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INTRODUCTION

The advances in Chemotherapy have besn along
three main lines, namely, Replacement therapy with hor-
mones, Replacement therapy with vitau;ns and Chemothe~
rapy. .Hone of these threc lines of advance in curative
therapy is new; all threé have their roots in the past.
The replacement therapy with hormones was clearly demon~
strated by Berthold in 1849. Curative or replacement
therapy, with what we now call a vitamin, is even older
than with hormone. James Iind's historic trial of the
value of orgnges and lemons in controlling Scurvy eccured
in 1747. The third line of advance in curative therapy,
and the onme with which we are more concerned is Chemo-

therapy.

Cinehéna bark and ipecac, dieéovered accidently
for the treatnent of malaria and dysentry by Jesuits, can
be considered as the first few chemotherapeutic agents of
plant origin to be ueed in medicine (Marshall, 1964).
Paul £hrlich the undisputed “"¥Father 6: chemotherapy! pos=-
tulated that 1%t should be poaaiﬁle to suceessfully treat
disceasss by sopecific drugs, and defined chemotherapy as
the treatment of a systenic parasitic disease with a ¢he=-
mical of known constitution.



Ehrlich with his expert organic chenist
Bertheim prepared and tested a large humber of é::'gani.o
arsenic compounds and discovered "Salvarean® (a term
meaning saviour of man kind) in 1910. This chemical,
the firet man made drug to be effective in a human para-
dtic éiaeaee, was found highly effective not only for
Trypanosome infection but also in rabbit syphilim.
Ehrlich's discovery made a new epoch in the h;stc»fy of
‘Therapeutics. He concentrated hia- attention towaxds a
fundamental principle that drugs -should have minimum -
possible toxicity for the animél host and the maximum
parasiticidal action and thus laid down a very scund

basis for further wrk in Chemotherapeutic research.

Purther, great strides were made to divcowr
cherical agents effective against protozoa and wirms;
however no real progress was made against bacterial
infection until many years when sulphonamides werée intro-
duced into mediclne. Sulphonamide was first synthesised
by Gelmo in 1506 in Technische Hochschule of Vieuna, in
the course of investigmtion of ego dyes and hie historic
paper was publiched in 1908, Prior to 1935 systemic bacte~
rial infections could not be effectively treated with druge.
There were many antiaép’tics and disinfectants that could
eradicate infections when applied topicaelly, ‘but their



systemic use was pracluded' by their unfavouratle thera-
peutic index. In 1935, Cerhard Domagk a research divector
of the I1.G. ?arbeninduétrio of Germany discovered Prontosil,
the first member of sulphonamide grc;up of drugs and hs also
observed that mice infected with streptccocel could be
protected by this drug. '

Fuither advances in bacterial chemothexrapy were .
made in the past two decades, with the intreduction of
antibiotics. The application of antiblotic therapy, with-
out recognition of 1t &g such, and the concept to use sub=-
stances deriwed from one iiving orgénisﬁ to kill another
(Antiviosis) are cansideraﬁly older. 2500 yesrs ago, the
Chinege were aware éf the therapeutic piopertiea of moldy
curd of coyabean applied to carbuncles, boiles and similar
infections and used thie material as a standard treatment
in such disgorders. The fact hag been known for nany years
that some bacteria and xmolds interfere the growth of other
micro-organisms and as Long @go as '18?7 Pasteur snd
Joubert, in deseribing experiments on the growth of anthrax
bacilli, suggested that this antsgonism might be of value
f;cr’ therapeutic purposes. |

A completely different field of eheinotherapj
was opened up when the first effective antibiotic penici-
11in was reported by Flemédg in 1929. Fleming found that



a mold which had accldently conteminated a culture of
staphylococoi prevented the growth of bacteria in the
reglons where mold was growing and he isclated the mold
and named the active principle, Peniciliin. Since Peni-
ciliin wes effectivc againsgt bacteria which are gram posi=-
tive and not in'general agéinsw gram nqgétive organimms,

it was natural for inwstigators to attempt to findout the
counter part of Penicillin uhich’wuuld sct on gram negative

organisns,

he next important develospment was the #so calied
broad spectrum entiblotics, those_effective egainst both
gran ncgative and gram posiiive bacteria. Chloramphenicol
was the first of these droed spsctrum antibloiics to be
discovered, Other broad spectrum antibiotice in clinleal
use are the three tetraeyeliﬁe sipters~--Tetracycline,
Chlortetracyeline and Oxytetracycline. The development of
chlorarphenicol opens @ new field of antibiotic therapy |
and represcnts an epochél achievenent in the field of medi-
cine. Because of its rapid asction on both gram negative
and grem positive bactsria, rickettsiae and certain of
laxger viruses, it hap a wide range of uscfulness for the
veterinarian, Chloramphenicol vas isolated inﬂeyendeﬁtly
by Ehriich gt a1.(1947) from é streptamycete (S.venesudlae)
an organiem isolated by Durkholder in 1947 from oil in



Venezuels and by Carier et 8l.(1948) from a eimilar
orzanism found in a sample of soil from a compost heap

in Illincis, Filtrates of liguid cultures of the orga-
nisms were found to poeéeas marked effectiventss against
geveral gram negative bacteria ard also to exhibit anti-
rickettsisl and antiviral activity (Bhrlich et al., 1948).
A 6ryatalline antidbiotic substance waa isolated (Barts,
1948) and named Chloromycetin because it contained chlo-
rine and was obtained from an ac-tmomycatq. Chloramphe«
nicol is the firét antibiotic to be produced synthetically
and the chemical structure was d’et,ermiﬁeﬁ and confirmed
(Controulis et al., 1949). It iz an avomatic compound D=
(-)othreo—z-dichloreaeetamido-1-p-nitropheny1-1-a-propasc
nediol. The propanediol molety of the molecule is critical
for activity gince alterationé of thig compound results

in loss of activity. Four isomers of chloreamphenicol have
been synthesised, but meither its isomers nor the many
structurally related compounds which have been synthesized
have groater activity than natural De(<e)=-threcisomer of
chloramphenicol (Maxwell and Rickel, 1954).

Chlorarphenicol consists of yellowish whitle
crystals with an intensely bittor taste. It is only
slightly soluble in water (1 3460}. The biologically
aefive form in Levorotatory. The antibiotic is extremely
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stable, unaffected over the pH range from 2,0 ta 9.0
gncl resiste boliling in water, Aguous 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 oraily,
intramuscularly, intravenously, intraperitoneally, subcu-
téneously and applied locally. Oral and intramuscular
route is commonly uéed. In soirll anima_ls like dngs and
ncn~rumiﬁat1ng calves the drug is betier absorbed and
peak lovels are achieved rapidly (%tson,‘ 1972).
Zheodorides ¢t 81.(1968) indicate that chloramphenicol
was rapidly degraded by ruminal contents, vhich precludes
effeotive oral therapy. Simple auﬂpenéiona of finely
ground chlarampheniqol are avallable which are suitable
only for intramiscular iﬁgeet’ion. Various salts of
chloramphenicol are used in medicine as chloramphenicol
palmitate, chloramphenico} succinate etec. which we
freely ssluble and undergo hydrolysis in tigsues with tie
liberation of ehloram;shenieol. The intravenous route hage
the aévantage of producing immediate high blood concentra=-
tion, but hae the disadvantage of havmg' & shorter duration
of action. The intraperitoneal route is used in‘ mmimals
like swine in which infravenous route 16 difficult,



Chloramphenicol possesses a falrly wide
spectrum of ontimicrobial activity. It ie primarily
bacteriostatic, althoush 1t may be bactericidal to certain
species under 4aeme confiitions, Inspite of intensive study
by numerous workexrs, the mechanism of action of ehloramphe-
nicol remaina sbscure., The most significant findings have
been that chloramphenicol inhibits protein synthe a:l.s‘ in
" pacteria and in cell frec systems. It acts primarily on
$0s ribosomes and eppcificaelly prevents bihding‘af m=-ANA
to rivosomes in micro-organicms. The activity of peptidal
tranafersce, which directly forms 2 peptide bond is supe-
pressed (Carter and HeCarty, 1966).

Gh;aramﬁhenlcal is a brosd gpectrum antibiotie
and is widely used in veterinary prad'sicé. Glinical trials
of Eastman et _a_l_.(?%zj have demonstrated the effectivensss
of chiorsmphenicol against several disease conditions in
both large end small domestic animals. Barnes (1955) recom~
mended chiqramphenicol as a drug of cholce against
Pasturellosie (shipping fever) in cattle. It has been
found to have specific the:éapeutu value in Pasfurellosis
(chipping fever), Fusiformis infections (celf diphtheria),

. Salmomella infections (calf scours), Rickettelsl infectione
(infeetious bovine keratitis), Contageous caprine Pleuro~
pneumonia.; Infections fa&line panleukopenia and in the



secondary infections of Canine distemper (Schirmer st al.,
1951; Pugh, 1856 and Manjreker, 1955).

Continued tr,eétmnf with chloramphenicol may
produce to_xieity in animals,  Toxlcity produced may be
acute or chronic. Acute toxizity occurs from intravenous
injee‘tion of large doses with gymptoms of acute respiratory
depressiun, fall of blood pressure and anoxia. Chronlc
toxicity may occur by erythropoietic depression of the
bone marrow and characterised by haematological digorders.

Ghlorampheniéol 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, 11wer, lunz, heart, spleen, muscie and brain.
Free diffusion occurs i.nizn gerous effusions, spinal fliuld
_and foetal circulation (Glazko et al., 1949 a).

Before excretion, maét ol ehloramphemcol in
the body 1o inactivated either by cmjug&timn‘ with glucu~
ronic neid or by reduction to &nactive aryl amines, and
the main site of these process is the 1iver. The inaeﬂ*
vation of chloramphenicol by conjugation with glucuronie
acid occurs bty glucuronyl transferase and reduction to
inactive aryl amines by reductase.



Excretion of chlovamphenicol is mainly renal;
90 per ce,nf of the dose can be 'deteetaid in the urine but
only about 10 per cent of this amount iz unaliered antibio-
tic {Glazko et al., 1949 2), Chloramphenicol itself is
excrated by the glomeruli, but excretlon of ito inactive
derivatiohs is by active tubular ceeretions About 3 per
cent of the pdministered dose ls sxereted in the bile but
only about 1 per cent eppears in the faeces end that mostly
in -inactive form. Chioramphenicel i also found in the
ﬁerebro#@inai fluid, bile, nilk and sem&é (Glagko et al.,
1949 &, 19590}, |

Ths-diacaverﬁ of wethode for the sslimation of
chloramphenicol in the body flulds wig on lmportant lang-
- mark in the davalapgent of studles on chloromphenicol, It
is now a resgular practice in chamothsrgpaﬁtie‘rc&eareh
that ae soon &g a hew cowpound iz dliscovered atepa are
immeaiately‘taken 0 elaborate methods for ite estimation
ir biological fluide. The btasic procedure for the colori-
metric determination of aromatic nitro compounds Ls described
by Glazko et al. (1949 b). The analyticel methote deccribed
in thie paper involve reduction of the sromatic nitro group
and dlazotizgation of resulting amine, and coupling with
the Bratton-merchell reagent (Bratton and lMarshall, 1939).

Various modificotions of colorimetric procedures have been
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mentioned (levine end Pischbach, 1951 and Shah et al.,
1968), The chemical method is not specific for metive
antiblotic, Reliable estimatens of active ehloramphmi-n
col are best made by microbiological assay {Josiyn and
Galbraith, 1950 and Mercer et g}_... 1971)« The mlcrobioe
logical method is direct bizt- not convenient. The colori-
metric method can be made moré specifie tor‘ the acfivc |

antibliotic by using the solvent extraction procedure, -

Frecent study

Inspite at\ dynanic developments on scientific
aspecte of livestock rearing, the gqats and éalws etill
remain a neglected growp among the farm animals. The
goats and ealves in Kerala are not vroperly housed and
most of them are kept in the thatched extension of the
human dweliings. Due {0 lack of enough ventilation and
-.high hunidity, réspiratary disceases ayre very coumon in
goats and _ealvés. The humid climate of weat coast halps
only to aggravate this state of affair. Compared to other
domestic animale goats and calves are highly sueceptible
to most of the infectious diseas#s. Chloramphenicol being
broad a:;)ectrum antiblotic and specific for cortain dlgeasee
in calves, like infectious diarrhoea (Wnite scouxr),
Haemorrhagie sppticemia (chipping fever), Calf diphtheria

etc, and aleo in goats for Mastitias, infectious diarrhoea
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ete., the veterinarians have a very important role to
play with chloramphenicol in the treatment of bscterial,
ricketisial and certain viral diseases of goate and

calves,

From the literature avallable it can be seen
;that not much Qork has been done in recpect of the chloram-
phenicol blood leial,léxcretion and toxicity in goate and
calves, The pregent invast{gation,uas faken up with the
intention to study in detall some aspects of chlorampheni-
col concentration occuring in.blood,'plasma and urine of
goats anﬁvcaiées after the experimental intramuscular admi-
nistration of cblopamphenicﬁl. An‘attempt,was élao made

to assess the toxiclty of chloramphenicol in ealves. In~

. iarmgtion.nn the above aspects of chloranmphenicol therapy
in goats and calves is not avéilablé in the literature
eventhough extensive studlies have beén nade in other spe-
cies of domestle animals. An investigatlion to evaluvate

the persistance of the drug in blood and urinc will be
helpful for a judicious and rational use of the drug in

elinical practice,

The chloramphenicol camménly availeble in the
market and the one which is widely used in veterinary
‘practice is selected for the study. #he preparation chosen
for this study is Vetycetine T.C.F.



REVIEW OF LITERATUN®




REVIEW OF LITERAZURE

The level of chloramphenicoli in blood is one
of the important factors influencing the antibaateriél
activity of the drug in most of the infections. Eads
et al. (1952) recommended a working dosage schedule for
aduninistration ef éhloramphenicol and it was obssrved
thet concentrations of the antiblotic in blood was dose
related. Studies of Smith et al. (1948) established that
gurvival rate of infected mice was éirgctly proportional
to blood cancentration of the drug end duration of treate
ment. Davies gt al. 61972) denonstrated considerable
gpeclean variations‘in the persistence ochhloramphenicol
in animal body. Hence periodic determination of the
plesma level of the drug is highly essential foxr the
succeasful theréyy. In £ield condition, it 18 not econo-
nical and,féasible-fb ascertain plasma level of the drug
and it is therefore highly‘desirable to have & pracise
idea of the dosage eéhadule'required to maintain adeguate
blood level of chloramphenicol in various specles of
anivsls. Schirmer ot al, (1951), Eastmen et al. (1952)
and Eads gt al. (1952) opened a new field of antibiotic
therapy in ieterinany:madicine with the introduction of
chloramphenicol in animale; Barns'(1955) alsy reported

.exeailent ciinical resulte when chloramphenicol was used
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intramuscularly in the treatment of two hundred Hereford
calves suffering from shipping fever.

Blood and plasma concentggxtianmf chloramphenicol

S AT

Bads et al. (1952) suggested that 5 tu 10 meg
per ml éi‘ blood as the effective therapeutic level of
chloramphenicol in most infections. Melean st al. (1949)
have reported that whi,le' most chloramphenicol sensitive
bacteria arve pusceptible to concentrations of 10 meg per
ml, the majority are suseoptible to concentrations as low

ap 2.5 meg por nl.

Smith et al. (1248) found that the binding of
chlorarphenicol is relatively little ‘affected by .varia-
tions in dpug concentrations, but it 'Var:lcé with amount
of protein present and it was estimated that 60 per cent
tinding with albumin occurs in bl_.ood.,' 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 .levei (Glazko et ale, 1949 a).

Bads et z2l. (1952) observed the blood serun
levels of chloramphenicol in dogs :f.‘ollowing. the administra-
tion by mouth, at rates of 50, 100, 150 and 400 mg per kg
of body welght in divided doses, Thé levels were rouwghly
propbrtional to domage and thernpehtic."bl'oc‘d levgla of '
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5 ta 10 mcg per ml were meintained over most of the
periocd betieen doses by administration of 150 mg per kg
body weight over a 24 hour period, divided into three or
four doses. They have also noted no adverse reactions in
any of the experimental animals including those receiving
400 mg per kg body'weight.

Borgman (1957) reported that a variety of in-
feetious diceases in doge and cats responded satisfacto-
rily to intramusecular echloramhenicol administration and
had the advantages of ascuring a blood level in animalo in
cases when oral aﬁmiﬁietratien,was dnfeaeibleq It also
requiréd less freguent adminiatraxion due to the repésitaqy
nature of the intramuscular forme English and withy (1959)
determined the serum, urine and tissus levels of chlqram~
phenicol may diffuse from blood into the tissues, whence
it is released back into blood stream in low, undetectable
amounts. Hrook and Paris (1956) administered chlorampheni~
col to horses by various routes and found that intramuscue
lar injeetions in normal saline at dogege rates 4.5 and
f6.5 mg per Kg bod& welght haVeAno gerum levels.

A study of the plasma and tissue coneentration
of chloramphenieci in the pig by English and Seawright |
{1961) indicated that pince certain tissue concentrations
are higher than plasma levels, i1t is more difficult to
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asseas tho relative merits of oral and intramusculsr

dosage whick produce lower plasma levels.

Glagko et al. (1968) compared the absarption
charaeteristics of four different chloramphenicol pre-
paratians in normal adult volunteers by means of blood
levol meacurcments and urinzry excretion. They found
that the absorption eharacteristieﬂ are varied for dif-
ferent chloramphenicol preparations containing fdentical
axounts of’drugs;

Theodorides et al. (19683 observed that when
chlovamphenicol adminfistered intraruminally at the dose
level of 50 mg per kg of body weight to adult sheep, pro-
duced- no detectatle cerum levels, where as in two week
0ld lamba a peak level of 15 mog per nl of serum was
obtained within.z hours. then sdmindstered intra-aboma-
sally to adult sheep, it produced high bdlood levels 1 hour
after adminisiration. 7They alszo conciuded that clioram-
phenicol was rapiély degraded by ruminél contente which

preciudes oral therapy.

In a'sﬁu&y condueted on serum levels of chilorate
phenicol in children, Rhesus uonkeys and cats after adni-
nigtration of chloramphenicol paimitate suspension it ig
observed that abaorpticn ié speeies gpecific (Bwnerjée
et al., 1971).
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Oh-Iashi (1968) determinei blood concentration
in horses after intramuscular or oral adxninietmtion;
He found that intrsnuscular adminietration of chloram-
phenicol féiled to elevate the dlood level over 5 meg
per ml and Hyaluronidase was not- effective to increase
the level, Hercer et al. (1971) conducted multiple dose
studies on the administration of ehloramphenicol to dogs
{0 compare the concenirations in blood obtained froum sceve=
 pal pharmaceutical dosaoge forms of different manufacturers
by several routes of edministration and indicated that
présently reconnended ﬁnsageé may not be adeguate. :Studies
on the pharmacokinetices of ’chléramphenical in domestic
anirals by Davie et al. (1972) indiecated that chloramphe~
nicol wes yrapidly absorbed after the intramusculayr injeet-
ion of chloramphenicol sedium succinete, but the dosé
(22 ma/kg) was 1nau:£fic1ént to maintain therapeutic blood
concentrations of drug. ‘Et'h'ey have al so noted that chioram-
phenicol was not deteéted in plasma of goats rectaiviﬁg the
drug by the oral route. Paull and English (1971) compared
the blood levels of chloromphenieol after the paventoral
adniniotpation in the dog and found that the duration of
blood levels was not prolonged even after 1ntramuscaiar

injection of chloramphenicol sodium suecinate.

iakshamana et al.(1973) studied absorpiien
kinetics of four different brands of chloramphenicol in
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rabbits using both colorimetric and turbidimetrie method.
The colorimetric method revealed that all four brands are
almost equally absorbed dbut ﬁurbidime}:rié method_' showed
slight lower and variable rcesults. They also suggested
that both colorimetric and microbiologicael methods chould
te employed for assay of chloremphenicol till such time
that a gpecific echemical method is avalindble. A pharmaco-
logic study conducted by Sisodia gt al. (1973 a) in caitle
reported that in calves intramusculsr administratlion of
chloramphenicol at 10 mg per kg body weight failed to pro=
duce therapeutic coneentration in biocd, but dosem of 20 .
and 30.mg per kg produced and maiﬁtaiﬁed therapeutic con-
centration between 2nd and Sth hour and between 2nd and
12th hour., They alsc observed thet when given orally
ehloramphenical was poorly absorbéd from the gastyrointe-
stinal tract. Sisodia et zl. (1973 b) noticed that an
intravenous dose of chloramphenicol (30 mg/kg) in male
white tail deer (0.cervine) produced therapeutic levele

in blood for five hours én& biolozical half life of chiow-
racphonicol in deer was calculated to be 90 minutes. In
cows the therapeuti'c levels of chloramphenicol were maln-
tained in blood for 4 0 5 hours following iniravenous

- doee of 11 mg per kg Haweier, the same dose whein given
intramuseul arly produced blood levels which are likely

%o be therapeutically ineffective (Sisodia et al., 1973 c¢).
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It was also reported that chloremphenicol is recirculated

via enterchepatic cycle in cattie.

wateon (1974) observed that there were warked
variations within and between dogs in the drug levels pro-

duced by the oral adminigtretion of chloramphenicol,

Cxeretion of ehloramphenicol

The biochemical studies of Giazko gt al.
{1949 a) on chloramphenicol feund that in man, major route
of excretion is by way of the kidneys and in lower animals
lessex émounts gre excreted in urine. The bulk of the
excretéd drug is in the forw of an snactive nitroeompbuud,
and less tban 10 per cent of the administered dose io
excreted, unchanged., ' They have also observed thut chlo-
ramphenicol ig iargély excreted Ly glomerulay filtratien,
while the inactive metabolic products appear to be excre~

téd mainly by tibular seeretlon.

Glazko et sl. (1950) found that following the
adminigtration of chloramphemiéél the principal nitgo;
compounds in the urine of rat, dog snd man are (i) un=-
changeé chloramphenicol (;1) a.hydrolyeia product of chlow-
ramphenicol and‘(iii) a eanjug&te,cf-chioramphenieol wlth
glucuronie acid; It'is intérésting;that.in'rat thel
pattern of elimination s different from thet in humans
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(Glazko et al., 1949 a , 1950). In rat bulk of antibio=
tic is excreted as glucuronide into the intestine with

,bile wme:e the bacteria hydrolyee the glucuronide erter
regenerating the active aﬁtibiotie. Thue ia rat active

antibiotlic eppears in the faeces.

Ley et al. (1948) recorded the sbeervations on
three yolunteers who were treated with chlorarphenicol
orally anmd found that the antibiotiec is absorbed from the
gastrointegtinal tract and excreted rapidly. It was also
suzgested that in order to maintain appreciable levels in
blood, fregquent administration of the drug is required.
Engiish and Wiy (1959) observed that after intramuscular
injection of ¢hloramphenicol in horses (20 and 30 mg/kg)
urine concentrotions were higher and pef&isted 24 to 30

hours.

Funin et al. (1959) discovered that microbially .
active chloramphenicel disappearc from the blood of |
patiente with anuria at sbout the same rate as in subjects
with normally funetioning kidneys. Hetabolic products
{(zlucuronide and erlamine derivatives) ére retained in
the circulating blood. They concluied fhat for this antie
biotic the loos of antibacterial effect wes not related 4o
urinary exeretion. Lindberg et al. (1966) eastaivliched that

the exeretion of hLiologieally active ch1oramphenie6l in



urine diminishes linearly with decreasing renal funciion.
They have also found that in elderly patlents with decrea~
ced renal filtration there is the risk for development of

drug reslstant microorganisms and exalted toxiclity.

| Shrotriya and Sharaa {1970) obeerved unumetabo-
liced chloramphenicol excreted in urine of five hunan

subjects.

Sisedia et al. (1973 a) detected highest concen-
tration of chloramphenicol in urine of calvers at 2 howrs
efter intravenous injection of 20 mg per kg and the na;t
nighest in bile. Chloramphenicol readily passes through
blood-b:ain barrier, placental bafriér. integtinal barrier,
milk barrier and gerous memhﬁancem (Brander and Pugh, 1971).
When.ghloramphenicol was gi%gn‘11,mg ﬁgﬁ kg both intrave~
nously and intramuscularly the'ehluramphﬂnicol-levuls were
lower in milk. However, an-intraténous_dose of chloranphe~-
nieol (22 mg/&g))provided therapeutic ievels-ih.milk bet~
ween two to eight hours after mediaétign‘(éisodig g&,égf.

1973 ¢)a

Toxicity of chloramphenicol
Extensive seientific literature is avnil@ble
sbout the toxicological studies On'chloramphenicolg» in

~ contrast to the observations in man, there have been very
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few publiéheﬁ reporte on the toxic reactions arieing frow
the use of chlorawphenicol in doxegtic animals.

smith et al. (1948) and Gruhzit et al. (1949)
reported that the LDSé for chloramphenicol in mice is
245 mg per kg ihtraveneuély, 1320-mg per kg intraperito~-
heallyAénd 2640(mg per kg orally. In rats, iLB50 of chloram=
'phenicoi wap reported to bhe 171 to 278 mg per kg intrave-
' nausly while in rabbits as 117 wz per kg intravenously.
In dogs LDSD wae found to be 150 mg per kg when given
intravenously and 300 mg per kg orally.

Jelkowlte gt als (1968) observed that chioram-

phenicol in‘a ccmcentraticn of 10 meg per ml causes complete
inhibition of pr@ﬁe;n gynthesis in sensitive bacteria,
- while eoncentratiana'exceeding 100 zeg per mi are needed
to exert a simiiar effect in marmalian ceils. ZThey also
concluded that the response of thefprotein synthesiging
machinery of manmelian cells to chlorawphenicol ig dife
ferent from that of bacterié,

Gruhzit et al. (1949) reported that acute toxle
city of chloramphenicol from large doses usually occurs
within a few hours with gymptoms of acute respiratory
depression, £all of blood pressure and anoxim. The pathoe
logic pymptomp rosemble a éghoek 1ike" eflect of the anti-

biotic,
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fmiley et al. (1952), Rheingold 'g:g'_a_;,. {1952),
Wilson et gl. (1952), Claudon and Holdrook (1952) deseri-
bed cases of fatal aplastic anaemia in patiente that fol-
' log:ed ’pralonged internittant therapy with chioramphenicol.
They sn@;_gefsted periodic heematological examination uwhile
treatzent with chloramphenicol. Volini et gai. (1950) obe
served that in man receiving chloramphenicol in therapeu-
tic doses, a gevere, reversible granuloﬁenia appeared in
the blood end granulocytie hypopiasia with doth erythroid
and granulocytic maturation arrest in bone marrow. Dest
(1967) reported chioramphenicol associated blobd dyscrasia
and éuggeatesd that occasional aonitoring of blood counte
may be worthwhile in deciding when the drug ahouldv ve and
shculd not ve used. Various studies comducted by Reutner
and Bads (1952) on a total of 16 d'ogs revealed that chlo=
ramphenicol when» glven either orally or .intrayeﬁcu‘zsly in
doses of 50 to 200 mg per kg twidé daily fo.f one month or

longer ware without evidence of any blood dysecrasif,

Barnes (1955) observed no signs of irrigation,
discomfort or toxicity in any of 200 calves receiving
intramusewlar injections of chloremphenicol in doses of

1 to 2 g per day for 2 to & days.

ieitman (’1964)-5&3@@%&6 that physicians hove
given very lorpe doses or treated thousends of patients

without encounteriny haematological abnormalities.
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Penny et al. (1967) observed changes in perdi-
pheral blood and bone marvow of four cats given chloram-
phenicol for 21 daye in a doily dorne of 50 mg per kg body
welight by 1ntrémuscular route, BHone marrow examination
reveisled vocuolation of many of the early members of both
thé myeloid and erythraiﬁ'aerieg of cells in ehleramphc-
nicol treaﬁed cats and in peripheral blaod, a mariked down-
ward trend in the total white cell count and percentage of
erythroblasts.

faidi et al. (1961) administered chloraiiphenicol
to twenby two patients with infecﬁions, to six angemie
patienta and to seven normel individuals and found ‘that
ten of the patients with infections, all of the anaenie
subjects, bui none of the normal individuals developed
numerous vacucleg in the prﬁnitive bone marraw.g;ythra~
blaste. Normal merrow and blood values became reratabli~

shed when chioramphenicol was discontinued,

Studies of Yunieg et al. (1970) suggested that
the reversible dose related depressant effect of chloram-
phenicol on haemopolses is one result of this inkibition
of mitochondrial protein synthesis. Beard et al. (1969)

- explained the inhibitory effoet of chloramphenicol on
protein ayntﬁesis by an interferance with the function of
mRNA. Chloramphenicol acts only during the eailiest gta-

ges of mRNA - ribosomal interactions and uniike bacteria,
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once the polyribosomal complex is formed, mammalian cells
are no longer accessible to inhibition by chloramphenicol.

Rubin et al. (1960) and suhrland and Weleberger
(1962) found #haﬁ a niéa in placsma iron eontent and &n
inerease in saturatien of the iron binding globuliin ecan
gerve as a& reliable and sansitive-indox'of early erythro=-
poietie toxleitys It iz also sugrested that rcutine serial
deterninations of plasnma iion content be performed in con=-
Junetion with the adminlstratioﬁ-of drugs with potential
hasmatologle toxicity in an atisempt to avoid eerious injury
to the marrow. They also found that the nitrobenzene
molety of ehlorampheniéol may be of impor%anet in haewnato=
logic toxicity. Chloramphenicol is a‘phenylalanime analo=
gue, ond impered intestimal traneport of phenylalanine is
nast likely explanation,for chloraﬁphenicol tokieity
(weksler et 2l., 1968).

eﬁlorambheuicol has been shown to retard the
6iétransfomatian of tolubutanide, diphenylhydantoin and
dicoumarel in'm&n_(Christﬁnaep and Skévet:&.'iQGB}. pixon
and Fouts (1962) reported that'chlanampheni¢@i decﬁeaaa
the rate of metabolic traneformation of hexobarbitone,
acetanilide, codeine and amincyyrehe 1n_ﬁice., They have
also suggested that thio én&ibiatic should be given with



a great desl of caution to patients who are treated with
other medicamenta and its nae zhould be restricted as much

&8 posoible.

Caulfield and Burke (1971) noticed that intra-
venous administration of chloramphenicol caused a distinct
aiminution in the amount of granulation tiscue end rate of

wound closure. .

isvine et al, (1970) reported the appeayance of
chloramphenicol associated encephalopathy after oral but
not after parenteral medication. They also notié&d tet
such Gisfunciion may depend on inhibition of synihesis of
hepatic engymes involved in biochemical procees necesaaxy
for normal brain function or an alteéaﬁive posselbiility is

a direct effect on brain celle.

An inteneive stuly bes been made of the toxicity
of chloramphenicol to new born infants (Best; 1967)s It
is reported that repeated high doses of chlovauphenicol to
niew born infants have produced severe reactions that have
been called "grey syndrome®”. In new born infants the con-
jugation mechenisms of the body are deiiclent and rcnal

function may be below normal.

ILeitoan ¢ al. (1964) observed cagses of optic
neuritie followed by prolonged chloramphenicol therapy.
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MATERIALS AND MERHODS

Adulﬁ female Malsbari-paanasn cross bred goats
aged 2 to 3 years and Jersey-Sindhi cross bred celves of
age rangzing from 8 months to 1 year were selected for the
study. The investigation consisted of two separate serieg
of experiments.. In the firet geries the whole blood,
nlasma and urine levels of chloramphenieol'were gtudied

after intramuscular administration.

In the second series the toxic effeets of chlo-
ramphenicol, imtravenously at high dose level werec obger-
ved., The effects of drug on some of the haematological
constituents were noted. Pootmortem examination was also
conducted at ¢the end of the trial o note the histopatie-

logical changes of the internal organs,

Experiment 1

Ten apparently healthy adult goats of Malabari-
g@anan cross and ten Jersey-sindhi cross calves maintained
at the Idvesmtack Farm, Mannuthy were selected for the

study.

The body weight of the goats varied from 13 to

23 kg with an average of 18 kg and of the calves voxied
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from 50 to 95 kg with an average of 73 kg. They were under
close obeservation for a period of 10 days pfior to the ex-
perizent, Blbod, urine and faecez were eyamined for patho-
logical eonstituents. Bxecept during the course of pxperie=
ment, the onimale were allowed to be grased and fed with |
the flock in the farm. During the experimental period the
animals were kept in scparate but adjacent houses. 4ll the
experimental animals werc 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 ocntire experimental period the animals
wére maintained on an adequate diet consisting of a concen-
trate part and a roughage part. The concentrate nixture
uced for feeding was the Livestock and Poultry feed manufec-
tured by the state owned feed factory at Malampuzha, Eernlae.
The roughage part for goats conslsted of jack leaves and
for calver siraw and grass. Drinking water was provided

ad libitum. A second or subsequent course of medicatlon
was resorted to on previously used animals only after at
least a period of 30 daye had elapzed after the first
administration. Control blood and urine samples were ¢ol-

. lected fﬁem eqch animals prior to the edministration of

chlorawphenicol.
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Technigue of administration of drug

The animals werc weighed Just before the admini-~
atration'cf the drug. . The chloramphenicol {(Vetycetine
T.C.F.) was adminictered in three different intramuscnlar
doses of 10 mg per kg, 20 mg per kg and 30 mg per kg bo&g
weight. The recommended intracuscular doge of chlorampbe—
nicol is 5 to 15 mg per pound of body weighi in sumall animale
and 2 mg per pound body weight in large animals (Jones, 1966).

.Tha intramscular injection was given into the
gluteal muscle in standing postufe. The area was clipped
and die;nfected with 70 per cent gpirvitus methylstus. 4n
eighteen guage bypodermic necedle was used for injection.

The site was well masmaged after injection.

Collection of materials for chloramphenieol estimation

Blood and urine samples were collected from each
animal simultanecusly at the time interval of one hour, two
hour, four hour, eight hour, twelve hour, sixteen hour and
subgequently at eight hour interval until the drug ﬁzs?
appeared from blaeﬁ, Urine samples were collected only upte
48 hduré. All mamples collected were refrigerated 1mmedia—
tely following collection and chloramphenicol eatimation

was made within 12 hours of collection. 3Blood samnple was |
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collected uging reagen# grade EDTA (Ethylene diamine tefra~
cetic acid) as the anticoagulant. 2 mg of this was ﬁsed to
keep 5 to‘io ml of ﬁlood without dlotting. Blood was drewn
from the Jugunlay vwiniueing a stériliagd 17 guage nssdle.

7 fd 1b'm1 of blood was drawn directly into a clean ary

test tube containing the required amount of EDTA. [he blood
was thoroughly mixed with EDTA in the tube, Urine samples
were collected simultaneously with blood. A sterile rubber
catheter was used !or this purpose and 5 ml of nrine'uai
collected into a clean dry test tube. A purtion of the

whole blood was kept sepavate for analyses.
Preparation of sample

a) Preparation of plasma

Plasme was soperated within one hour after collecte
ion., The blood was centrifuged at 3000 r.p.s. for 30 minutes
in an electric centrifuge. '

One ml of plasma wae pipetted into a 50 ml
Ehrlenmeyer flack containing 15 ml of water. Four wl of
15 per cenf‘trichloraagétic acid wae added with vigoxous
shaking, and the mixture was allowed to Gtand for 20 minutes.
Thé contents of the flask were then-filterad through Whatmoan
No.50 paper to reumove thc7proﬁeih prééipitate., Thip gives
a 1:20 dilution of plasma in 3 per cent trichloroacetic o
acid.- . |



b) Prepavation of whole blood

one ml of whole blood pipetted into the flask and
handled in the same mapner ag for plasma gives 1:20 dilution

of whole blood in 3 per cend trichloroacetic acld,

¢) rFreparation of urine

Due to high concenitration of nitrocompounds found
in urine following administration of chloramphenicol, aguoue

dilntions of 1:50 and 1:250 may be necded.

Eetination of chioramghenicol

The technique deseribed by Glagko et ai. (1949 b)
wag adopted for estimation of chloramphenicol in whale blood,

plasua and urine,

Principle

This involves reduction of the nitro group at room
temperature with titanous chioride, removal oI excesg reagent
by precipitation at pH 8 to 10, diezotization of the result-

ing arine, and coupling with the Bratton-larchall reagent.

Reagents
1. Prichloroacetic acid (7CA) : 15¢ solution in

water.



31

2. Titanous chloride: (20% molution) 45 ml is
added to 300 ml of concentrated hydrochloric acid, heated
to boilding in a hood, and cooled ito room temperature. It
iz then poured into 3600 al of previcusly boiled and c20led
water in a storage bobttle. Alr is displeced with hydrosen

from o App gencrator and the comtents are thoroushly mixsde.

%e Sodium hydroxide:
a) 1.7 ¥ ~ for use with 3% T0A filters;
b)A1.0 N - for uge in the absence of T(A.

4., Hyérochloriec acid: 0.25 N and 0.5 ¥ golutions.

5. Sodium nitrite: 0.1% aguous solution prepared
frech daily.

6. Ammonium sulfemate: 0,5% aquous solution
stored in refrigerator.

7. Bratten-tarshall coupling reagent: 0.1% aquous
golutiong of Ne(1-naphthyl) ethylenediamine dihydrochlozide,
stored in a brown bottle under refrigeration.

8. Chloramphenicol standard solution: Pure cry-
stalline chloramphenicol received from i/s. ¥Yorke Davie and
Cos was uged for thils purgosec,

a} Preparation of stock smolution: 10.0 mg nf pure
chioramphenicol was dleselved in 100 ml of distililcd water

(100 meg/wl) and stored in a refrigerator.
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b) Working etandards When TCA was uscé=wﬂth the
samples, the working standards were also prepared using TCA. |
The stock soiution (1OD'mcg/m1) wag diluted 1:5 with wﬁter
to get a conecatration of 20 wmeg per mi. O, 1, &, 3 an6v4 ml
were pzpetﬁed inty flasks, and suffieientrwater\uas added
to tring the volumes $o 16 ml. 4 21 of 15 per cént ICA was
then added to prepare final sterdards, which were cqniyalent
to 0, 20, 40, 60 and S0 meg per nl of plasma or whole blood
¢r urine, The aténdarde were diluted with the same reagents

and handled -as the unknowns.

colorimetr;c groéedure:.l
Reduection

Three wl of filtrate or sample dilutions were
pipetied into 15x125 mm test tubes and 1 @l of titanous
chloride reagent wos added, The mixtureé were shaken briefly,
and then 1 uml of godium hydroxide wam added, with additional
shaking. With filtrates ¢ mtaining TCA, the NaOH used was
about 1.7N, where no TCA had been added the NaOH used was
1.0N. The final pH wes 9 to 10 at wmich méximum preciplta~
tidn'occure. All tubes were fhen'centrifuged for a few |
minutes fo remow the precipltate. Tﬁrée ml of the supef~
natant solution was transferred by pipette to 18x%150 zm
,cuvettéa containing 2 ml of 0.5 N Hel. These samples were
resdy for disgotization and coupling.



Aryi amine determination

L parellel set of anaiysas were made'en all
samples for aryl smlnes. One ml of each filtrate or dilu-
tion was transferred by pipette to 18x150 mm cuvettes con-
taining 4 ml of 0,25 N Hel. These samples were ready for

diagotization end coupling without reduction.

Diszotization and coupling

_ . To each cuvette was added 0.5 ml of sodium nitrite
reagent. The contenie were miwed and allowed to stand Lor
9 minutes. Then 0.5 nl of ammonium sulfamate reagent was
added to decompose the excess nitrous scid., After stanﬂing
for 3 minutes with occasional shaking, 0.5 mi of the bratton-
Marshall coupling reasent was added. $he contents were
thoroughly mixed hy shaking, and 211 tubes were placed in &
waterbath at 38°C for one hour. A%t the end of this time,
the tubeo were removed, wiped dry and the absorbance wag
measured at 55% microns with “Speetronic 20¥ (Junior spectro-

photometer) against & reagent blank.

Yree ehloramphenicol

¥ree chlorampkenicol wae extracted with ethyl
acetate to separaste it from its metzbolites., One wi of the
somple was trandferred to a glass stoppered test tube ¢on-

taining ¢ mi of 0.2 M phosphate bufier at pH 6. Six ml of
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ethyl acetate was added and the inbas were placed in a_
mechanical shaker for 10 minutes. The tubes were then
centrifuged and the aquous phasge was aspirated off. Tho
organic layer was wached geveral times with pi 6 bulfer
saturated with ethyl agetate. After separation of the $wo
phases 5 ml of ethyl acetate layer wag transferred o a
besker. The golveni was evaporated to dryness 6n a steam
bath, =The residus wes dissolved in 3 ml of water, analysed
by the tltanous chloride reduction and estimated by colori-

metric method,

Celculation of results

A simpie gra@hie method was uéeﬂ for calculation.
A graph was plotited using the optical densities of different
Iimown amounté of ehloranphenicol ie., é, 20, 40, 60 and
80 mecg per ml from the stanﬂar& solution prepared. Unknown
solutlons were handled in the snme manner as for the stande-
ard and from the optical density of unknown the concentra=
tion of chloramphenicol was directly read from the standard

graph prepared.

Bxperinent 1T

fToxicity of chloremphenicol in calves

Four apparently healthy male calws {(Zattoo lios.

€56, 419, 408, 362) of 1 to 2 years of age were used. Chey
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' were mzinteined on a uniform ration as the animals in oxperi-
ment I deseribed eari;er.' The calves were kept in separate
houses. Drinking water was provided ad libitum. They were
under a c¢loae observaﬁicn %o detect any grosog abnénmaliﬁies
for a period of 10 days prior to the experiment., The body
welght, temperatﬁre, pulsi énd respiration were recorded for
~every third dey. Blood eamples were colleated avery third
day from each enimal snd the erythrocyte count, erythrocyte
sedimentatien rate, pécked ceil,volume, percentage of hmemb~
globin, total white blood cell count, differential eouné and
blood urea were determine&, The mean co?puneular volume,
meah corpuseular haemoglbbin and maan-co#puecular'haemoglc-
bin concentration weve aiso determined. ﬁrine collected
from each aninmal was examined for the presence of albumén;
bile selts, bile pigmeqts, blood and sediments. _

Afteﬁ recording the normal data, the calves wore
divided into two graups i9.. the experimental group anﬂ‘the
control group consiéting of two animals in éaeh,graupa %The
eunirals in the experimental group zeeeiveﬂ.}éﬂ mg per kg of

chloremphenicol (vetyeetine T,C.F.) intravenously for 30 days.

Adninistretion of the drug

The animals were weighed and the total quentity
of the drug %6 be given at the rate of 100 mg per kg



body weight ascertained and drawn into a record syringe. The
calf was secured on its side, The area at tho middle of the
neck on the jugular vein wag clipped closely and diginfecied
with 70 per cent spiritus methyiatus, Insectiqn Was giv&n
clowly by introducing a 17 guage hypodermie needle intu the
Jugular vein. The injections wers glven every day at 10 A.lL
for 30 days continuously. Blood and urine sample from each
calf was colleeted just before administration of the drug on
every third day. In collecting the blood, care was tagen to
see that only the winimum quantity of blood required fLor the
egtimation was taken. 24 hours after the administration of
lest dose of chlorvamphenicol one of the animals in tho experie
mentai group was sacrificed and postmortom examination was
conducted., =Since the animals in the experimental geoup did
not chow much gross toxiclty symptons, the other animal was

not sacrificed,
BlLood

Erxythrocyte count

The technijue deseribed by Sehalm (1965) waao
adopted. '
Principle

The blond diluted accourately with an isctonic fluid
having antieoagulant propertiecs, iz placed in a counting chame
ber and the number of cells im circumseribed area enunerased

under the microscope,



Reazend

Hayem's solution 0.5 g of mercuric chloride, 2.2 g
of anhydrous sodium sulfase and 1.0 g of sodium chloride were

disgolived in distilled water znd diluted to 200 ml.
Jrogedure

The blood waa dréwn upto the 2.5 mark in the red
cell pipette, excess blood wiped off from the tip of the
pipette, diluted to the 101 mark with Heyem's solution and
well mixed by shéking for % minutes. The first few drops
wore discarded to remove the cell free fliuid from the atem;
The Lovy ultraplane haemocytometer counting chamber, with
improved Neubauer ruling wag filled with the diluted blood.
The erythrocyses in four Pig squares in the four corners
and one big syuvare in the éentre (each congisting of 10
amall squaréa) 0f the one sg mm ruled area in the middle

of +the counting chawber, were counted.

Calculabion
Area of each emall gguarc » 1/400 aq nm
Depth of the counting chamber = 1/10 nmm

Yolume cf d;lutea binod in one
emall square a 1/4000 em

Joiume of diluted blood in the
80 small squares counted = 40/4000 em

Dilution = 1 in 200.
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If 'n' be the number of cells in 80/4000 cmn of
diluted blood, the red cell count in 1 cma of undiluted

blood = nx4000x200 = nx10,000,
)

Erythroeyte sedimentation rate (ESR)

The technigue of Wintrobe and lLandeberg (1935)

was followed.

Principie .

in blood samples = prevented from clotting by
‘addition of an anticomgulant - the cells settle down to the
bottom on staming. The distance the corpuscles have fallen

in an arbitrary period of time is recorded.

Frocedure

vintrobe haematocrit tubes were Tilled upto the
0 mark (at the left of the scale) with the blood and né%ed
the tiie. The tubes were placed vertically in the Wintrabe
podimentation rack and left undisturbed. The reading were

taken at the end of one houvr.

Packed cell volume (PCV)

The method of Wintrobe (1961) was followed,

Prineiple _ .
vhen a sample of blood %o which an anticoagulent

haes been added is centrifuged, camplete'paéking of corpuscels



occurs without distortion or expulsion of thelr comfents
and the blood separates indo three distinet comparitments
froz which the relative volume of blood cells and plosme

are found autb.

vintrobe heemotoerit tubes were filied to the
'Ot mark with blood by means of the eapillary pipette,
centrifuged for 50 wminutes at 3000 r.p.m. and the packed
cell volume pead. Completenese of packing of the red celis

was checked by recentrifugation.

Petermination of_haemaglebin

fhe haemoglobin content of the blood wac estimated

by Wong's method as given by Hawk, Oser and Jummerson (1934).

Prineciple

The iron from the hsewmoglobin molecule ig Libara=-

in whe cold, by treating blood with concentrated sulphu-

[

te
rie aecid in the presence of potaseium persulphate. The

orotein are precipitated off tungstic aecld and their fil-
trate breated with potassium thiocyanate. The light red
colour produced due to the formation of ferxrice thiocynate
is estimated colorimetrically. Fhe amount of haemoglobin
is calculated agsuming that haemoglobin containe G.34 per

cent iron.
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Reagents

(1) Concentrated suiphuric aeid (ivon frecj.

(2) saturated potassiun persulphate golullon.
& g of réagent grade, iron fres, potassium persulphate was
ghaken witk 100 ml of distilleld water in a glass stoppered
bottle, |

(3) 10 per cent podium tungstate solution. 100 g
of reagent grade, iron free sodium tungetate dissolved in

disgtilied 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 diotilled water. ‘Addedls ml of concentrated sul@hufic
acid, warned and then.éﬁéed concentrated potassium porianga=-
nate solution, drbp by drop until 2 permanganate pink colour
vas produced. The solution was transferred to one litre
volumetric flack with riming’s ard diluted to the mark. This

solution cmiained 0,1 mg of fereic iron peor ul,

{5) 3 N potassium thiceynate solution. 146 g of
reagent grale potassium thiocynate dlssolved in distiiled
water, diluted to 500 ml and mixed with 20 ml of pure

acetone.

Procedure
0.5 ml of the oxalated blood aud 2 wml 0£ iron free

concentrated sulphuric acid were transferred to a 50 ml -
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= haermoglobin in g per 100 ml of the blood., Vhere .25 was
the iron cwtent in the standard sud 0.5 the wvolume of
blood used. .4 voprecent the mg of iron per g of haeno-

&iobin,

Caleculation of the erythrogytic indlces

VeV (Mean corpusculszr volume),

%0H (Mean corpuscular haemoglobin) and MJHC
(ifean Corpusculsr hsemsglobin content) were calculated fron
the red cell count, packéd ¢cell volume end haemogiobin con=-

tent as follows:=

MCV in cubic mierons o Volume of packed red ecells in il

per 106 i of blocd
Red cell count in millions per

con of blaocd

MCH in micro-nicrograms = Hseémoglobin in g per 1000 ml of

__blood
Red cell counte in million per

cznm of blood

FOHC in per cent = Haemoglobin in ¢ per 100 ml of blood x 100
Volume of pueked red cells in ml pex

100 @l of blood

. Leukocyte count

The technique deseribed by Schalm (1965) wae
followed,



Princirle

4 measured quaniity of blood is accurately diluted
20 times with Thoma's fluid, Acctlc acld present in the
solution causes lyois of the erythrocytes while gen$ian,vic-

let in the reagent stains the leukocytes. .

Reggents

Thoma's fluid. Dissolved 0.025 g of powdered
gentian vioclet in a little quantity of water added 2 ml of

glacial acetic acid and diluted to 100 ml with water.
Praéedure

Blood was drawn into the white cell pipette upﬁo
the 0.5 ml mark and then the Thoma'e fluid drawn upto the
merk 11, The blood was thoroughly mixed with the Thama'%
fiuid in the bulbz. After discarding the fiuid ir the sgem
of the pipette, the Levy haemacyiameter counting chacber with
improved Neubauer ruling was charged with diluted blosd. &he
number of leukocyte in the four corner squares, each one

- having an aroa of 1 sg mm wan counted.

Calculation |
Area of the four corner squares = 4 sy om
Depth of the counting chanter » 1/10 cmm:

Volume of diluted blood in the four |
squares counted | e 4/10 omm |
Dilution = 1 in 20
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I£ 'n' be number of cells in 4/10 cmm of diluted blood,
leukocyte count in 1 com of undiluted blood = n_xj%;ggg

= nx50.

Differential leukocyte count

The method described by Schalm (1965) was adopted.

Priz;cigle'
A thin smear of blood is stained with Wright's
gtain and different types of white cells counted under an

oil immersion lens of high power microscope.

Reagents

| 1., ¥reight'e otaine Qo1 g of Wright's stain pbkdor.
ground with 60 ml of absolute methyl alcohol (acetic acid
free) wap tronaferred o a bottle tightly stoppered, stored
in the dark for two wesks and filtered before use.

, 2+ Phosphate buffer solution pH 6.6, I}.‘Ls:solvéd
3.80 g of disodium hydrogen phosphate and 5:47 £ of monoe
potassium phosphate in water and diluted to 1000 ml with

watcr.
Procedure

Thin smears prepared directly from fresh vsampiea

of blood on e¢lean prease free slides were dried, kept on a |
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vack and flooded with 20 drops of Wright'e stain. After
one minute, 20 drops phosphate buffer solution were addeﬁ
and mixed thoroughly by blowing until a metellic fila
appeared on the surface of the stain. After anothor fﬁur
minutes the scun and the precipitated staln were wnshq&:
off with tap water, The stained smears were dried and_z
examined under the oil immersion objective of a microac;pe.
A difPerential count of 300 1eukocyteé in each smeqr wap
nade adopting the babtlement meihod, The different typga
of leukocytes were identified baced on the eharactemiatiea
as described by Coffin (1945), |

Determination of urea

The urea nitrcgen in ‘the protein free blood Iilu
trata was deterained hy the method or Folin ana ﬁve&borg
as given by Hawk et al. (1954), '

Frinciple

The urca in the protein free bl@ad filtrate is
treated with the enzyme urease which converts the nltrogen
in the former to armonia, he ammania formed 1o debermined.
diatiﬁled off and datermined colorimetrically after direct

nesplerigation,

Reagents _ :
1) Acetate buffer solution. - Diesolved 15 g of

erystalline godium acetate 1n‘§0 nl water in a 100 ml
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volumeiric flack: Added 1 ml of glacial acetic acid,
diluted to volume and mixed, |

2) Urease solution. 0.5 8 of jack bean wmeal was
snalcen with 20 ml of 30% alcohel for 10 minutes and then
fiitered, 'l‘his was prepared ilomedlately before use.

%) Antifosming oil mixture. iHixed one volupe of.
crude fuel oil with 10 volume of toluene. '

4) Saturated vorax solution. 40 g of reagent
grade tetraborate was shaken with a litre of bolling water
and allowed to cool. The undissolved borax settled to the

botiom,

5) 0.1 N hydrochloric acid. 9 ml of concentrated
hydrochloric acid was diluted to ome litre with distilled

water.

6) Standard ammonium eulphate solution. A stock
etanderd solutian wag prepared by dissolving 0.944 mg of
dry, reagent grade ammenium sulphate in watér » adding a
few drops of eoncentrated sulphuric acid diluting o a i:

- litre Qit‘h distilled mi:er. To prepare the dilute stanhwd,
5 ml of the above stock stendard was diluted to 100 ml.‘
This solution contained 0. mg of nitrogen in 10 wl.

7) Nescler's reagent. Always prepared just
before use. 100 g of mepearic iodide anl 70 g of potassium
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fodide were diseslved in 400 ml waier in a litre flask.
100 g pt sadiﬁm bydﬁoxide were dissolved separately in
500 ml of water, cooled, added the above solution and
dilutéd upto the mark with distilied water.

ocedura

Five ml of the protein free filtrate was pipeftod
into a tube of 30 ml capacity and added two drops of acétatc'
buffer solution and one mi of urease solution., The tubé was
corked and allowed to stond for 2% minutes &t room.tampera~
ture. After the period, an antibumping tube was introduced
aﬁd two drops of antifoaming oil mixture and two ml of Batu~
rated borax solution were added. A delivery tube wag con=~
nected to the 30 ml tube and the cantents‘diatil;ed aveﬁ a
microburner. The distillate was collected for a perioed of
4 minutes in a'test tube graduated at 25 mi containing one
ml each of 0,1 N hydrochloric acid and water. At the end
of distillation, the distillate was diluted to about 26vm1.

A standard was prepared by taking in another test
tube having a,giaﬁuation at 25 ml, 10 ml of standard ammo~
niun eulphate solution containing 0,1 ml of'nitrogem and
one ul of 041 N hydrochloric acid and dilute it to about
20 ml. | :

A blank was prepared in a similar manner omitfing

the standard ammonium sulphate solution.



To each of the above three tubes, 2.5 ml of
ﬁesaler's reagent was added and diiuted to 25 ml mark with
distilled water. Reading of—the gtandard and nnknoun;are '
taken after‘10-§inutes and within {he next 10 minutes in an
Eel photoelcetric colorimeter, using green filter, aftér
setting the inetrument at zero with the blank.

Galcﬁlation

Reading of unknown o .4 x -190
Reading of atandard 005

= mg urea nitrogen per 100 ml of blood, where 0.1 was the
mg of nitrogen in 10 ml of the ammonium sulphate seolution

taken and 0,5 the volumi of blood used.
Urine
ualitative

determination of albumin in urine

Heller's nitric acid teot. The mothod given ﬁy
Hiller (1955) was adopted. Pipetted 3 ml of concentrated
nitric acid into a test tube. With another pipette uriﬁe
WAS ailohed o run siowly down the side of the inciinsd
tube o as to form two layers of fluid. A white precipi-
tate or ring ét the 3ﬁnct1mn of tbe two layers dencted ?
the presence of the albumin in the urine. It was beot

developed in about one minute.
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= haemoglobin in g per 100 ml of the blood. Vhere 0.25 was
the iron cwntent in the sbtandard and 5.5 the volume of
blood used. J.4 zepresent the mg of iron per g of haeno=

giobin,

Calealation of the erythrocytie indlices

Y (Mean corpusculezy volume),

10H (ifean corpuscular haemoglobin) and MUHC
((ean Corpuscular haemoglobin content) were calculated from
the red cell count, packéd ¢ell volume and haemogiobin con-

tent ac follows:-

MoV in cubic microns o Volume of packaed red cellg in Kl

per 100 ml of blood
Red cell count in millions per

e of blood

MCH in wmicro-micrograms = Haerioglobip in g per 1000 ml of

blood —
Red cell counts in miliion per

cum of blood

NMCHC in per cent = Haemoplobin in g per 100 ol of blood x 10¢
Volume of packed red cells in ml per

100 =L of blood

Clevkocybte count

The technique deseribed by Schalm (1965 ) wam
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Determination of blood in urine

o ‘Guaiae test described'by Miller (1955) was adopted.
To 5 ml of urine in a test tube few drops of glacial Lcetic
acid were added. Fresh alcoholic soiution of éum guuiac was
aropped into the urine until the solution turned slightly
turvid. Added a few willilitre of 7 per coent hyﬂrage% pex-
oxide solution. Development of & blue colour indicatcd the

presence of haemoglobin in the urine,

Determination of bile pigment in urine ' }

. Gmelin's test given by Miller (1955) was adépted.
To 5 ml of urine in a test tube 3 ml of concentreted nitric
acid was aaded in such a way that two layera are rorand.
The formation of a play of colours with green predom&nent
at the junction of the layers showed the presence of bile
plguents. | ’ |

Deteetion of bile ealts in urine

Hay's test deecribed by Hiller (1955) was. aﬁopte&.
Flowers of suiphur were gprinkled overAthe surface of:cold
urine. The particles of sulyhur csue to the bottom if bile
salts were precsent. This’ié'éue tq :edﬁctian in the surface

teanion,

Microscopic examination of urine sediments _ ,
Agithted the urine to stir up any sedim@nts th@t
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pay have gettled to the bottom. Placed approximately;*o nl
of urine in a conical tipped centrifuge tube’and centrifuged
for 10 mimites ot a gpeed of 1400 r.pe.m. in an electric cens
trifuge. Poured out all the urine in the tube and placed
the tube in an uprigsht paeitién go that the fiuld rem&incd
on the sides af the tube flowed to the bottom to dilute the
sediment. Shaking the sediment well, placed & dxo§ oh @
glean glass glide and covered it with a cover slip. mh=~
;slide wag examined under microscops with the iaw and high

power objectives with mindmum 1light,
Postwortem examination

cne of the animal (C56) wae killed by jugular
bleed ing after stuuning with a Captive-bolt piatml. i}
thorough postmortem examination wae oonducted and the fol=-
lowing timeues were collected fox histopathological slides,

such as iung, heart.'liver, ppleen, kidney and bone mérrow.

Preparation of tissugs for microscopic examinatiom

Tissuea were preserved in 10 per cent fargaliq
and paraffin embodied cections of 5 microns thicknesa werc
taken and stained with Haemotoxiline and eosin stain

(Harri's nsthod) for histopathological examination.
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RESULTS AND DISCUESIOR

Experiment I

Ghloramphenicol ig recomuended for sheep, gugta,
pigs, fosls and calves in & doge ranging from 4 to 10 &g
per kg body welight daily_adminigterad-1ntramuacu&arly
(prander and Pugh, 1971).

Chloramphenicol concentration in whole plood end plasus
Table T & to III a and Fig. 1 gives the free and

fotal chloramphenicol concentration in whole bloci of six
goats at different time intervals after the intranuscular
administration of 10 mg per kg, 20 mg per kg and 30 mg per
kg body welight of chloranphenicols Statistical svaluaﬁian
of the experimsntal data was undertoken, to ascertaln Ehe
effeet of different dose rat&a,.on whols blood, plasm# and

uriﬁa concentration {Snedecor, 1957).

The intramuscular administration of 10 ug per kz
boéy weight of chloramphenicol resulted in a maximum mean
free chloramphenicollwhale blood concentration of 3 mcg |
per ml at 2 hours 34 minutes and total concentration of
4,1 meg pexr ml at 2 hours 54 minutes-' The drug pursia;n&
in the blood for about 24 hours. The minimum therapeutic
concentration of 5 mcg per ml o: blood wao not_achlevt&.

The mean concentration of free drug per al of whole blpod
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tected at various time intervals were 1.5 meg at firot
hour, 3.0 meg at second hour, 1.8 meg at fourth hour,
1.4 meg at eighth hour, 0.7 meg at twelfth hour and C.16
meg at sixteenth hours of post administratvion,

She intranuscular administration of 20 mg per
kg body weight of chloramphenicol vegulted in o maximum
mean free chlorampheniéol whole blood concentration of
7.3 meg per ml at 2 hours 12 minutes and total chloreomphe=
nicol concentration of 9.4 meg per ml at 2 hours J5 minute.
The drug percisted in dlood for about 32 hours. 9$he mean
concentration of free drug per ml of whole blood tested at
various time interval were 4.7 meg at first hour, Ge6 meg
at second hour, 7.3 mog at fourth hour, 4.6 meg ot elzhth
hour, 21 meg at twelfth hour, 0.9 meg at sixteenth hour
and 0.6 meg et twenty fourth hour. The minimum therapeu-
tic concentration of 5 mcg per ml_éas maintained Ior

7 hoursg 30 minutes.

The intramusenley administration of 30 mg per kg
body weight of chlorgmphenicol resul ted 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 15.8 mez per ml at 1 hour 45 minutes.

The drug.yersiated in Blood for about %2 hours. ihe mean

concentration of free drug per wl of whole blood tested
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at various time intervals were 8,9 meg, 12.0 meg, 11.7 meg,
7.6 meg, 4.4 mcg, 2.8 mcg and 1.2 meg respectively at
4, 8, 12, 16 and 24 hours post aduinisztration. The minimum
therapeutic concentration of 5 mcg per ml wag maintained

- for 11 hourse.

~ Table I b to IIT b and Fig. 2 giveo the free ang
total ehloramphenicol concentrations in whole blood of eix
calves at different time intervals after intramuscular admi-~
nistration of 10 ng, 20 @g and 30 mg per kg body weight of

chloramphenicol,.

The intramusculer administration of 10 mg per kg
body weight of chloramphenicol resulted in a maximunm mean
' free chloramphenicol whole blobd concentration of 4.9 meg
per ml at 2 hours 48 minutes and total ehloramphenicol cone-
centration of 6.0 meg per ml at 2 hours 36 minutess the
drug persicted in the blood for about 32 heurs. The mean
concentration of the fres drug per ml of whole blood tested
at various time interﬁals wvere 3.1 meg, 4.9 meg, 4.2 meg,
3.4 meg, 2.5 meg, 1.8 meg and 0.7 meg respectively at 1, 2,
4, 8, 12, 16 and 24 hours post administration. The thera-

peutic cenceatration of 5 mcg was not achieved.

The intramuscular cdminlstration of 20 mg per kg
body weight of chloramphenicel resulted in a maxibum pean

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 meg per ml at 2 hours 26 minutes.
The dfug persiagted in blood for about 40 hours. The
minimua therapeutic concentration of 5 meg per ml was
maintained for 17 hours 30 minutes. The mean concenira-
tion of free drug per ul of whole blood tested at various
time intervals were €.0 meg at firstYhour, 11.0 mecg at
second hour, 13.2 meg at fourth hour, 9.9 meg at eizhth
hour, 7.4 meg at twelfth hour, 5.5 meg at sixteenth hour,
2.5 meg at twenty fdurth hour and 0,6 meg at thirty second

hour.

The intragusculer administratian of 30 mg pex
kg body weight of ehloramphenicol resulted in a maxinum
mean free chioranphenicol concentration of 15 mez ver rl
at 2 hours 14 minutes and total concentration of 16.3 meg
per ml at 2 hours 30 minutes. The drug percisted in blood
. for about 40 hours. The wuinimum therapeutic concentration
of 5 meg per nl wag maintained for 18 hours 30 minutes..
The mean coneentration of free drug peéer ml of wholc blood
tested at various time intervals were 12.0 meg at firot
hour, 13.1 meg at second hour, 15.0 meg at'fourth haour,
11.0 meg at eighth howr, 7.7 meg at twelith hour, 5.6 meg
at sixteenth hour, 3.1 meg at twenty fourth hour and 1.7 meg
at thirty second hour.



55

Chloramphenicol concentration in piasma

o Table IV a to VI a and Pig. 3 gives the free and
to%nl chloramphenicol concentrations in plasma of six goats
at aifferent time intervals after the intramuscular adminie
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 welight of chloramphenicol resulted in a ma#imum.mean
free chloramphenicol plasma concentration of 5.4 meg per ml

‘at 2 hours 28 minutes and total chloramphenicol concentra-
tion of 7.0 meg per ol at 2 hours 25 minutes. CThe drug pex-
sleted in the plasma for about 24 hours. The minimum thera=-
peutie concentration of 5 meg was meintained for 2 hours.
The mean concentration of free drug per ml of plasma tested
at verious time intervals were 3.9 meg, 5.4 meg, 3.8 meg,
3.1 meg, 1.4 meg and 0.5 mcg respectively at 1, 2,.4, 8, 12,

16 and 24 hours post administration.

‘ The intramuscular administration of 20 mg per kg
body weight of chloramphenicol resultcd in a maximun nean
free chloramphenicol piasma concentration of 10.5 neg per
ml ak. 1 hour 5@ minutes and total concentration of 12.6
meg per wl at 1 hour 53 minutes, The drﬁg peréistad in

plasma for about 40 hours. The mean concentration of free
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drug in plasma tested at various time intervals were 7.0 mcg,
9.7 megy, 10.5 meg, 6.6 meg, 5%l meg, 3.6 meg, 2.2 mcg and 0.5
meg respectively at 1, 2, 4, 8, 12, 16, 24 and 32 hours post
adﬁinistration. The mininum therapeutic concentration of
5 meg per ml was maiﬂtaine@ for 11 hours. |

_ The intrarmuecular administration of 30 mg per kg
bady weight of chloramphenicol resulted in a maximum mean’
free chlorarphenicol plésmé concentration 6: 12.6 meg per ml
at 2 hours 14 minutes and total ehloramphenicol concantragion
of 15.9 neg per ml at 2 hours 6 minutes. The drug persis%ed-
in blood for about 40 hours, The mean cdncentratidn of free
drug per ml of plasma tested at various time intervaln-we?e
9e4 meg, 10,7 mog, 12.6 meg, 8.7 meg, 6.4 MCZ, 443 ueg. 3;6
‘meg and 1,5 meg respectively at 1, 2, 4, 8, 12, 16, 24 ang
32 hours of post administration. The minimum therapeutic

concentration of 5 meg per ul was maintained for 15 haurep

Table IV b to VI b and ¥ig. 4 gives the Iree anﬁ
total chloramphenicol concentrationg in plaema of 6 ¢alves
at different time intervals after the intremmscular admini-
gtration of 10 mg per kg, 20 umg Peﬁ kg and 30 mg per kg hbdy
welght of chloramphenicol.

The intramuscular administration of 10 mg per kg
body weight of chloramphenicol resulted in a maximum mean
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free chloramphehicel concentration of 631 nez per ml at

2 houxs 59 minutes and total -chloramphenicol concent¥ation
‘of Te35 leg per ﬁlxa% 2 hours 38 minutes. The drug persistad
;n the pl&smalfor about 32 houxrs. Theiminiunm therapeutic
éoncentration of Slmcg éer'mi was‘ﬁaihﬁainéd {or 3.homrs.
The mean concentrﬁtion Qf_the free drug per nl of plasma

. tested at vérious time intervals werc 5.6 meg, 6.1 mcg.

4.5 meg, 3.6 mog, 2.6 meg, 1.9 meg and 1.0 meg respectively
at 1, 2, 4, 8, 12, 16 and 24 hours post edministration.

éhe inteamvecul = administration of 20 mg per kg
iody weight of chloramphenicol resulied in & maximun nean
free chlorampheniébl plasma concentration of 14.% meg per al
at 2 hours 31 mimutes and total concentration of 17.0 wmex
‘per ml at 2 hours 21 rinutes. The drag percisted in plama
for about 43 hours. The mean conceniration of free drug ﬂer
pl of plasma teatad at varicue time iﬁvérvulé wero S.4 mog,
11,5 mcg,'14.3 meg, 116 mog; 9.5 meg, 7.5 Beg, 5.1 weg,
1.9 mog and 0.5 meg respectively at 1, 2, 4, 8, 12, 16, 24
and 40 houre post admiaietration. The minimum therepeutie
coneentration of S’mcg ﬁer'mi wag mainiained for 24 hours

30 ninutes.

The intramuseuler adwinistration of 30 mg per kg

body weight of chloremphenicol resultcd in 2 naximwn mean,
!

£ree chloramphenicol plasma concentration of 18.6 meg per ml
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at 2 hours 25 minutes and total concentration of 20.4 mcg
per ml at 2 hours 28 minutes, The'drugAbersisted in bleod
for atout 48 houre, - The menn conmcentration of free drug per
ml of plases tested av verious time intervales were 16.4 meg,
18.6 meg, 15.2 meg, 3.8 meg, 9.9 mog, 8.0 meg, 4.4 meg, 2.4
neg ond 0.0 meg Pespectively at 1, 2, 4, 8, 12, 16, 24, 32
ané 40 houre post adwinistration., The minimum therapéutié
coacentration of % meg per mi was malnfained for-zd hcurs?

20 minvtez.

In the przeent gtudy the dose of 10 mg per kg body
welsht failed fo produce therapeutic concentration (5 meg/ml)
in blood of goats and calves. Theose obssrveiions are in
agreement with the reporks of Fads and Van Nackér {1955) and
Siscdia gg_g;. (19732, 1973¢). However, tho recom:ended dosage

given is 4 %o 10 mg per kg (Brander and Pusgh, 197%).

Ch-Ishi (1968) reported that in nuvrees intromuccular

»

advinistration ol 50 mg per kg body weight of ebloremphenicol

P

failed to slevate the blood level oter 5 meg per ni. fhis may

-

be due to the influence of gpecies verxdatisn as obourved by

Benerjee et al. (1971) and Davis g al. (1972).

In the present study, 1t was obeerved that the
calves maintained higher blood lcvel Lor a longer duration

A

when compared to goato. Davis et sl.(1972) observed that
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total duration of persistance of chloramphenicol suecinaﬁe

in blaad; after intramuscular injection was longer in dags
and cats and it waé rhorter in goats, These differcnces

in the ratesof elimination of chloramphenicol were most

likely to be related to differences iﬁ'ratea of biotrans#
formation existing among various gpecles. Speeles differen~
ces were observed in the rates of absorption amd in the magni-
tude of drug concentrations after intramuascular aduinistration
of difforent zmalts of chlorampheniccl. Moresver, the abaorpt-
ion characteristice vary for different chloramphenicol prepa-
rations containing the identical amounts of drugs (Jlazko

et al., 1968 and Mercer et ale., 1971).

Peak concentration in blood, were attained in“
between second and third hour both in calves and goats, indl-
cating fairly rapid abeorption of chloranphenicol. High»
bilcod levels, however, were ﬁat gustained for 24 hours.

- Nevertheless, high initial blood levels of a drug are often

desirable in antidbiotic theruopy.

Chloramphenicol given intramugeularly in single
doges of 10 mg, 20 mg and 50 mg per kg body weight produced
blood 1eveis that'were sugtained for periods of atleast 24
hours aiter injection. This indicates that the drug is |

probably abgorbed slowly over a long period of time and may,
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in part, account for the excellent therapeutic effect

(Sade and Van Nocker, 1955 and Dernes, 1955) ¢

MeLesn gt ai. (1949) have ghown that while most
chloramphenicol peneitive bacteria are succeptible o cob=
centrations of 10 meg per ml, majorily ave sugceptible o

concentrations as low as 2.5 meg per nl.

ATter an intranuscular dose of 20 mg per kg bédy
weight therapeutic concentration of the antibibﬁie were
readily produced snd 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 baﬁy'
weight, therspeutic concentrations wﬂée produced and main-
tained in blood for 2 to 11 hours in goats and 2 %o 19 hours
in calves. Therapeutic coneentrations were produced and
maintalned in pleema of_gaéts between second and elsventh
hour in goats and second and twenty fourth hour in aalveh
after an intramuscular dose of 20 mg per kg body welght.
then given an intramupcular dose of 30 mg per kg body weight
of chloramphenicol, the therapeutic concenirations in plgsma
were profuced and meintained for 2 to 15 hours in goaﬁszand

2 to 14 hours in calves.

In the precent study on calves slightly higher
and prolonged blood levels could be obtained over that oF

the findings of Sisodia g& sl. (1973 a).
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sisodia et al. (1973 ¢) reported that periodic
rises in blood levels were observed in cattle due % entero-
hepatic cycle. But in the precent study such elevation in

blood levels were not observed both in goats and calves.

After a dose et_aé mg per kg body weight chloram-
phenicol residues fell below detectable levels in blood by
40 hours after medication in gomis aud 48 hours after médi-
cation in calves._ The preeent observation egrees with the
‘reports of Eede gt al. (1955) and Shmodia et sl. (1973 c).
Eads et al, (1952) reported that the levals were roughly
proportional to dosage.

Exeretion of‘chloramphenieol

- Mable VII & to IX a ard Fig. 5 gives the free
and total chloramphenicol concentration in urine of G-gdats
at different time intervals after the intramusculr admini=
stration of 10 mg per kg, 20 mg per kg and 30 mg pex kg
body wedght of chloramphenicol. |

The intranmuscular aﬂministration of 10 ng pei
kg body weight of chloramphanicnl resulted in a maxtmum
mean free chloranmphenicol concentration of 31.9 mey per ml

of urine and total concentration of 294.1 meg per nl.

The intramsscular administration of 20 ng per kg

body welght of chloramphenicol resulied in a meximm mean
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free chlaraﬁphanicol urine conceantration of 56.0 mog and
total concentration of 542.4 meg per ul. |

The intesmusculer injeotion of 30 mg per kg body
weight of chloramphenicol repulted in 8 maximum mean fre%
uriné concentration of 97.0 meg per ml and total concentra-=
tion of 919.8 meg per ml, The drug persisted in urine t?r
more than 48 houés and the therapeutic concentration waé.

maintained more than 24 hours at all the three dose levels.

Zzble VII b to IX b and Tig. 6 gives the froeiand
totel chloranphenicol concenmtration in the urins of 6 calves
at different time intervals after the intramusculer adm1@1~
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 chloranphenicol resulied in a maximum mean
: r

free chlornmphenicol urine concentration of 59,3 meg por ml

and total chloramphenicol concentration of 613.3 meg per;ml.

| The intramuscular administration of 20 mg per kg
body waight'cf chloramphenicol resulted in & maximun mcan
free chloramphenicol urine concentration of 55.1 meg periml
‘and total concentration of 568.5 meg per ml. ‘

The intramuszcular administration of 30 mg per?kg
body weizht of chloramphenicol resulted in a maximun meen

1
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free chiaramphenicol concentration of 87.1 mcgkand total

concentration of £76.8 meg per mi.

The drug percisted in urine for more than 48
hours and therapeutic concentration was maintained for more

than 24 hours at 2ll the three doge levels,

High eoncentrations of chloramphenicol in urine
have been reported in man, dog aad swine,and in thin regpect,
cattle sceu to resemble these specles for the execretion of
chloramphenicol (¥nglish and Seawright, 1961; Glazko gt gi.,
1949 a and Sisodia et al., 1973 a).

From thg results obtained, it im found that the
conceutrations of the drug in urine were higher and persisted
for more than 48 hours in all the three doses both In goats
and calves. The observations of English and Withy (1959)
shows that the urine concentration in horées were Ligher
and it persisted only for 24 15 30 hourg after intramuseula
injection of chléramphenicol. These differcnces in the rate
of elimination ¢of chloramphenicol were mogt ilkely related

»to aifferences in rates of biotransformation existing among

the various specien.

Findings of Glazko et al. (1949 a) and Shrotriyo
and Sharma (1970) cstablished that bulk of the drug is excre-
ted unchanzed, The precent study is also in full agreement

with above Lfindings.
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Experiment 1I

Toxieity of chloramphenicol

Effects of 100 mg per kg body welght of chlo:amo
phenicol given intravenously at 24 hours intervals for 30 days.

Table X and XI give thQApretreafmant and pas£~
' i
treatnent values for rectal temperature, pulse, respiration

and blood conatituents of .calf numbers 056 and 419 respecti-
vely. ' ’ : ' | f

The calves showed acute "shock-like® symptons
1mmediateiy after the inéfavencus injection oZ'chloramphﬁni-
col. The rate of respiration became very rapid and laboured.
The pulse'rafe also 1ncre§sed and gradually returned to ?
normal in about 10 minutes. The calves were unable to e?and
- voluntarily for about S‘tc 10 minutes after the injection.
Further the anlmals evinced gtaggarihg galt and were una@la
to walk normally. After a‘lapee'ot 15 minutes they weref
found quite normsil. The results of the examination of i
urine fof_patholagical congtlitnents and the estimated zrée
and $otal chloramphenicsl levels in blood are also tabulated
(table X and XI). IR : |

i

Perusal of the data coliected and tabulated a#

the heematological parameters such.as the erythrocyte count,
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differential leucocyte count, eryfhrocyte.uadimentation rate,
packed cell volume and haemoglobin percentage of blood revealed

that they were within the normal range for the species, !

The urea content of dlood remained within.the;
norual renge for the species throughout the period of 30 days

of observations.

anm;naticn of uvine did not reveal the presence
of any pathologie constituents for the entire period of 30 days

under obsezrvation,

Autopsy lesions

Postmortem cmducted on one ealf had the following

lesionm:~

Gross lecions: Examination of therheart ravealed hyﬂrope%i—
cardium. 7The pericardiun cdnﬁained 350 ml of pale, yellow
fluid. Gall bla&ﬁer distended with thin, pale yellow bile.
£light ventricular dilatation was noticeﬁ on the left aide
of the heart. '

Thers were few tape wnrma in the intenstinw and

setaria in the peritoneal cavity.

Histopathologic 1esions:_:Liv¢rjahbwea focal areas of granulay
degeneration, necrosis and hepatoéytbmegaly.. In 1aolated§_

ereas there wore regenerating hepatic cells (Plate I),
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There were focal areas of tubular degeneration
and deeguamation of epithelial lining. Zosinophilic granu=-

lations were noticed £illing the renal tubules (Plate I.

The myocardium showed focal granular degencration.

There were moderate interstitial oedema (Plate 1).

Extensrvé pathological and toxdecological studies
have shown chloranmphenicol 4o be relatively non toxie and
well ﬁolerated in domestic arnimals. The tcxig syuaptons
observed after the intravenons adminietration of chlorcmphe~
hiccl in this experiment ic almost identical to that reported
by Cruhzit et al.{1949) in dog. The immediate toxie symptoms
as evidenced by laboured respirotion and elevated pulze rpte

might be due to a "shock l;he" effect induced by the drug.

in man, toxicity of c&laramphenicol hae been
nainly anlaetic anaenia induced by prolouged adninistiration
.of the drug (Rheingold et al., 13523 Wilson et al., 1552;
Claudon and Holdbrock, 1952; Volini et ai., 1950 and dest,
1967). Howewer, the present study on calves did not suggest
the oceurrence of aplastic ansemis, Reutner and eads (1952)
adminlstered chloratphenical to dogs either orally or intra-
venously in doses of 50 to 200 mg per kg body weight twlee
- dally for one month or longer without any evidence of

tlood dyscrasia.
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Eollowiﬁg‘exaggerate& oral doses of chloramphe=
nicol in mcnkeyé and baboons, there were no apparent
drug=related ehangés in the peripheral blood (Glarko et al.,
1949 a).

Penny et al. (1967) observed changes in periphe-
ral blood anﬂ'hene mairow of cats given chloramphenicol for
21 days in a daily dose of 50 wmg per kg body weight 1n§ra-

muscularly.

Zarnee (1955) reported that there were no aigns
of irritation, discomfort or toxicity in any of the 200
. . I

calves recelving iniramuscular injections of chloramphenis-

col in doses of 1 to 2 g per day for 2 to 8 daye.

~ In recomzended deseé, no degs receliving chloran-
phenieal orally had significant chonges in totel white
bdlood esll or differentisl counte (Smith gﬁ_gl,,'1948),

With the limited taxicity study conducted in
calves, it can only be stated that 100 wg per kg body
weight of chloramphenicol gilven 1htrawenouely for 30 doye
did not give rise to acute toxicity eventhough kidney,
liver, and heart shoued'mcderate leaions. Thus, it appears
that further detailed etudy would be necessary to vcmpletely
assecs the chranic toxicity of chloramghenlcol in damestie

animals,



m

U

M

L

.
L

A R Y



SEMHMARX

I. Intrammacular injections of chloramphenicol

. (Vetycetine T.C.F,) were given at 10 mg per kg, 20 mg
per kg and 30 ng per kg body welight 1n both goats and

calves. Single dose of chloramphenicol was given to
aix'animals and the whole bdlood and placma levels of
free and total chloramphenicol were estimated by the
method of Eratton and Marshall (1939), at time inter-
vals of fiﬁst hour, second hour, fourth hour, eighth
hour, twelfth hour, sixteenth hour, twenty fourth hour,
thirty second hbur, fortieth hour and forty elghth hour
after administration. The free and total chlorampheni-
col levels in urine were also estimated at 1ntervaia
mentioned above for 48 hours. The data obtained revealed
that:

(1) The dose of 10 mg per kg body wgight when
giveh intramuseulorly failed to produce therapeutic
concentrations (5 meg/ml) in whole blood of goats and
calves, However, therapeutic concentrations were
detected in plasma of both goats and calves. Aftﬁr a
dose of 20 mg per kg body weight intramusculamly,éthe
therapeutic concemtrations were readily produced ind

maintained in blood between second and seventh hour in



69

goats, second and seventeenth hour in calvems 4t 30 mg per
kg body weight the therapeutic concentration in whole blood
persisted between second end eleventh hour in goats and
second and nineteenth hour in calvez. The therapeutie con-
centration in pl&sﬁa'ai 20 mg per-kg intramuscularly were
maintained between second aund twelfth hour in goats, second
and twenty fifth hour in calves, At 30 mg per kg body weighi
intramuseularly the therapeutic concentrations in placma were
cbtained between second and fourteenth hour in goets and

second and twenty fourth hour in calves.

(2) Peak concentrations were obtained hoth in
goats and calves, between second and third hour afiter 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) The coacentirations were higher in urine thon
in plesma and a therapeutic concentration of % meg per mi
wes found to persist for 24 hours in all the three dose

levelﬁp

(5) Recidues of ehloramphenicol continued to

pereist in urine for more than 48 hours.
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II. In a2 limited attempt made to study the toxicity of
chloramphenicol in two calves, chloraumphenicol
(vetycetine T.C.F.) was given in a dose of 100 mg per
ke body weleht daily for 0 days. Ihe blood and urine
samples were collected at 3 day intervalc and exanined
for pathologicél éhanges. Pogtnorten examination at
the end of the experiment was also conducted in one

calf. Following observations werc mads.

(1) The intravenous injection of 100 wyg per kg
body weight of chlorarphenicol aid not produce acute
toxiclty.

(2) Transient "ghock like® gymptoms fox 10 to
15 minutes were noticed soon after intravenous admini-
- gbration of the drug.

(3) Alterations in the blood constituents were

found to be well within the normal range for calves.

{4) Liver, kidﬁey ant heart showed moderate

leasions,

EXune -
L2 ¢
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Whole bleod concentration of chloramphenicol in goats
(values expressed in meg/mi)

Goat e em - . *_ _w1ac post adninistration (hours) _ _V_— — —
Ho. 1 2 4 8 12 16 24 32 40 48
1  Total 2.8 4.6 2.8 2.6 1.8 1.6 1.0 0.0 0.0 0.0

m‘ 2.0 3.2 2.2 1 06 . 1 00‘ ‘0-0 Oo@ @.O 000 O.G
2 %otal 3,2 3.8 3,0 2.8 2.4 1.8 1.2 0.0 0.0 0.0
Iree 2e2 I8¢ 2 b 1.8 12 060 Qo0 DD _ 0.0 D0
3 2otal 248 4.0 20 2o 1.8 1.4 Je0 D0 0.0 0.0
Frae 1.2 Red 1.6 1.4 1.0 1.9 20 D0 D80 0.0
4 Zotal 2.& 4 oG 202 2.2 1 b 1.2 Ooo Qa0 50.0 UeO
ree 1.2 Zeld 1.0 1.0 0,0 60 Q¢80 - 068 O.Qv_ Gel
5 T,ota-l . 18 3.4 206 Ced 1.8 1.2 1.Q 0.0 Q60 00
Free 1.0 2.6 {8 1 04 1.0 3 ]R8 e Q.'D 0.0 2.0
6 Totol 2 06 4.2 208 2‘6 1 Qg 1.2 12 E’.G UeD 0.0
Free 1.8 208 % 46 1 04 Q0 e GO Q.O Delk Ced

Average
Total 2453 410 2.56 243 1 .26 1.40 QT2 0.00 0,00 0,00
tree 156 3600 1.80 Te43 0470 Det6 D00 Q.OQA D00 Q00

1 o S I




Chloramphenicol 20 mg per kg Lody weight intromuscular

TABLE 11 &

¥ole blood consentration of cnlarumphenieol icol in conts

B sl ) VU P Al S s W 05

(values oxpreaﬂcd in mcg/nl)

Goat - ————— ,—.J “1me ggst administratien §haura) f _
7 Zotal 7.8 10.4 7.8 3.8 2.6 2,0 1.6 1.0 00 0.0
‘ Tree 5.8 7.6 6.6 2.0 1.8 1.2 140 0.0 0.0 D0
B Total 6.0 G.6 10,2 6.8 3,2 1.8 1.0 00 00 0.0

’ I Qo 11 & o5 €8 7.6 308 2o 1.0 Qe Do 0.0 De0

9  Total 76 10,0 10.4 8,0 4o 248 1.2 0.0 0.0 0.0

’ Frae Sﬁ@ ?68 6.6 T2 302 1 o2 183 gag 600 0.0

10: Toteld 548 Y 100 Te6 38 20 1.4 00 Qe 3.0

Free 4.6 6 90 70 6e2 1.8 1 o2 10 J.0 0.@ B

-1 Total 6:6 9.6 Btk 604 309 {18 . 1.0 Qe 0,0 D
) Yree 4 ol 6;2 6‘&3 4.8 242 T Qe g s G o Qoﬂ QQ

2  Total 5.8 Te6 Be2 o4 342 242 14 00 0.0 0.0

‘ UTQ“G 4‘0 5;2 702 _ 4.0 18 1.2 1.0 OQD QD e

A'M’erag-’ie

Free G613 £,60 730 4.€3 > 0.96 D66 D0.00 000 D ek




¥hole blagd ceneentration of chloragghgnicgl in,gg

TABIE III &

(vnluoa expreascd in mcg/nl)

Goat

Time post adainiatration (houra)

4.43

Na. 1 2 4 8 12 16 24 32 40 43
3 motal 12,8  15.2  15.6 108 6.4 4.6 30 1.0 0.0 00
Free Ged 11.6 118 746  5eb 3,0 1.8 0.0 - 0.0 0.0
4 %otal 10.0 1344  14.2 110 7.6 3.8 2.6 0.0 0.0 0.0
¥rep 705 12'4 11 .6 80 509 & 3 10 ¢ Deld a0
5  Potal 12.8 15.0  14.8  11.6 5.8 4.0 2.8 $.2 00 G0
6  Total 9.6 132 1342  10.4 5.8 Seb 1.8 1.0 0.0 0.0
Eree 8.0 126 11.8 8.0 4.9 240 0.0 0.0 00 0d0
Free 7.6 114 11,8 68  3eZ %ol 148 0.0. 0.0 0.0
8  otal 11,6 118 12,0 S8 740 3.8 342 1.2 0.0 049
¥yreo 9 Qa 10.8 11 06 600 3 0’0 ’ 3 2 1 06 Q'O D0 0.0
Average ' ,
""ﬁﬁstax 11,26 13,55 13,80 10,70 6023 4410  2.56  0.83 0.00 0,00
Free 8.96 12,00 11.76 760 5.0  1.23  0.00 0,00 0,00




TABLE I b

Chloramphenicol 10 _mg per kg body weight intramuscular
Wnole blood concentration of chloramphenicol in celves
(values expreseed in meg/ml)

Calf | ' Time post administration (hours)
Ho. ettt === Rt ———- -
1 2 4 8 12 16 24 52 40 48
1‘ '5.’0'331 3.8 6.2 5.0 402 3.‘6 2.3 1 .8 OQD 0.0 0.0
Froe 3.0 4 o8 48 3.6 2o 2.0 1.0 0.0 0.0 040
2 Tobal 4ol De2 5.4 4.6 30 2eb 1.6 Ve 0.0 Q0
Frae Zelk 4.6 4.6 3ed 2.8 2.0 1.0 04 0.0 Q.0
3 Potal Sed 5ed 4.3 4.0 342 2483 1.8 D0 0.0 - 0.0
Free LS 4.6 4.0 4eb 246 2.0 Te2 0.0 D0 0.0
4 Total 3s6 6.8 42 4.0 342 2.2 1.0 0.0 0.0 0.0
Free B 60 2.8 3.6 26 13 0.0 DD . 0.0 0.0
5 Total 50 5ed 43 3.8 2.4 2.0 1.2 00 0.0 0.0
Free 2.3 4 of 4.2 Beid 1.3 %ol 1.0 0.0 0.0 - 060
6 Tobtal 4 oQ Cec D2 4 o2 Sed 246 1.0 D0 Q0 0.0
Freoe Zeb 5.0 42 Seb 2eb 16 00 8.0 0.0 0.0
Aveyraoe |
Total 3¢50 503 4 30 4413 Ze13 250 140 3,00 CJ00 3,00 .
iree 213 4 530 4.26 3046 2056 1.30 0.70 0600 0,00 0400




PARLE II B

body weicht intramuscul

khole biood concentration of chloramphenicol in calves

(values expressed in meg/mi)

Time post adminimiration (houra)

E 2 4 8 12 16 24 - 32 0 48
7.8 13.2 15,8  42.0 1042 Be6 S8 - 244 1.0 0.0
6.8 246 16,0  13.2 11.0 7.3 4.4 1.8 0.0 0.0
5.2 11 .O 1402 9.53 6‘8 70@ 2.6 Oo@ @.Q 900
7.6 13,0 14,5 12.4 9.6 6.3 4.8 2.6 1.0 0.0
704 11 .4 12.6 Qo4 70@ 502 205 3 P \'.).0 0.9
7.0 12 .6 120 .8 7.3 5¢2 240 0.0 0.0 0.0
8.6 11 .5 ’3*4 1202 9.6 ) . 5.3 400 2.6 1. 000
608 Seb 12,9 100 God 4.3 1.3 1.0 0.0 0.0
9e2 13.6 14,8  12.6 . 1142 Te6 5.2 1.2 1.0 0.
7.4 11.2 13.0 1.2 9.0 5¢2 246 G0 00 0.0

500 13.00  14.93 12.60  10.03 750 4466 2,06 D66 0,00
6463 11,06  13.26  9.96 Tek3 5250 2456 0.66  0.00 0,00




\ TABLE IIT b
Chloramphenicol 30 mp per kg body weisht in&gamusculér
whole blood concentration of chioramphenicol in caives
{values expressed in moy/ml)

Time paet aﬁministraticn (houru)

Calf o e - : ————
Ho. _ 1 2 4 8 12 16 . 24 32 40 48
3 Total  13.6 15,2  16.0  12.8 10,2 6.8 448 342 1.8 0.0

Pree 12.6 14 .8 15.6 96 7.0 4.6 B4 2.0 0.0 0.0
4  dotal 12.2 14.6 15.8 13,6 9.6 7.0 5.0 2.8 1.0 0.0
Tree 11.8 12,0 15.0 10.8 6.8 5.2 3.2 1.2 0.0 0.0
5  Total 14,8 16.2 1742 14.2 10.8 840 dob 2.6 1.2 0.0
Free 13.2 14.@ 15.6 11 ‘6 802 ?02 3.'3’ 04 0.0 @.O
&  Total 1346 1442 16.8 13.8 110 642 4e2 3.0 1.6 0.0
Tree 1148 13,0 14.3 10.6 8e6 58 2.8 2.2 0.0 0.0
FT@E 1008 1202 1406 %3.6 8.4 6.0 3.0 .6 @ g 0.0
8 Tgtal 13‘.2 14 .@ 15.2 14.€ : 908 608 5.@ 3.2 1 08 Qog
Free 12,0 12.3 15 .4 10.8 766 52 5¢2 240 0.0 0.0

iveraxe ,

) Total 13.23 14066 16.33 14.10 10.50 T 20 4070 086 1 049 000
Tree 12,00  13.13  15.00 - 11.06 7.76 5,66 3.0 1.75  0.00 0,00




TARLY IV a

Shloramphenicol 10 mg por ke body weight intramuscular
Plagma econcentration of chloramphenieci in goats

(values exprecced in meg/ml)

Goat - o | Rime post aééinisﬁratian'(hours)
-'ﬂg - e an e ot 0t e e " o s €OV S S W 2D '8 : T AR O 2 N D 0 0 T W
1 2 4 8 12 16 24 32 40 43
1 Total 548 7.6 542 542 2.8 244 1.8 0.0 040 040
Free 4.6 6.8 4.0 3.8 1.2 1.0 0ol 0D Dol DO
2 Total 4.6 748 Se6 - Ged 240 1.8 1.0 0.0 Do DD
Free 3.8 646 4.2 2.6 1483 0.0 040 0.0 040 0.0
%3 Tgal 62 746 5.2 4.8 242 1.0 . 1.0 2.0 0.0 0O
Free 402 508 4'04' 3.0 1 .2 GQQ 903 0.0 Qe 9.0
4 Potal 5.8 a8 §46 4o4 2e2 1.4 12 3.0 DO 00
- Free 3.6 4e2 3.4 244 1.2 040 Q0 0e0 0l 04D
5  Total 6.0 6.4 5e6 5 .0 2.6 240 1.2 00 0.8 0,0
Free 442 SeD %48 3e2 144 1,0 0.0 00 0l  0e0
6 Total 5.0 6.2 4.8 4.2 2.8 2.6 1.0 D0 0.0 040
Free B304 442 3,2 2.8 1.6 1.2 0.0 0.l 0.0 00
Average . ' o
““”“gsszaz 556  T06  5.20 496 ed3  1.U6 1,20 0.090  0.00  0.00
Free  3.06  Be43 3483 3.13 1,40 D453 003 Oud 000 0400




Plas&a eancentratian oL ehloramphenical in roats

(values expressad in mog/ml)

Ggat - o | Tine post a&miniatrﬂtian.(hours)
Oe - o . :
o ' - B N 8 12 16 24 32 40 48
7  Total @ 8.2 12,8 - 10.8 7.6 Te6 648 4.2 1.8 0.0 0.0
Tyee 643 3,0 Teb6 Seb 5.0 5e2 342 1.0 0.0 0.0
8  Total 9o 12,2 15.2  10.0 6ol Sel 3.6 2.0 0.0 0.0
Free 7;6 11.0 2.8 i o0 408 . N 2.8 1.0 00 0,0
9  Total 7.8 110 12.6 9.8 7.0 4.2 2.6 1o D0 0.0
Free 6.7 G2 11.0 6.7 Se2 3.2 1.8 0.0 00 0.0
10 Total 948 11.8 11.8 8.6 64 3.8 240 146 0.0 040
:Erae 7*0 9 .6 9.8 600 448 2.6 1 02' 0.0 0-0 Q.O
4 Dotal  10.6 12.6 124 T0 $.6 6.2 4.0 246 0D 0.0
m‘ 706 1@02 9.0 608 6.0 403 2¢8 1 .0 030 O.Q
2  Total | 8.6 1.4 13,2 8.4 642 3.8 2,0 1.8 0.0 0.0
Eme 608 10&6 ‘208 706 500 2;6 108 010 000 0.0 .

Average ' , ‘
Total 9,10 11,56 12.66 8,56 6.66 500 3.23 1.86 0,00 0.00
iree. 7.08 3.7 1050 £ o635 H5.13 2,63 2e26 04850 D.,00 0,39




TABLE VI a

Chloramphenicol 30 mg per ke body weight intramy seuler

Plasna concentration of chloramphenicol in zoats

(values expressed in mcg/ml)

Goat | - " Piwe post administretion (hours) B
NO « : — -— e e e m e e i e e e o e e e
: , 1 _ 4 8 12 16 24 32 40 48
3 Total 12.8 15,6 17.6 116 8.6 5e2 48 244 . 0,0 . 0.0

Free 8.6 10.2 12.4 8.2 6.8 3.0 3.2 1.8 0.0 0.0

4 Total  11.6  14.2  15.2 114 8.0 5.6 3.4 2.8 0.0 0.0

:Free 8 .2 N 9;6 11 .2 8.4 7.2 308 2.9 1 .0 000 ) ' 0-0

- Free 3.2 10.8 13.4 9.6 6.4 44 4.2 2.0 0.0 0.0

6 Total  12.8 14.2 144  10.6 8.6 54 5.2 2.8 0.0 - 0.0

Free 10.2 11.6 . 12.0 8.2 6.0 402‘ 4.0 1.0 0.0 0.0

7 Total 11.4 - 135.6 14.8  12.2 9.2 6.8 5.2 2.6 © 0.0 . 0.0

Free  10.0 11.6  12.4 9.4 6.2 5.4 3,8 1.2 ° 0.0 0.0

8 Total 12.2 13.6 17.6 10.8 8.8 5.8 4.6 1.8 0.0 . 0.0

Free 10.4  10.8 14.8 . 8.4 6.0 4.2 3.8 1.0 0.0 0.0
Averaﬁe ; \ :

2,33

Free 9.43 10.76 12.66 B8.70 6.43

- - -

3065 ’ 1033 0.00 0.00




TASEE IV b

Chlorampheniesl 10 mg ver kg body weight intramuscular -
Plagma concentration of chioramphenicol in calves
(values expressed in megf/mi)

o ) " Time post adm;aistraticn (hﬁurs)

Calf P A ) - e 0 - " WS iy - -~ : -
1L E— L 2 4__ g .12 16 24 %2 _ 40 48
1 Total 4.8 7.8 542 48 346 340 2.6 1.2 00 | 0.0

iree 446 Gef 4e8 Tel 2e8 2e2 20 Qe 0.0 QoD
2 Dotal 4 el 7ed Sl 44 Zel ol 18 2.0 3.0 0.0
Fpe Deld e 4.6 Jel3 2.4 24D 1.2 D¢l G0 (.0
3 Total Ao 76 5.0 4.8 Bel FLRL 2¢0 1.0 0.0 (SIR4
iree 4 o2 6.8 4.2 440 23 242 1.0 a0 00 D0
iree Y 6.2 S0 3e2 5.4 1.8 1.0 .@ 0.0 0.0
5 Tobal 440 ] T el So6 4.8 Sed 2ol 1 3 . 1.0 0 D0
Free Zed Ged 5o T8 Zed 1.6 12 J0 Vel Qe
[ Total Sels 6.3 5.4 4. :’).6 2¢0 1.0 el . e 0.0
free ' EQ& 5.9 4.8 3.8 3.2 240 . [y .0 0.9 Do)
iverage
iree 3466 6.16 4.53 3.63 z.és 1,96 1,06  0.00 0,00 000




”1g§g§ coneenggation of " chloramphen;col in mlves

{values expressed in meg/ml)

Caif - Time post adniniatration (hgura) | N
Ho., | 1 2 4 8 12 16 24 32 40 48
T Ictal 10.2 15.0 17.6 12.8 = 12.0 11.6 10,2 4§48 242 D0
. . Free 648 9.6  11.4 10,6 9.6 Be2 7.2 3.0 1.0 0.0
8  Total 1.8 17.6 20,2 152  13.6  10.3 7e6 3ok 1.8 0.0

ree Ze4 124 17.6 - 14,0 11 .0 q.6 58 2.@\ 1.0 0.0
9 Tatal Sed 12.8 1€.4 13.2 12,2 9,6 60 2.8 10 D0
Free ‘8.0 10.4 14.6 11.4 12.0 7.8 5.6 1.0 000 000
10 Total 10.4 - 11.8 14.5 12.6 11.8 Q.8 54 32 20 0.0
Tree Sed 10,0 13.0 11.0 G8 TeO 4,8 2.6 1.0 D0
1 Tatal :11.0 ‘ 14.6 14.8 1208 1006 ' 8}8’ ’ &02 108 1.3 0.0
Free 10.4 13.8 133 12.0 10.8 6.0 a4 14D 0.0 Deld
2 Potal 10.8 15.6 1842 13.3 98 7.6 546 2.8 1.2 3.0
rce ?06 12.8 . 14.8' 11.0 702 ' 5.8 . 4.0 '200 0;0‘ 003

.A‘Erﬁg@
' ‘ atnl 1Q0¢3 14-6& 17.00 13g49 '11.66 . 9070 5059 3.13 ) 1&53 Q00
Free  Bu45 11,50 14,30 11,66  9.56  7.50 5.3 1.93  0.50 0.30




 DABLEVI b

(mlues exprocesd in mcg/ml)

Calf - . mme post aﬁministrat;gz_i‘ghaur_ﬁg _ et ————
Boe 1 2 4 a8 12 16 24 2 40 48
3 gotal 7.6 19.3 1646 148 1.8 9.6 5.6 3.8 1E om0
E!aﬁ' 16.@ 1@&6 15-2 - ?3-2 9.6 712 5-0 2;6 1.9 ﬁ.@
4  Total 1842 2142 18,6 1746 1342 10.2 648 3.2 1.6 0.0
Free 17.0 19.2 16.0 15.2 10.4 £.0 S0 240 2.0 3.0

3 Total 1642 20,2 18,2 1642 14.6 J8 Te6 4453 2.6 1.9
‘Frﬁﬁ 1&68‘ 1%08 1?}2 ’4p8 19.3 ?02 4&@ 3;2 108 09

6 Total 17.2 194 16,0 158 13,6 T8 5.4 440 1.8 0.0
Fr&e- 16.2 1708 15&6 ,306 11.9 5‘2 4.2 218 ’ 1.0 000

7 Potal 176 2102 1?n0 14.8 135.0 Gel Sef 268 1.0 9] -.Q

) me 15.8’ 17¢2 16.2 ’302 9.2 7.9 ' 4.6 2.2 @bﬂ QCO

8 T@t&l 153»@ 21 .0 1 7.6 13.3 1 2:6 909 . 503 30{3 1 02 9.3

Free 172 2040 15.2 12.8 Ge8 842 38 T8 040 T

Averape . . ‘
‘otal ‘1?163 20446 1733 15&&6 13010 9.26 5096 260 1.66 .00
Free 16,46 12460 15.90 1380 9096 B.06 443 245 De6% 0,00

- " 4 '




TABLE VIT &

Chloramphenicol 10 mg per kg body weight intramugcular

Urine concentration of chiloramphenicol in coats

(valuee expressed in meg/ml)

Goat Time post administration (hours)
No. o= g====—=- g R T3==—====" 7 M P 6= 5
1 Total 113.6 124.0 ' 160.2  178.4 321 .0 262.4  212.4 123.2 584 22.0
. Free. 12.4  15.6  18.8 21 .6 22.0 28.4 24,2 15.2 6.4 1.8
2 Dotal 106.2 112.4 150.8 ~164.2 308.0 240.0  202.2 112.8 72.0  21.0
Free  11.8  16.4  17.2 - 18.8 34.6 24.8 18.2 11.8 9.6 1.6
3 MPotal 98.2 126.0 145.8  156.8 302 .4 246.6  203.8 12046  54.8  17.2
Free 9.6  14.0  14.8 16.6 31,2 28.6 18.0 12.0 6.8 1.0
4 Total 108.4 124.2 128.4  145.8 284.6 252.2  196.0 120.4  58.2  20.0
Free  12.8  13.2  13.4 17.2 32.6 27.2 16.8 12.0 5.8 2.6
5 Total 106.0 114.4 132.0  148.6 264 .2 238.4  206.4 118.2  62.8 1642
Free  10.6 11,4 14.2 16.8 30.0 24,2 19.4 13.2 66 1.2
6 Total 110.0 122.4 133.8  164.0 284.3 264.2  198.4 108.8 56.2  18.2
Free 9.6  14.2  14.C 16 .4 3.2 24.2 21.2 19.6 6.0 1.0
Average . 4
s 107.06 120.56 141.83 159.63 294.10  250.63 203.20  117.00 63.73 19.10
Free  11.13  13%.80 15.40  17.90 31.93 26.23  19.60 12.%0 6.86  1.53



TABLEY VIII &

Chilorampi

Urine eoncentration of cﬁlorg_mghanicgl in gbata
{valucs expresced in meg/ml)

I ey uels W P S0 G A - - M - - at w L 2 2 1 1 ]

Goat o Time post administrotion (hours) |
Ho. T 2 4 8~ 12 16 . 24 327 40 48
7 Total  124.2  147.4  160.8  197.2 272.6 310.2 G63.2  264.2 116.0 22,0

free 14.8 16.8 21,2 23,8 32,6  38.2 ) 29.4  13.6 2.6

8 Total  138.0  15T7.4 169.0 -  178.4 237.2 284.8 - 538.4 2170 122.8 42.6

Free 16 .6 17.6 19,0  21.2 38.4 29.6 56 «6 24.6 1342 3.8

9  Potal  117.6  142.2 173.4 176.0 228.4 280.0 524.6 20644 123.6  37.0

Pree 10,0 14.8 22,6 ° 21.0 32.6 2842 5348 23,2  15.2 4.0

10 Total  126.4  150.8 164.2 182.4 245.2 268.6 $42,0  188.8 134.2  28.2
Free 16,2 16,8 19,0 22,6 320  32.2 5842 2446 13,8 3.2

2 Total  128.2  137.9 ° 164.2 198.8 24642 28940 527.6  232.2 160.0  47.6

Free 12,8  1%.2 138 21.8 28.6  34.6 576 2662 - 17.8 4.4

Average
SEEMRtal 129,26 144473 169.00  186.80 248,46 285.80 542446  225.26 130.60  34.40
Free 14,05 15,86 20,00  21.86 32.26 32,06  56.03 24,76 14.46  3.46




Free

20445

224535

40,63

75435

97 .06

88 .Qé

Gggt - - Time poet administration (hours) =
% T 2 s 8 12 16 24 32 40 48
3 Potal 178.6 192.6 482.6 825.0 925.6 964.6 801.4  410.,2  185.2 68.4
Free 2242 21.2 45 4 89,2 101.8 102.2 B81.6 4449 24.4 12.8
4 Total 154.2 183 .4 395.0  T45.2  945.0  895.2  T60.2  460.6  195.2 85,6
 Free  19.8 23,2 31 .8 73 o4 52,6 92.4 78,0 46.8 22,2 3.6
5 fTotal 186.4 . 199.8 420.2  T65.0  867.2  805.2  To4e2  395.8 16544 1200
Tree  18.4 19.6 48.0 66.6 91 .6 83.8 7442 3346 18.6 12,2
& Total 17642 192,68 465.2  183.2  933.0  865.6  760.2  398.0 1734 99,6
Free  24e2 24.6 32,8 6842 36,4 8644 £1..6 31,2 17.0 3,2
7  Total 142.8 17642 402.4  T38.4  923.8  800.6  540.8  365.0  164.2 3.6
Free  21.0 2244 3342 T1.6  102.4 87.2 6346 45.8 14.2 6.0
8 Total 192.4 19442 420.2  T24.0  924.2  T69.8  420.8  392.6  175.8 69¢4
free 171 19.2 45.6 83.0 94,6 70.4 40,2 21.0 18.8 Bk
Avera o , , _ o
Ay el 17010  159.80 430,03  763.46 919.80 863,16 677.93 403,70 177.36  86.93
69,86 39,73 19.20  9.70

-

e



TARLE VII B

Chioramphenicol 10 mg per ks baly weisht intramusculisr
Urine concentration of chiorarphienicol in calves
. {velues exprecced in meg/ml)

Calf ‘ ‘Mre post administration (hours)
Koo T2 4 8 12 16 24 32 4 8
T R0tal 146e8  174e2  102.4 20148 BE2.2  328.0  B40.2 " 230.4 136.8 T 3305 N
2 Total 1524 168,86  188.2  197.2 2486 2978 $20.8 2018 B1e2 282
Tree 1446  21.6 20,6 21.8  £5.2 29,6  Gl.4 19,3 17,6 1.3
3 Totol 127.6  151.8  174.2  210.8  2%3.4  310.6  601.8  205.4 6ol 4346
TPEC 1242 1748 1646 176 2183 34.3  58.4 1540 1740 4.8
4 Total 128.0 164.0 187.8 209.4 247.4 T919.2 597.4 232, G0k GTel
Free  159.4 1346 192 19.4 26.6  29.6 50,2 21 .3 16,6 546
5  Total 1312 149.6 16644 10942 26440 50044 6044  200.6 824 4148
Free 13,2 15.8 21.6 198  27.2 30.8  59.4 2440 176 703
6 Total 1288 152,86 161.6 170,58 2276 304 611.8 217.8 104.6 44 odd
Tree 1340 1442 1348 G646 2040 312 66.4 210 1448 2,2

AVErLTe
Total 135.93 16010 177.76 193.60 245.06 7303.93 61333  213.56 9756 42416
Free 13,10  1€.76 09.36 1953 24.23 31.80 59,32 21.93 1716 5663

. G . - Ty S I o T e I U TR e L2 g -




2AME VIIID

' ﬂrine concentration oL chloramghenical in calves
(values expressed in acg/al)

celr. o " Time post mdministration (hours) | )
T 12 A6 ... 2432 _____40 ___ 48
7 - Total 16546 204.8  402.6 58442 56340 46244 361.6 160e4 11D.2 62.8
8 - Iotal 145.0  221.2 41044 82,6  B40.2 432.0 374.6 158.8 118.2 72.4
8 - Totsl 162,6  200.8 390.6  520.4 S584.8 -  414.4 3032.8 172,60 1200 70.8
10 Total: 135.6°  210.6  393.6 560.0 53844  428,8 394,66  174.0 120.0 69.4
1 Total  154.8  24B.0  413.6 57646 568.6 433,2 380.4 167.83 - 98.2 . 62.4

: Free 16,4 22,2 38,8 52.8 5942 41.0 3746 17.6 96 642
2 Potal 152.6 212.6 400.8 5290 559.6 424 .4 352,.4 158.8 110.6 55.6

Average ' .
' ¥otal 152,10 216433 402768 542413 563,50 432,60  374.46 165430 109456 66,23
Free 15.23 21 .23 38,90 5323 55010 43,53 35680 16.46_'111,$3' ?.18 

o e 00 2l Ak y - .ok . e ; " o2 " ke L
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TABLZ IX b
TP r kg body weish \
Urine concentration of chloramphenicol in calves

{values expressed in meg/ml)

21.70

6573

87.13

P -

T N o A @Y W N
.

5354435

17.60

- i _ - )
Calf . | _Time post administration (hours) . S
¥o. 12 4 8 12 16 24 32 40 48
3 Dotal | 185,6 01,2 480,86  625.8  853,8  628.4 508,48  189.2  125.6 624
4 Total  178.4  232.8  508.8  641.6 9084  T21.8 52446  148.8  B89.6 48.2
Free 16.4 - 24’02 4908 . 6408 8906 7" -2 5304 1700 . 809 4‘2
5 Total  168.4  228.4° 51644  608.6  893.4  T45.0 521.4  121.6 96,0 T0.6
Free 14.3 23 & 5044 754 872 T340 568 14 ob 14 .4 6.0
6 Total  $91.8 192,6  499.8  624.4  B76.2  75%.4 49844  133.2 121.4 544
Free 17.5. 21.2 37.6 67.6 8E.2 81.6  49.4 14.6 12.6 4.2
7  Total  172.6 2214 51446 6172  901.4  629.6 S506.2  196.0 98,2 91.0
Froo | 14.8 20,2 54 .3 57.8 94,6 64e6 518 174 8.0 e
8 Total 177.8 227,0  492.4  632.0  B27.8  649.0 546.4  163.6  101.8 68.2
Freu 16.0 18.4 34 .6 1.4 at .6 62.8  57.6 19.4 11.6 6.0
Afﬁfggg | |
Potal 178443  217.26 502,03  625.00 876433 692,83 517.56 160.46 105.43 70.80
Free - 16,36 69,50 11.35

5.8
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ABSTRACT



ABSTRACT OF SSTUDIES ON THS RATS OF DISAPPEARANCE OF

CHLORAMPHERICQL FRONM THE BLOOD OF GOATS AND CALVESN.

Studies were aonduetea in goats and calves on
the blood level of chloremphenicol at three dowe jevels
of 10 ng, 20 zg and 30 ng per kg body weight intramuscu-
larly. The data obtained revealed that:

Single dosee of 10 mg per kg body welight, falled
to produce minimum therapeutic concentration (5 mmg/m;) of
the drug in‘bléod of both goats and calves. A% 20 mg per
kg body weight, the minimum therapeutic concentration
persisted hetﬁeen second and seventh hour in goats, aﬂd
aecon@ and seventeenth hour in calves., A% 30 mg per ng
body weight, the minimum therapeutic concentration main~

tained between secand and eleventh hour in goats and

second and nineteenth hour in calves.

Peak concentrations of the drug were obtained
both in goate and calves between second and third hour

after the administration bf chloramphenicol,

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



|0 04

In a limited sttempt made to study the foxicity
of chloramphenicel in calves, 100 mg per kg body weight,
asdministersd daily, intrevenously for 30 days, did not

produce acute toxicity.

. Pransient "shock like" symptoms were noticed

soon after injection and persisted for 10 to 15 minutes.

- Ko alterations in blood constituents cmld be
detected for the 30 days duration. |




