HISTOLOGITICAI, AND TSI OCHHEMTCAL
STUDITES ON THFE EFEECT OF
RIFAMPICIN AND T SONTAZTD

ON THE ILIVER AND KITDINFE'Y

OF ALBINCO RAT

THESIS

SUBMITTED IN PARTIAL FULFILMENT OF

MASTER DEGREE OF HISTOLOGY RGN

PRESENTED BY ).
MOHAMED ABD Al RAMMAN AHMED .-
N,

SUPERVISED BY RA

e
DR. SAMIA R. BESHIR DR. EBTEHAG H. EL SAYED

PROF. OF RISTOLOGY ASSIS. PROF. OF HISTOLOGY

FACULTY OF MEDICINE FACULTY OF MEDICINE
AIN SHAMS UNIVERSITY AIN SHAMS UNIVERSITY
DR. SAMIR NAIROUZ IBRAHIN A f)
55 LECTURER OF HISTOLOGY ‘

FACULTY OF MEDICINE AIN SHAMS UNIVERSITY ) ";-_

: L T
FACULTY OF MEDICINIE i
1
AITN SHAMS UOUNT VER?}_{:}Z"Y 5
L} -j )

5
FE-2-3 { v_,i s
S

s

Central Library - Ain Shams University



ACKNOWI.FDGIEMENT

1 would 1like to express my deep gratefulness,
gratitude and appreciation to PROF. DR. AHMED SAEID
Head of Histology Departement for his kind

encouragement.

A lot of thanks are offered +to PROF. DR. SAMIA
R.BESHIR, for her guidance and much help throughout

this work.

I am particularly wvery much gratefull +to DR.
EBTIHAG H. EL. SAYED, for her great patience, kidness
and help that have been much greater than I can

acknowledge. She was my compainon throughout this work.

A special +thank is owed to DR. SAMIR N. IBRAHIM,
tor his kind assistance, guidance and initiation of the

idea of that work.
I am deeply grateful to all may colleagues and the

members of Histology Department Staff for their Co-

operation.

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



CONTENTS

INTRODUCTION AND AIM OF WORK. .. ... .. ... ... 1
REVEIEW OF LITERATURE. . ... ...ttt i e iee s 2
MARTERIAL AND METHODS . . .. ittt e i et et e e e e 12
] 19
T KIDNEY L e e e e e e 19
— LIVER. ... .. oot iniannnnnnn. e et 53
DISCUSSION . . ittt it ittt et e e et ae et e enranan 35
- KIDNEY...... T T a5
— LIVER...... S e e e e e ettt m e b e e 99
by 78 3 103
REFERENCES . . .t it it ittt n e s st i stettasnannsan . .“;B;

ARABIC SUMMARY

Central Library - Ain Shams University



LIST OF FIGURES

KIDNEY

0 26
e e 27
Foig. B e e e 28
e T S 29
e I« 30
T« S e e 31
1 32
Fig. 8........ e e et e e a s 33
I - T 34
Fig. J0. ... 0t iy e i a e e e e 35
Fig. 11 ke e e e e e ks e et e e .e.. 36
2 U 37
2 s 1 38
T 39
B I T 40
e I S 41
e = O R 42
I = P 43
0 e 44
Fig. 20, .. i e e e e e e e 45
L e 46
Fig. 22 i i e e e e 47
= B 48

Central Library - Ain Shams University



Fig.
Fig.
Fig.
Fig.
LIVER
Fig.
Fig.
Fig.
Fig.
Fig,
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

- 4C
3 50
2 51
T T T T T 52
] - 58
0 59
R 0 60
e 61
7 62
K 63
I 64
5., s e iarar s e 65
L S 66
K 67
B Pt e 68
K 69
1 70
. 3 71
e 72
. 3 73
. 74
3 75
e 76
. 77
= 78
= 79

Central Library - Ain Shams University



Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

e 80
5 S 81
T B2
5 7 83
L T T T 84
L2 85
1 < 3T 86
BT e e e e e i e e e e e e s 87
- - 88
L= gg
= o 90
2 91
= e e e 92
63....... G ha i A e e reaea et aa e e 93
5 94

Central Library - Ain Shams University



INTRODUCITITON
AN

A TM OF WORK

Tuberculosis is =still frequently met with clinically.
Administration of rifampicin in combination with isconiazid
may represent the optimal +therapy for all forms of disease
caused by sensitive strains of Mycobacterium Tuberculosis.
The large majority of patients can be treated successfully
with rifampicin which was newly introduced in the 1960s. On
the other hand, isoniazid is still considered to be the
primary weapon for the therapy of tuberculosis [Goodman,
L.5. and Gilman A. 1980] Hence, rifampicin and isoniazid
were chosen for the present study to be used singly and in
combination. Both rifampicin and isoniazid produced
undesirable side effects most notably toxic hepatitis [Black
qf.gl., 1975, HMitchell gg.gi., 1975; Dutt EE'E&“ 1983 and
Parthasarathy EE.:E}" 1986] and nephritis [Gabow et  al.,

1976; Barnes et.al., 1984 and Cohn et al., 1985].
The present work was an attempt to study the effects of

rifampicin and isoniazid alone and in combination on +the

liver and kidney of albino rats.
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REVIEW OF LITERATUREKE

Randolph and Joseph (1953) observed jaundice in a
patient treated with 150 mg isoniazid daily for one and a
half months. A liver biopsy was performed 5 days after the
appearance of jaundice. It showed increase in the connective
tissue in the periportal =zone, reduplication of small bile

ducts and wvacuclation of the liver cells.

Merritt and Fetter (1959) reported a case of hepatic
cirrhosis in a patient treated daily with 300 mg of

isoniazid for 50 days.

Cohen et “33., {1961) reported a case of isoniazid
induced jaundice, resulting 1In a fulminating submassive
necrotic hepatitis with hepatic coma and death. They
observed +that Jjaundice, with laboratory and histolegic
findings of hepatocellular necrosis, occurred after starting
isoniazid - therapy. Continued isoniazid therapy was

associated with fatal hepatitis.

Scharer and Smith (1969) demonstrated an elevation of
the serum transaminases, BErum glutamic oxaloacetic
transaminase (SGOT) and serum glutamic pyruvic transaminase
(SGPT), in 10% of asymptomatic patients during the first two

months of isoniazid administration. Interruption of the drug
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showed a return of the enzyme levels to normal. In addition,
they demonstrated scattered smail foci of mononuclear
inflammatory cells, wvacuolation of +the liver <cells and an

increase in the number of kupffer cells in liver biopsy.

Smith and Scharer (1970) stated that in approximately
10 percent of healthy patients receiving isoniazid alone for
chemoprophylaxis, asymptomatic increase aof serum
transaminase concentrations occurred within the first +{wo
months of therapy. They also added +that the serum enzyme
concentrations returned tc normal while +the drug was

continued.

Brummer gf ,al.)(1971) mentioned +that +the risks of
developing liver disease in patients receiving 1isoniazid

were very small.

Pool, Stradling and Worrlledge (1971) +tried daily
rifampicin in a single dose of 600 mg, combined with other
drugs, usually streptomyc in and isoniazid for three months.
In 16% of the patients treated, a pyrexial syndrome
occurred. In one of these patients they observed temperary
renal failure and in another precipitous thrombocytopenia.
In 33% of the ©patients, antibodies +to rifampicin wers

detected in the hlood.
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Byrd and Elliott (1972) evaluated the toxicity of
isoniazid used as a secondary chemoprophylactic agent in 160
adults. They reported frequent evaluation of the serum
glutamic oxaloacetic transaminase (SGOT) level. They found

that no patient developed jaundice.

Garibaldi R.A. EE{EJ.,(IQ?Z) stated that isoniazid has
been widely recognized as a safe and effective
chemotherapeutic agent against +tuberculosis since 1952,
Rumerous studies of isoniazid 1in combination with other
antituberculous drugs have demonstrated its therapeutic
efficacy . In the +two decades since its introduction,
isoniazid was implicated as a possible hepatotoxic in a
small number of case reports. Few serious side effects of
isoniazid used alone for chemoprophylaxis have been
reported. However, the early chemoprophylaxis trials
attempted to identify only overt +toxic side effects of
isoniazid and would have failed +to detect cases of

subclinical hepatitis.

Maddrey and Boitnott (1973) made a study on hepatitis
secondary to isoniazid given as a chemoprophylactic drug for
tuberculosis in a dose of 300 mg daily with an avarage
duration of 12 weeks 1in 14 patients. The hepatic lesions
ranged from a mild, relatively patchy hepatitiz to massive

hepatic necrosis, They observed that +the histological

Central Library - Ain Shams University



findings were in general qulet simiiar to those ot viral

hepatitis.

Beaudry et _ai., (1974) reported that in 6.8% of children
receiving isoniazid for tuberculosis chemoprophylaxis, serum
glutamic oxalocacetic transaminase (5GOT) increased two
months after start of medication. They recommended a lower
dose of isoniazid in order toc decrease the incidence of
hepatotoxicity in programs using isoniazid for the

prophylaxis of tuberculosis.

Scheuer EE-ZEi"(1974) studied eleven patients with
clinical or bicchemical evidence of liver damage during
antituberculous therapy. All patients had received isoniazid
and rifampicin and some had given para—aminosalicyllc acid,
streptomycin and ethambutel or prednisclene. They observed
that hepatitis occurred within a month of treatment in six
patients. They attributed hepatitis to be due to rifampiein

alone or in combination with isoniazid.

’Black et 323')(1975) made an analysis of the overt
hepatic disease that developed in 114 patients while taking
isoniazid for chemoprophylaxis in a dose of 300 mg daily.
They observed jaundice in 10% and hepatomegaly in 30% of the
cases. They also reported an elevated serum levels of
bilirubin, alkaline phosphatase, serum glutamic oxaloacetic

transminase (SGOT) and serum glutamic pyruvic transaminase
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(SGPTy. The onset of +the mild =subclinical liver injury or
the overt hepatic-like disease was found to cccur trom one
week to many months after initiation of isoniazid therapy.
There was a decrease in the serum levels of transaminases
and bilirubin within one week after cessation of the
treatment in some patients. Sections of hepatic tissue from
33 of the patients showed periportal fibrosis and occasional
likage of +the partal areas by fibrous tissue together with
cellular infiltration in the portal areas. There was also

focal areas of hepatocellular necrosis.

Cochran, Moorhead and Platts (1975) stated that acute
renal failure had been associated with intermittent
rifampicin therapy. They reported a case that recelved para-
amino-salicylic acid, isoniazid and rifampicin 3 days per
week for abdominal tuberculosis. After 9 months the drugs
were stopped and were given again one month later. The
patient became anuric after 5 days. They found +that the
liver biopsy was normal, but the renal biopsy showed acute

tubular necrosis.

Comstock and Edwards {(1975) mentioned that +there was
growing enthusiasm for preventing tuberculosis by treating
tubercullin reactors with isoniazid. They added that
hepatitis could be a =significant side effect of isoniazid.

The probability of developing definite or probable hepatitis
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during a year's treatment with isoniazid ranged from 2.4 to

19.2 per 1,000 depending on the age.

Van Daele et.al., (1975} reported a case treated with
isoniazid 12 mg/kgs/day, ethambutol 20 mg/kg/day and
rifampicin llmg/kg/day. Liver biopsy was performed on the
eighteenth day. Histopathologically the changes resembled a

hepatitis-like lesicn.

Gabow‘gf._gj.,(1976) stated that rifampicin was the
first line drug inthe treatment of tuberculosis and its use
was associated with heptetoxicity and acute renal failure.
They reported a case of a 49 year old man that was treated
with isoniazid, rifampicin and ethambutal for active
pulmonary tuberculosis. The rifampicin therapy was
discontinued for five wesks after 35 days of the treatment.
They performed a renal Dbilopsy one week later. The biopsy
showed active interstitial nephritis and a mild

proliferative glomerulonephritis.

Kumar et _Ej.)(1976) noticed that rifampicin therapy
induced acute renal failure which was reversible. They
reported a case of a 56 years old tuberculous woman who
developed proteinuria seven days after starting rifampicin

therapy.
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Litt et . al., (1976} reported that isoniaczid had been
shown to cause transient elevations in serum enzymes of
hepatic origin in adults and in children. 1lsoniazid-
associated liver disease had generally been considered mild,
although significant hepatitis resulting in coma and death

had been noted on occasion.

Ellard et . al., (1978) stated that, 1isoniazid is
acetylated in humans and certain laboratory animals +to
acetylisoniazid. This is then hydrolysed to isonicotinic
acid and menoacetylhydrazine. This moncacetylhydrazine
converted by the hepatic microsomal enzymes to a potent
acetylating agent capable of causing hepatic necrosis. So
rapid acetylators would be at greater risk of hepatic

toxicity than slow acetylators.

Kopanoff et , al., (1978) suggested that age appeared to
be a predominant factor influencing the risk of developing
isoniazid related hepaitis. Also, drinking alcohol,
especially on a daily basis, seemed to enhance the risk of

hepatitis.

Rapp et . al., (1978) made a study on one hundred sixteen
children received isoniazid therapy for tuberculous
infection. Children were treated with 10 to 15 mg of
isoniazid per kg of body weight per day. This high-dose

isoniazid had been suggested as a cause of hepatotoxicity.
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