1967)• However, the present study on calves did not suggest 
the occurrence of aplastic anaemia* Reutner and eada (1952) 
administered chloracphenicol to dogs either orally or intra
venously in doses of 50 to 200 ag per kg body weight twice 
daily for one month or longer without any evidence of 
blood dyscrasia*
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Following exaggerated oral doses of chloramphe
nicol in monkeys and baboons* there were no apparent 
drug-related changes in the peripheral blood (Glaisko •& gl., 
1949 a).

Penny et al. (1967) observed changes In periphe
ral blood and bone marrow of cats given chloramphenicol for 
21 days in a daily dose of 50 mg per kg body weight intra
muscularly.

Earaee (1955) reported that there were no signsI
of irritation, discomfort or toxicity in any of the 200

Icalves receiving intramuscular infections of chlorampheni
col in doses of 1 to 2 g per day for 2 to 8 days.

In recommended doses, no dogs receiving chloram
phenicol orally had significant changes in total vMte 
blood cell or differential counts (Smith et al., 1948).

With the limited toxicity study conducted in 
calves, it can only be stated that 100 mg per kg body 
weight of chloramphenicol given intravenously for ,30 days 
did not give rise to acute toxicity evbnthough kidney,
liver, and heart showed moderate lesions. I'huc, it appearsIthat further detailed study would be necessary to completely
assess tha chronic toxicity of chloraz^henicol in domestic
animals*
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Intramuscular Injections of chloramphenicol 
(Vetycetine ®,C*F*) were given at 10 ag per kg, 20 mg 
per kg and 30 mg per kg body weight in both goats and 
calves* Single dose of chloramphenicol was given to 
sir animals and the whole blood and plasma lewis of 
free and total chloramphenicol were estimated by the 
method of Bratton and Marshall (1939), at time inter
vals of first hour, second hour, fourth hour, eighth 
hour, twelfth hour, sixteenth hour, twenty fourth hour, 
thirty second hour, fortieth hour ana forty eighth hour 
after administration. The free and total chlorampheni-r
col levels in urine were also estimated at intervals 
mentioned above for 48 hours* She data obtained revealed 
that:

(1) The dose of 10 mg per kg body weight when 
given intramuscularly failed to produce therapeutic 
concentrations (5 mcg/ml) in whole blood of goats and 
calves* However, therapeutic concentrations were 
detected in plasma of both goats and calves* After a

i
dose of 20 mg per kg body weight intramuscularly, the

'i

therapeutic concentrations were readily produced and 
maintained in blood between second and seventh hour in
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goats, second and seventeenth hour in calve®. At 30 mg per 
kg body insight the therapeutic concentration in whole blood 
persisted between second and eleventh hour in goats and 
second and nineteenth hour in calves, fhe therapeutic con
centration in plasma at 20 mg per kg intramuscularly were 
maintained between second and twelfth hour in goats, second 
and twenty fifth hour in calves. At 30 mg per kg body weight 
intramuseularly the therapeutic concentrations in plasma were 
obtained between second and fourteenth hour in goats and 
second and twenty fourth hour in calves.

(2) Peak concentrations were obtained both in 
goats and calves, between second and third hour after the 
administration of chloramphenicol in all the three dose 
levels.

(3) In goats and calves, no detectable levels of 
chloramphenicol in blood could be found at the forty eighth 
hour after medication.

(4) She concentrations were higher in urine than 
in plasma and a therapeutic concentration of 5 meg per ml 
was found to -persist for 24 hours in all the three dose 
levels.

(5) Residues of chloramphenicol continued to 
persist in urine for more than 48 hours.
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II. In a limited attempt made to study the toxicity of 
chloramphenicol in two calves, chloramphenicol 
(vetycetine 2.G.P.) was given in a dose of 100 mg per 
kg body weight daily for 30 days. 2he blood and urine 
sample© were collected at 3 day intervals and examined 
for pathological changes. Postmortem examination at 
the end of the experiment was also conducted in one 
calf. Following observations were made*

(1) The intravenous infection of 100 mg per kg 
body weight of chloranphenicol did not produce acute 
toxicity.

(2) transient "shock like" symptoms for 10 to
15 minutes were noticed soon after intravenous admini'* 
stration of the drug.

(3) Alterations in the blood constituents were 
found to be well within the normal range for calves.

(4) Liver kidney and heart showed moderate 
lesions.

#*#»#
***
#





f&BIg I a
Chloramphenicol 10 isg per kg body weight intramuscular
Whole blood concentration of chlormapfatnlcol In goats

(values expressed m  meg/ml)
Ooat   t ri _. t _ li< § v .. il i ibn. gjsBK 7po8t_>dalQlgtgatlon_lhoiigg2
Ho. 1 2 4 3 12 16 24 52 40 48
1 Total 2.8 4.6 2.8 2.6 1.8 1.6 1.0 0.0 0.0 0.0

Fret 2.0 3.2 2,2 1.6 1.0 0.0 0.0 0.0 0.0 0.0
2 Total 5.2 3.8 3.0 2.8 2.4 1.8 1.2 0.0 0.0 0.0

Free 2.2 3.0 2.6 1.8 1 .2 0.0 0.0 0.0 0.0 0.0
5 Total 2.8 4.0 2.0 2.0 1.8 1.4 0.0 0.0 0.0 0.0

Free 1.2 3*4 1.6 1.4 1.0 1.0 0.0 0*0 0.0 0.0
4 Total 2.0 4.6 2.2 2.2 1.6 1.2 0.0 0.0 0.0 0.0

}7ree , 1.2 • 3.0 1.0 1.0 0.0 0.0 0.0 0.0 0.0 0.0
5 Total ^ 1.0 3.4 2.6 2.4 1.8 1.2 1.0 0.0 0.0 0.0

Free 1.0 2.6 1.8 1.4 1.0 0.0 0.0 0.0 0.0 ■ 0.0
6 Total 2.6 4.2 2.8 2.6 1.8 1.2 1.2 0.0 0.0 0.0

.tree 1.8 2.8 1.6 1.4 0*0 0.0 0*0 0.0 0.0 0.0

Av«E2£* „Sstal 2.53 4.10 2.56 2.43 1.86 1.40 0.73 0.00 0.00 0.00
Free 1.56 3.00 1.00 1.43 0.70 0.16 0.00 0.00 0.00 0.00



‘TABLE II a
C h lo r a m p h e n ic o l  2 0  a e  p e r  k g  b o d y  w i g h t  i n t r a m u s c u l a r

M io le  b lo o d  c o n c e n t r a t i o n  o f  c h l o r  aiaphc a l  go 1  i n  iso a t e

(values expressed In mcg/nl)

Goat
Ho*
7

3

9 

10

1

2

Total
Free
Total
Sec©
Total
Free
Total

Total
Free
Total

7*85*8
6.0
4*6
7.6
5.0
5.a 4 *6
6.6 
4.4
5.84.0

10.47.6
9.6
6.8

1 0 .0
7.8
3.6 
6.0

9.6 
6 .2
7.6 
5.2

.1
7.8
6.6

10.2
7.6
10.4
6.6

10.0
7.0
3.4
6 .8

8 .2
7.2

laejgogt 
8,
3.8
2.0
6 .8
3.8
8.0
7.2
7.6
6.2
6.44.8
6.44.0

administration (hours)
-II.
2 .6
1.8
3.2 
2.0

4.2
3.2
3.8
1.8

3.0
2 .2
3.2

•1.8

.16
2.0
1 .2
1.8
1.0

2.6
1 .2

2.0
1 .2

1.8
0.0

2 .2
1 .2

1L
1.6
1.0
1 .0
0.0

1 .2
1.0

1.4 
1.0

1.0
0.0

1.4 
1.0

.21.
1.0
0.0
0.0
0.0

.0.0
0.0
0.0
0.0

0.0
0 .0

0.0
0 .0

0.0
0 .0

0.0
0.0
0.0
0 .0

0*0
0.0

0.00.0
0.0
0.0

- J B U
0.0
0.0
0.0
0.0

0*0
0 .0

0.0
0.0

0.0
0.0

0.0
0.0

Average
T<Free

6.60
4.73

9.46
6.60

9.16
7.30

6.46
4.63

3.33
2.13

2.06
0.96

1 .26 
0.66

0.16
0.00

0.00
0.00 0.00

0.00



Cbioracahenicoi 30 m  per k^ body^Mi^JLlntragg^jiley
ihole blood concentration of ehloramhenicol iamiti

(values expreesed in «cg/»l)

G.oat I l j e B q g ta d B ln lg t ra tlo n ^^h au rg J---------------------------„

So.

3 Jotal
free

f
" 12.8

9.4

2
15.211.6

4
15.6
11.8

8
10.8
7.6

12
6.45.6

16
4.6
3.0

24
-—-rr a-iT̂ -iri-r* nrrrr
3.0
1.8

32
1.0
0.0 -

40
0.0
0.0

m

0.0
0.0

4 j?otal
'Free

10.0
7.6

13.4
12.4

14.211.6
11.0
8.0 '

7.6
6.0

3.3
2.8

2.6
1.0

0.0
9.0

0.0
0.0

0.0
0.0

3 Total
Sree

12.8
11 A

15.013.0
14.8
12*0

11.4
9.2 4.0

4.0
2.8

2.8
1.2

i.20.0
0.0
0.0

0.00.0

6 Tot&LFree
9.6
8.0

13.2 ' 
12.6

13.2
11.8

10.4
8.0

5.8
4.0

3.6
2.0

1.8
0.0

1.0
0.0

■0.0
0.0

0.0
0.0

? fatal
Free

10.8
7.6

12.6
11.4

13.-0
11.8

10.86.3
4*3
3.2

. 4.8 . 
3.2

2.0
1.8

. 0.0
0.0

0.0
0.0'

0.0
0.0

8 fatal
Free

11.6
9.8

11.8
10.8

12.0
11.6

9. a 
6.0

7.0
3*0

3.8
3.2

3.2 ' 
1.6

1.8
0.0

0.0
0*0

0.9
0.0

Average' 
----“fetalFree

11.26
8.96

13.5312.00
13.80
11.76 10.707.69

6.234.43
4.102.80

2.56
1.23

0.830.00
0.00'
0.00

0.000.00



TABLE I  b

Galt Time post administration (hours)

C h lo r a n p h e n i c o l  1 0  mg p e r  k g  b o d y  w e ig h t  i n t r a m u s c u l a r

W hole b lo o d  c o n c e n t r a t i o n  o f  c h lo r a m p h e n ic o l  I n  c a l v e s

( v a l u e s  e x p r e s s e d  I n  E c g / s l )

Ho.

1 Total
Free

3.8
3.0

2 Total
Free

4.2
3.4

3 Total
Free

3.4
' 2.8

4 Total
Free

3.6
. 3.2

5 Total
Free

3.0
2.3

6 Total
Free

4.0
3.6

Average
" i?otal 3.66

Free 3.13

2 4 8
6.2 5.0 4.2
4.8 4.8 3.6
6.2 5.4 4.6
4.6 4.6 3.4
5.4 4.8 4.0
4.6 4.0 3.6
6.8 4.2 4.0
6.0 3.8 3.6
5.4 4.8 3.0
4.4 4.2 3*0
6.2 5.2 4.2
5.0 4.2 3.6

6.03 4.30 4.13
4.30 4.26 3.46

12 16 24
3.6 2.3 1.8
3.0 2.0 1.0
3.0 2.6 1.6
2.8 2.0 1.0
3.2 2.8 1.0
2.6 2.0 1 .2
3.2 2.2 1.0
2.6 1.8 0.0
2.4 2.0 1.2
1.8 1.4 1.0
3.4 2.6 1.0
2.6 1.6 ■ 0.0

3.13 2.50 1.40
2.56 1.80 0.70

32 40 48
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
u.o 0.0 0.0
0.0 0.0 0.0
0.0 . 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 • 0,0
0.0 0.0 0.0

0.00 0.00 0.00
0.00 0.00 0.00



Calf

TABhS II to
Chloramphenicol 20 m  per kg body weight intraauaeular
fehole blood concentration of chloramphenicol in calvce

(values expressed in mcg/ml)
Tim poet adfliiniBtration (hours)

Ho* 1 2 4 8 12 16 24 32 40 48
*7 Total 7.8 13.2 15.8 12.0 10.2 8.6 5.4 2.4 1.0 0.0

Free 6.0 10.6 13.8 10.6 7.6 5.6 3.8 1.8 0.0 0.0
8 Total 6*8 12.6 16.0 13.2 11.0 7.3 4.4 1.3 0.0 0.0

Free . 5.2 11.0 14.2 9.8 6.3 7.0 2.6 0.0 0.0 0.0
9 Total 7*6 13.0 14*3 12.4 9.6 6.8 4.8 2.6 1.0 0.0

Free 7*4 11.4 12.6 8.4 7.0 5.2 2.6 1.2 0.0 0.0
10 Total - @*6 14.0 15.8 13.2 8.6 7.4 4.2 1.8 0.0 0.0

Free 7.0 12.6 14.0 9.8 7.8 5.2 2.0 0.0 0.0 0.0
1 Total 3.6 1.1.6 13*4 12.2 9.6 ■ 6.8 4.0 2.6 1.0 0.0

Free 6*3 9.6 12.0 10*0 6.4 4.8 1.3 1*0 0.0 0.0
2 Total. 9.2 13.6 14.3 12.6 ■ 11 .2 7.6 5.2 1.2 1.0 0.0

'Free

Aversce
7.4 11.2 13.0 11.2 9.0 5.2 2.6 0.0 ' 0.0 0*0

Total ' 0.00 13.00 14.93 12.60 10.03 7.50 4.66 2.06 0.66 0.00
Free 6.65 11.06 13.26 9.96 7.43 5.50 2.56 0.66 0.00 0.00



TABLE I I I  ft

C h lo r a m p h e n ic o l  30 mi  p e r  Ick b o d y  w e i g h t  i n t r a a u s e ^ a r

’W hole b lo o d  c o n c e n t r a t i o n  o f  c h l o r a e p h e n i c o l  i n  o a l v e g

( v a l u e s  e x p r e s s e d  i n  m ag/m l)

Time poet administration (hours)
CalfSo*

n »  ■ » • « » »  n »  —  

1 2

i 
i 

t 
! 

t 
1 

f 
; 

■ 
i

1 ** 1 8 12 16 . 24 32 ■48 48
*3 Total 13*6 15.2 16.0 12.8 10.2 6.8 4.8 3.2 1.8 0.

Free 12*6 14.8 15.6 9.6 7.0 4*6 3.4 2.0 8*0 0.'

4 Total 12.2 14.6 15.8 13.6 9.6 7.0 5*0 s.a 1.0 ■0*
Free 11.8 12.0 15.0 10.8 6.8 5.2 3.2 1 .2 0.0 0.

5 Total 14.6 16.2 17.2 14 .r 10.0 0.0 4*4 2.6 1.2 0.
0.Free 13.2 14.0 15.6 11.0 8.2 7.2 3.0 1.4 0.0

€ Total 13.6 14.2 16*8 13.8 11.0 6.2 4.2 3*0 1.6 0.
free 11.8 13.0 14.8 10.6 8.6 5.8 2.8 £ ■ * £ , 0.0 0.

7 Total 12.0' 13.8 17.0 16.0 11.6 7.2 4*8 2.4 1.0 . 0.
Free 10.8 12.2 14.6 13.6 S. 4 6.0 3.0 1 .6 0.0 0.

a Total 13.2 14.0 15.2 14.2 9.8 6.3 5.0 3.2 1.8 0.
Free 12.0 12.8 14.4 10.8 7.6 5.2 3.2 2 .0 0.0 0.

Avers.se
frotsl 13.23 14.66 16.33 14.10 19.50 7.00 4.70 2.86 1.40 0.
ITee 12.00 13.13 15.00 - 11.06 7.76 5.66 3.10 1.73 0.00 0.



TABLS IV a

Goat
Ho.

Chloramphenicol 1Q w& per kn body weight intraaugoulag 
Plasma concentration of chloramphenicol in ftoats

(values expressed in mcg/ml) 

Time post administration (hour©)
1 2 4 8 12 16 24 32 48 48

1 Total 5.8 7.6 5.2 5.2 2.8 2.4 1.8 0.0 0.0 0.0
Free 4 .6 6.8 4.0 3.8 1.2 1.0 0.0 0.0 0.0 0.0

2 Total 4.6 7.8 5.6 5.4 2.0 1.8 1.0 • 0.0 0.0 8.0
Free 3.8 6*6 4.2 3.6 1.8 0.0 0.0 0.0 0.0 -0.0

3 6.2 7.6 5.2 4.8 2.2 1.0 . 1.0 0.0 0.0 ' 0.0
Free 4.2 5.8 4.4 3.0 1.2 0.0 0.0 0.0 0.0 0.0

4 Total 5.8 6.8 4.6 4.4 2.2 1.4 1.2 0*0 0.6 0.0
Free 3.6 4.2 3.4 2.4 1.2 0.0 0.0 0.0 0.0 0.0

5 Total 6.0 6.4 5.6 9.0 2*6 2.0 1.2 0*0 0.0 0.0
Free 4.2 5.0 3.8 3.2 1.4 1.0 0.0 0.0 0.0 0.0

6 Total 5.0 6.2 4.3 4.2 2.S 2.6 1.0 0.0 0.0 0.0
Free 3.4 4.2 3.2 2.8 1.6 1.2 0.0 0.0 0.0 0.0

Average
Total 5*56 7.06 ' 5.20 4.86 2 .43 1.86 1.20 0 .00 '1 ."VO,J»w 0.00
Free 3.96 5.43 3.83 3.13 1 .40 0.53 0.00 0.^0 0.00 0.00



n n f t < n V ' n  * « -uofisjia
Chloramphenicol 20 m% per- kg body mipht intramuscular 

j?la«aa concentration of chioraapfaeaicQl in m&tm
(values expressed in meg/ml)

Goat
Ho.

8

Sims post administration (hours)
12 16 24 32 40 48

7 Total 3*2 12.3 10.8 7+6 1+6 6*3 4.2 1.3 0+0 0.0
ire© 6*8 3.0 7.6 5+4 5.0 5.2 3.2 1.0 0.0 0.0

8 Total 9.6 12.2 15.2 10.0 6.2 5.2 3.6 2*0 0.0 0.0
free 7+6 n.o 12.8 7.6 4.8 . 3.4 2+8 1.0 0.0 0.0

S Total 7+8 11.0 12.6 9.8 7.0 4.2 2.6 1.4 0.0 0.0
Free 6*7 3.2 11.0 6.7 5.2 3.2 1.8 0.0 0.0 0.0

10 Total 9.8 11.8 11.8 8.6 6.4 3.8 2.0 1.6 0.0 0.0
sree 7+0 9.6 9.8 6.0 4*3 2.6 1.2 0.0 0.0 0.0

1 Total 10.6 12.6 12.4 7.0 6.6 6.2 4.0 2.6 0.0 0.0
fpe© 7.6 10.2 9.0 6.8 6*0 4.8 2.3 1.0 0.0 0.0

2 Total 8.6 11.4 13.2 8.4 6.2 3.8 3.0 1.8 0.0 0.0
free

Average
6.8 10.6 12.8 7.6 5.0 2.6 1.3 0.0 0.0 0.0

Total 9.10 11.36 12.66 8.56 6.66 ' 5.00 3.23 1.86 0.00 0.00
Free- 7.08 9.76 10.50 6.68 5.13 3.63 2.26 0.50 0.00 0.00



TABUS Vi a
Chloramphenicol 50 mg per kg body weight intramuscular 

Plaeraa concentration of chloramphenicol in goats
( v a l u e s  e x p r e s s e d  i n  m cg/m l)

Goat Tim© post administration (hours)
No*          —

N 1 2 4 8 12 16 24 32 40 48
3 Total 12.3 15.6 17.6 11.6 8.6 5 .i 4.8 ' 2.4 ! 0.0 - 0.0

free 8.6 10.2 12.4 8.2 6.8 4.0 3.2 1.8 0.0 0.0
4 Total 11.6 14.2 15.2 11.4 8.0 5*6 3.4 2.0 0.0 0.0

Free 3.2 9.6 11.2 8.4 7.2 3.8 2.9 1.0 0.0 0.0
5 Total 13.6 15.6 16.2 12.4 7.8 6.6 5.2 3.6 0.0 0.0

Free 9.2 10.8 13.4 9.6 6.4 4.4 4.2 2.0 0.0 0.0
6 Total 12.8 14.2 14.4 10.6 8.6 5.4 5.2 2.8 0.0 0.0Free 10.2 11.6 12.0 8.2 6.0 4.2 4.0 1.0 0.0 0.0
7 Total 11.4 13.6 14.8 12.2 9.2 6.3 5.2 2.6 o.o ; 0.0

Free 10.0 11.6 12.4 9.4 6.2 5.4 3.8 1.2 0.0 0.0,<1

8 Total 12.2 13.6 17.6 10.8 8.8 5.8 4*6 1.8 o.o ! 0.0
Free 10.4 10.8 14.8 8.4 6.0 4.2 3.8 1.0 0.0 0.0

Average
Total 12.40 14.46 15.96 11.46 8.50 5.90 4.73 2.53 0.00 0.00Free 9.43 10.76 12.66 8.70 6.43 4.33 3.65 1.33 0.00 0.00



TABLE XV b

Chloramphenicol 10 w& per ‘kg body weight lntpaBuaeulay - 
Elagina concentraticm of ehloraap'henicol ia calves

(values expressed in r.cg/nl)

Tim poet admlnistaxation (hours)
Ho. 1 2 4 8 12 __ 16 __ 24__ . „ „3g , , : .— 42-
1 Total 4.8 7.8 5.2 4.8 3.6 ~ T s r s r i ~ ~ U 2 0.0 " o7o

Free 4.6 6.6 4.8 ■3.2 • 2.8 2.2 '2.0 0.0 0.0 0.0
o« » 1

A W 4.2 ' 7.4 5.8 4.4 3.0 2 *4 '1.8 0.0 0.0 0.0
Free 3.6 6.0 4.6 3.8 2.4 2.0 1.2 0.0 0.0 0.0

3 Total d * 6 7.6 5.0 4.8 3.6 2 .0 2.0 1.0 0.0 0.0
Tree 4.2 6.8 4.2 4.0 2.8 2.2 1.0 0*0 0.0 0.0

4 Total 3 .8 7.0 5.2 4.0 3.2 2.4 1.6 0.0 0.0 0.0
Free 3.2 6.2 5.0 3.2 2.4 '1.8 1.0 0.0 0.0 0.0

5 Total 4.0 7.2 5.6 4.8 3.4 2.0 '1.8 1.0 0.0 0.0
Free p .4' 6*4 3.8 3.8 2.4 1.6 1.2 0.0 ■o.o 0.0

6 Total 3*6 6.8 5.4 4.2 3.6 2.0 1*0 0.0 0.0 0.0
Tree

iveraize
r >  < 2 , 5.0 4.8 3.8 3.2 2.0 0.0 0.0 0.0 0.0

Total 4.20 7.30 5.36 4.50 3.40 2.43 1.80 0.53 0.00 0.00
Free 3.66 6.16 4.33 3.63 2.66 1.96 1.06 0.00 0.00 0.00



Chloramphenicol 20 ag per kg hodr weiRht intraau scalar 
Plaam concentration of chloramphenicol In calve©

TABLE y o

7 Total
Free

10.2
6.8

3 Total
free 11.8 

8.4 ‘
9 Total

Free 8.48.0
10 Total

Free 10.4
9.4

1 Total
free

11.0
10.4

2 Total
Ere©

10.3
7.6

Average
Total
Bee© 10.43

8.43

2 4 8
*15.6
9.6

17.6
11.4

12.8
10.6

17.6
12.4

20.2
17.6 15.214.0

12.8
10.4

16.414.6 13.2
11.4

11.8
10.0

14.5
13.6

12.6
11.0

14.6
13.©

14.8
13*8

12.8
12.0

15.6
12.8

18.2
14.8

13.3
11.0

14.66
11.50

17.00
14.30

13.40 
11.66

(values «xp:

post adainistration
12 16 " 24

i r o lu6 ~ 10*2
9.6 8.2 7.2
13.6 10.8 7.6
11.0 9.6 5.8
12.2 9.6 6.0
12.0 7.8 5*6
11.3 9.8 5.49.8 7.0 4.8
10.6 3.3 4.2
10.8 6*6 3.4
9.8 7.6 5.6
7.2 5.8 4.0

11.66 9.70 6.519.56 7.50 5.1;

tssed in acg/aal)

32
M W P i e w w  m  m  >

40 48
4*8 2.2 0.0
3.0 1.0 0.0
3.4 1.8 0.0
2.0 1.0 0.0
2.8 1.0 0.0
1.0 o.o 0.0
3.2 2.0 0.0
2.6 1.0 0.0
1.8 1.0 0.0
1.0 0.0 0.0
2.8 1.2 0.0
2.0 0.0 0.0

3.13 1.53 0.00
1.93 0.50 0.00



Calf
Ho*
T ~

4

5

6

7

8

Total
Frm ■

Total
Ere©
Total
Free
Total
Free

Total
Free

fetal
Wrm

Average

m s  vi b
Chloramphenicol 30. aag oar kg body weight intraaugcuiar 

glaeaa concentration of cIfloragphenical in ctlTts
(values expressed in lacg/sl)

—gl«g_̂ Qst_ 
8 .12 16 24 32 40

free

17*6
16*8

18*2
17*0
16.2
16.8
17*2
16.2
17.6
15*8
19*0
17.2

17*63
16.46

19.8 
18*6
21 .2  
19*2
20*2
18.8
19.4
17.8
21 .2
17.2
21.0
29*0

20.46
18.60

16.6 14*6 11.6 9.6 5*6 3.8 1 .815.2 13.2 9.6 7*2 5.0 2.6 1.0
18*6 17*4 13*2 10.2 6*3 3.2 1,616*0 15.2 10.4 8*0 5.0 2.0 0.0
18.2 16.2 14*6 9.3 7.6 4*8 2.617.2 14.8 10.8 7.2 4.0 3.2 1.8
16.0 . 15*8 13.6 7.8 5.4 4.0 1.815.6 13.6 11.0 5.2 4*2 2.8 1.0
17.0 14*8 13.0 9*2 5.4 2.8 1.016.2 13*2 9.2 7*0 4.6 2*2 0.0
17.6 13.8 12.6 9.0' 5.0 3.0 1.215*2 12.0 8.8 8.2 3*8 1.8 0.0

17.33 15.46 13*10 9.26 5.96 3.60 1.66
15.90 13.80 9.96 8.06 4.43 2*43 0.63

43

0
0

1
0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
6
0
0o

0.00
0.00



TABLE 111 a

Chloramphenicol 10 mg per leg body weight intramuscular 
Urine concentration of cliioramphenlcol in goats

(values expressed in mcg/ml)
Goa'
Ho

i.b
• T . . . — ~ 5 ~ 4 8

Time post administration (hours)
---- T2----- - T5'™;— 24------ 52 ■~4(T”~~ 43~~

1 Total
Free

1.13.6
12.4

124.0
13.6

160.2
18.8

178.4 
21 .6

321.0 
32.0

262.4
23.4

212.424.2
■123.2
13.2

68 .4
6.4

22.0
1 .8

2 Total
Free

106.2 
11.8 112.4

16.4
150.8
17.2

164.2 
, 18.8

308.0
34.6

240.0
24.8

202.2
18.2

112.8 
11.8

72.0
9.6

21 .0
1 *6

3 Total
Free

98.2 
9 .6

126.0
14.0

145.8
14.8

156.8
16.6

302.4 
31 .2

246.6 
28.6

203.8
18.0

120.6
12.0

64.8
6.8

17.2 
1 .0

4 Total
Free

108.412.8
124.2
13.2

128.4
13.4

145.8
17.2

284*6
32.6

252.2
27.2

196.0
16.8

120.4
12.0

58.2
5.8

20.0 
2.6

5 Total
Free

106.0
10.6

114.4 
11.4

132.0
14.2

148.6
16.8

264.2
30.0

238.4
24.2

206.4
19.4

118.2
13.2

62.8
6.6

16.2 
1 .2

6 Total
Free

110.0
9.6

122.4
14.2

133.8
14.0

164.0
16.4

284.8 
31.2

264.2
24.2

198.4 
21.2

109.8
11.6

56.2
6.0

18.2 
1 .0

Average
Jotal
Free

107.06 
11.13

120.56
13.80

141 .83 
15.40

159.63
17.90

294.10 
31 .93

250.63
26.23

203.20
19.60

117.00
1 2 .3 0

63.73
6.86

19.10
1.53



4

TABLE fill a
Chloramphenicol 20 gg aer ka body weight intramuscular 

Urine concentration of chloramphenicol m  goats
(values expressed in mcg/atl)

Goat
ho,
7 Total

Free

t
> W *  « ■  e * W « »  < M  « ■  « ) * w m  

124*2 
14*8

t 
» 

t 
i

I CM 
I 

CO 
I 

» 
• 

*
i 

|5S 
1
-

Time post administration (hours)
4 Q  12 16 24 32 40

"liole **197*2 272.6 310.2 563.2 264.2 116.0 
21.2 23.8 32*6 38.2 50.0 29.4 13.6

48
22.0

2.6

a Total
Free

138*0
16.6

157.4
17.6

169.0
19.0

178.4 
21.2

237.2
30.4

284.8
29.6

538.4
56.6

217.0
24.6

122.8
13.2

42.6
3.8

9 Total
Free

117.6
10.0

142.2
14.8

173.4
22.6

176.0 
21.0

228.432*6
280.0
28.2

524*6
53.8

206.4
23.2

128.6
15.2

37.0
4.0

10 Total
Free 126.4

13.8
130.8
14.0

164.2
19.8

132.4
20.8

245.2
29.4

,268.6
29.6

542.0
52.0

183.8
20.6

134.2
13.2

28.2
2.6

1 Total
Free

141.2'16*2
152.8
16.8

182*4 
19.0 '

198.0
22.6

261.2
32.0

282.2
32.2

559.0
53.2

231.0
24.6

122.0
13.8

29*0
3.2

2 Total
Free

128.2
12*8

137.3
15.2

164.2
18.8

188.8 
21.8

246.2
£8.6

289.0
34.6

527.6
57.6

232.2
26.2

160.0
17.8

47.6
4.4

Averse*
Total
Free

129*26
14.03

144.73
15.86

169.00
20.00

186.80 
21 .86

248.46
32.26

285.80
32.06

542.46
56.03

223.26
24.76

130.60
14.46

54.40
3.46



Chloraaahenlcol 50 ag s»r kg body *c Idkt _iatrai&uscolag 
Urina concentration of chloramphenicol in goats

(valut s expressed In mcg/ml)

TABLE IX *

Goat
Ho*

Time post administration ««™-

3 Total
Sree

178.6
22.2

192.6
21.2

482.6
45.4

4 Total
Sree 154*219*8 133.428.2 395.0 31.8

5 Total
free

136.4
18.4

199.8
19.6

420.2
48.0

6 sree
176.2 
24.2 .

192.6
24.6

465.2
34*8

7 Total 142.3 
21 .0

176.2
22.4

402.438.2
8 Total

free
182.4
17.1

194.219.2
420.2
45*6

Total
£ree

170.10
20.45

189.80
22.53

430.93
40.63

a m m m m m m m w n m m  am*

8
825.0
39.2
745.2 
75.4
765.0 66*6
785.2 ' 63*2
758.4 
71.6
724.0
85.0

765.46
75.55

12 1̂6_ _ _ _ _ _ _ _ 24 32 40
e i n a *  m m m m m

48
925.6 101.8

964.6
102.2

i « « « ) « M a n a « k « i w «

801.481.6
410.2
44.0

185.2
24.4

68.4
12.8

945*0
92.6

895.2
92.4

760.2
78.0

460.6
46.8

195.2 
22 .2

85.6
9.6

867.2
91.6

883.2
39.8

784.2
74.2

395.8
38.6

165.413.6
120.0
12.2

■933.0
99.4

865.6
86.4

760.2
81*6

338.0
41.2

173.4
17.0

99*69*2
923.8
102.4

300.6
87.2

540.8
63.6

365.0
46.8

164.214.2
76.6
6.0

924.294.6
769.8
70.4

423*840.2
392.6 21 *0

175.8
13.8 69.4 . 8.4

919.80
97.06

863.16
88.06

677.9369.86 483.70
39.73

177.36
19.20 86.939.70



TAJ&S VII b

Calf

Chlpgaaphenicol. 10 ere per kiz 'body intregnascuiar
Urine concentration of chloramphenicol la calves

(valueo expreened in mcg/cil)
Time past administration (hours)

ho . ™  _
4 8 1 

!
m
! 1 i i 1 4— ( »  w w w  i— o » ' t »  

16
— W-HMBXBiW W —

24 32 i 
« 

i 
i

I Q 
1 

i 
i 

i 
» 

i 
i i

i - 
i i

48
1 Iota!

Free
146.6
15*2

174.2
18.0

192.4 
21.4

201.4
22.0

262.2
24.6

324.0
34. 8

640.2
60.2

220.4
21.6

126.8
19.4-

32.8
3.6

2 fatal
Free 152.414.6 168.4 

21 .6
164.2
20.6

197.2 
21.8

24-8.6
23.2

297.8
29.6

624*4 
61.4

■201.8 
19.8

84.2
17.6

28.2
1.3

3 Total
Free

127.6
12.2

151 .8 
17.4

174.2
16.6

210.8 
17.6

238.4 
21 *B

310.6
34.3

601.0 
58.4

203.4
1S.0

96. Q 
17.0

48.6
4.8

4 Total
Free

128.0 
to .4

164.0
13.6

187.8
19.2

209.4
19.4

■247.4
2,6.6

311.2
29.6

597.4
50.2 ■232.4 

21 .3 90.4 
16.6 57.2

5.6
5 Total

Free 131 .2 13.2
149.6 
15 .8 166.421.6

199.2
19.8 264.0

27.2
303.430.8 604.4

59.4
200.6 
24 #0

S2.417.6 41 .8

6 Total
Free 1 2 9 .9

13.0
152.6
14.2

161.6
13.8

179.8
16.6

227.6
20.0

301 .4 
31.2

614.8
66.4

217.8 
21 .O

104.6 
14.8 44.4

2.2
Aver;

ftotalFree 135.9313.10
160.10
16.76

177.76
19.36 193.60

19.53
248.06
■24.23

303.93 
31.89

613.33
59*33

213.56 
21 .03 97.56

17.16
42.76
3.63



Ghloraaphsnicol 20 sue par kg body weight Intgaam Kaulai?
Srlne concentration of ehlorasrehenicol in calves 

^ mjujii (values expressed in aseg/al)
Calf TSm post adaisistration (hours)

TABm  till ft

*.*%* m

Total
Sfcee

___________
~W5f6

13.4

’ . 2 im. .
204.8™
18.6

ii*
18

3
*9 8

584.2
56.2

OT..WH
563.0
54.2

16wasse jwispsssa m me
462.4
41.8

361.6 160.4 110.2 
36.0 17.2 11.2

48
62.8

9.9
• a ■ Total ■ 

Ires
145.0
17.0

221.2 
24.8 410.4

35.0
482.6
40.0

540.2
53.2

432.0
39.0

' 374*6 
32.2 153.8

H.a
118.2
10.0 72.4

7.6
9 Total

free
162.6
14.0/

200.8
18.8

390.6
36.0 520.4

58.4
584.8
54.8 414.4

48.4
382.0
39.0

172.0
16.6

100.0
11 .6

70.8
6 .8

10 •Total’ ■ Epee 135.6- ' 
14.6

210.6
22.0

393.6
38.8

560.0 
. 55.8 594.4

54.6
428.0

46.6
394.6
37.8

174.0
16.8

120.0
12.4

69.4
7.2

1 Total
Sfcee

154.8
16.4

248.0
22.2

413.6
3 8.8

576.6
52.8

568.6
59.2

433.2
41.0

380.437.6
167.8
17.6

98.2
9.6 62.4

6.2
2 TotalEree 152.6

16.2
212.6 
21 .0

400.8
36.4

529.0
56.2

559.6
54.6

424.4 
44 .4

352.4
32.8

153.8
15.8

110.6
11.6

59.6 ■ 
5.8

Average
feotal
ftree

152.70
15.23

216.33
21 .25

402.76
36.90

542.13
53.23

569.50
55.10

■432.60
43.53

374.46
35.90

165.30
10.46 102U56

11.13
66.23
7.18



TABLS XI b  '

Chloramphenicol 30 or ser kg bogy u&laht lntramuso alar 
Urine concentration of chloraEDhenieoX in calve s

(value e expressed in mcg/ml)

Calf Time post administration (hours)
m  ■ 'a w a w w w a a w a a i a a ’w w > a w » a a wi i » w m « i » a < i w w > 4 » a i n » w i  — e —w w w n>o»> pee n aUa ——Ifo.
“

■LlMlflmBMM
mernmgmmm mrmmmmmm

t
WWi——14
2 4 ___8 12 16

«•«*«»*• **«*»«»**• 
__2 4 _ 32 40 48

Total
Free

‘’*18576” 
' 18.4•

201.2 480.6 
22.6 47.2 “ Ills ~

63.4 83.4
628*463.6 "sosl™

51.6 T55T5 21 .4
125.6 62.4 
12.6 6.8

4 Total
free. 173.4

16.4.
232.8
24.2 503.449.8 641.6

64.8 S08.489.6
721.8
71.2

524.6
53.4

148.8
17.0

89.6
3.9

48.2
4.2

5 Totalfree 164.414.8 228.4 ■ 23.6 516.4
50.4

608.6
73.4

893.4
87.2

745.0
73.0

521.4 
96.8

121.6
14.6

96.0
14.4

70.6
6.0

6 Total
free 191.8 17.8

192.6 
21 .2

499.8
47.6 624.467.6

076.2
86.2 783.481.3

490.4
49.4

138.2
14.6

121.4 
12.6 84.44.2

? Total
Ereo

172.6
14.8

221 .4 
20.2

514.6
54.3

617.2
57.8 901 .494.6

629.6
64.6

506.2 
51.8

196.0 
17.4

93.2
8.0 91.0 

7.6
8 Totalfreo

177.8
16.0

227.0
18.4 492.4

44 .6
632.0
61.4

827.881.6 649.062.8 546.4
57.6

168.6
19.4

101.8 
11.6

68.2
6.0

Average
Total
Sree 178.43

16.36
217.26
21.70 502.0349.06

625.00
65.73 876.83

87.13
632.8369.50 517.56

53.43
160.4617.60 105.4311.38

70.8C
5.SC
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ABSTRACT Of "STUDIES ON TBS RATS OF DISAPPEARANCE OF
CHLORAMPBEfilCQb .FROM SHE BLOOD OF GOATS AKD OAhVBS" *

Studies were oonducted in goats and calves on 
the blood level of chloramphenicol at three dose levels 
of 10 mg, 20 mg and 30 aig per kg body weight intramuscu
larly. The data obtained revealed that*

Single dose of 10 mg per kg body weight, failed 
to produce minimum therapeutic concentration (5 meg/ml) of 
the drug in blood of both goats and calves. At 20 mg per 
kg body weight, the minimum therapeutic concentration 
persisted between second and seventh hour in goats, and 
second and seventeenth hour in calves. At 30 mg per kg 
body weight, the minimum therapeutic concentration main
tained between see end and eleventh hour in goats and 
second and nineteenth hour in calves.

Peak concentrations of the drug were obtained 
both in goats and calves between second and third hour 
after the administration of chloramphenicol.

The drug concentration was higher in urine 
than in blood and minimum therapeutic concentration was 
found to persist for 24 hours in all the three doses.



In a limited attempt made to study the toxicity 
of chloramphenicol in calves, 100 mg per kg body weight, 
administered daily, intravenously for 30 days, did not 
produce acute toxicity*

. Transient "shock like" symptoms were noticed 
soon after injection and persisted for 10 to 15 minutes*

Ho alterations in blood constituents could be 
detected for the 30 days duration.


