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ABSTRACT

Chloramphenicol (CAP) is a broad-spectrum antibiotic affecting both Gram- positive and Gram- negative
organisms. It is used in many parts of the world for the treatment of life-treating infections including typhoid fever
and meningitis. It is a commonly abused drug in Nigeria. The effect of chronic administration of Chloramphenicol
on the histology of the liver was investigated in rats. fifteen mature albino wistar rats weighing between 180g-302g
were divided into three groups of five rats each. Group A was the control group and was administered with 1 ml of
distil water, Group B was administered with 7.14 mg/kg body weight of chloramphenicol, Group C was
administered with 14.29 mg/kg body weight of chloramphenicol. Drug administration was done twice daily for 4
weeks. On the 29" day, the rats were sacrificed using chloroform inhalation method, the livers were harvested and
processed. The tissues sections were stained using haematoxylin and eosin staining technique. Blood samples were
collected for liver function test; aspartate aminotransaminase (AST), alanine aminotransaminase (ALT), alkaline
phosphotase ALP. Histological results revealed moderate to severe cellular distortion, with  nuclear clumping,
vascular congestion and degeneration, vacuolization, enlargement of the central vein, dilatation of the sinusoids and
nuclei pyknosis in the treated groups, when compared with the control (Group A), biochemical analysis revealed
increased levels of Alanine aminotransaminase (ALT) when compared with the control group. These results suggest
that chronic administration of chloramphenicol is toxic to the liver and should be taken with caution.

Key words: Chloramphenicol, liver, biochemical, histological

INTRODUCTION easy to manufacture, it is frequently an antibiotic of

Chloramphenicol (CAP) is a broad-spectrum
antibacterial drug that is widely used for topical
application in ophthalmology and dermatology'. The
drug has gained wide acceptance in the third world
countries particularly, because it is cheap and effective’.
Despite CAP's known haemotoxicity, it is used in the
treatment of ampicillin-resistant Haemophilius
influenzae infections’, vancomycin-resistant
Enterococcus faecuium bacteremia”, and it is effective
in the management of anaerobic infections of the
central nervous system’.

Choramphenicol is used extensively in non-
industrialized countries for life-threatening infections
because it is cheap and effective despite it known
haematoxicity and linkage to fatal aplastic anaemia”
Because of'its rare but severe side effects, this otherwise
excellent drug is used only when there is no alternate
antibiotic, and thus the benefits far overweigh the risks’.

Chloramphenicol is a bacteriostatic antimicrobial drug
that became available in 1949 and as it is both cheap and

choice in the Third World. Due to resistance and safety
concerns, it is no longer a first line agent for any
infection in developed nations, although it is sometimes
used tropically for eye infections. Nevertheless, the
global problem of advancing bacterial resistance to
newer drugs has led to renewed interest in its use’.
Chloramphenicol represents the product of years of
antibiotic development. Due to its pH, it shines above
most antibiotics in terms of ability to penetrate into
infected tissues and tissues with biological barriers. It
can easily pass deeply through purulent material to the
organisms hiding within, through cell membranes to
attack parasites living within and into organs where
other antibiotics cannot'’. Chloramphenicol acts on the
protein manufacturing system of bacteria yet it does not
affect mammalian, reptilian or avian ribosomes. Highly
susceptible bacteria are killed outright while others are
merely rendered unable to divide and the host's immune
system then destroys them upon discovery"’.

Despite the therapeutic use of Chloramphericol, some
important adverse effects include; depression of bone
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marrow, grey baby syndrome, diarrhea, flaccidity,
toxicity, collapse, cyanosis, shock and abdominal
distension'. Haemotoxic effects includes a reversible,
dose-related reticulocytopenia and anaemia developing
during treatment. Second, a non-dose-related aplastic
anaemia, developing weeks after treatment, is often
irreversible and fatal”. In most developing countries,
the general approach to cushioning anticipated anaemic
effect of CAP in man or animal, is by concurrent
administration of multivitamins and haematinics. It is
expected that increased delivery of newly formed red
blood cells into the circulatory systems, as products
from increased rate of haemopoiesis caused by
multivatimin—haematinics will serve to reverse the
state of anaemia precipitated by CAP".

Metabolism of CAP appears to play a pivotal role in its
toxicity and reactive oxygen species (ROS) have been
implicated”.  The drug is known to undergo
biotransformation by hepatic glutathione S-
transferases (GSTs) to aldehyde derivatives, which in
turn may generate free radicals due to oxidation by
xanthine and aldehyde oxidases'* . CAP enabled the
oxidative stress response of neutrophils and increased
ROS production'®. Tt has also been shown to inhibit
drug metabolizing enzymes, affect antioxidant
enzymes and hepatic esterases and amidases™’. There
has been increase in the use of this drug due to self
medication, cheap cost of procurement and over the
counter purchase of the drug for the treatment of
typhoid fever and other bacterial infection in Nigeria.
The objective of this study therefore was to investigate
the effect of chronic administration of this drug on the
histology of liver and liver enzymes in Wistar rats.

MATERIALSAND METHODS

Twenty (15) mature albino Wistar rats weighing
between 180g-302g were divided into three groups of
five rats each. Group A was the control group and was
administered with 1 ml of distil water, Group B was
administered with 7.14 mg/kg of chloramphenicol,
Group C was administered with 14.29 mg/kg of
chloramphenicol. Drug administration was done twice
daily for 4 weeks. On the 29" day, the rats were
sacrificed using chloroform inhalation method, the

livers were harvested and the tissues sections were
stained using haematoxylin and eosin staining
technique. Blood samples from each rat were collected
using syringes and needles and separated into sample
bottles and allowed to stand for 30 minutes for clotting
to take place and then centrifuged. The serum extracted
into fresh test tubes and stored in a refrigerator for
analysis of aspartate aminotransaminase test (AST),
alanine aminotransaminase test (ALT), alkaline
phosphotase ALP.

Measurement of alkaline phosphatase

This was by the optimized standard method
recommended by the deutsche Geseiischage fur
Klinishche Chemic GSCC (1972). P-nitrophenyl
phosphate is hydrolysed to phosphate and p-
nitrophenol in the presence of ALP. A calculated
amount of sample 0.01 ml in a test tube was mixed with
reagent (0.5 ml) containing the substrate p-nitrophenyl
phosphate and brought to room temperature. The
solution was mixed, initial absorbance read after 1
minute. The reaction was allowed to stand for 3 minutes
and the absorbance read again at 405 nm. Alkaline
phosphates activity was calculated from.

UL=2760x AAnm/minute micro

UL=Unit of aklaine phosphatase affi nity

AA=Change in absorbance

Measurement of alanine and aspartate transferase
The measurement of AST and ALT activities in the
serum were done using endpoint colorimetric-
diagnostic kit (Randox; Labouratories UK) based on
Reitman and Frankel (1952)10 method.9,10 The
pyruvate produced by transamination reaction between
L-alanine andketoglutarate reacts with 2, 4,
dinitrophenyl hydrazine to give a coloured hydrazone,
which represents alanine aminotransferase activity. The
oxaloacetate hydrazone formed with 2, 4 dinitrophenyl
hydrazine is used to measure

aspartate aminotransfarase (AST). Both AST and ALT
were read at 540 nm wavelength.

All results were analyzed using one way Analysis of
Variance (ANOVA) and post hoc test.
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RESULTS

Plate 1: Photomicrograph of the histology of the liver of group A showing the normal liver architecture; the central vein (V),
hepatocytes plates (H) and sinusoidal spaces (S) are well shown. The nuclei (N) are also normal H & E, x 100 and X 400

Plate 2: Photomicrograph of the histology of the liver of group A treated with 7.14 mg/kgl showing mild distortion of liver
cellular architecture; the central vein (V) are dilated , hepatocytes plates (H) are shrunken with cellular degeneration (CD)and
sinusoidal spaces (S) dilation with pyknoticnuclei (P) andkaryorrhexis H & E, x 100.

4 By T ) * £
Plate 3: Photomicrograph of the histology of the liver of group C treated with 14.29 mg/kg showing moderate distortion of
liver cellular architecture; the central vein (V) are dilated, , hepatocytes plates (H) are shrunken with cellular degeneration (CD)

and sinusoidal spaces (S) are dilated with fragmented pyknotic nucleus and karyorrhexis (K)when compared with the control
groupA.H&E, x 100.
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Table 1: Levels of AST, ALT and ALP in the Serum of Wistar Rats

Group(s) AST Mean =+ SEM ALT Mean + SEM | ALP Mean + SEM
1 100.28 + 6.82 21.80 + 1.07 5820 + 2.67
2 88.20 + 5.89ns 2120 + 0.89ns 57.60. £ 2.93ns
3 77.00 + 10.01ns 3640 + 2.62° 6120 + 1.80ns

Values are mean + of 5 rats in a group

ns = non- significant difference from control group (P>0.05)

* = significant difference from control group (P<0.1)

DISCUSSION

Chloramphenicol (CAP) is a broad-spectrum antibiotic
affecting both Gram- positive and Gram- negative
organisms. It is used in many parts of the world for the
treatment of life-treating infections including typhoid
fever and meningitis .

The liver plays a major role in the metabolism of
antibiotic drugs and this makes it vulnerable to various
kinds of injuries including; neurotoxicity, bone marrow
depression, leukemia, aplastic anemia and gray baby
syndrome "

The results obtained from this study revealed that oral
administration of Chloramphenicol had toxic effects
on the liver, with moderate to severe distortion of liver
cellular architecture; dilatation of the central vein and
sinusoidal spaces with pyknotic nuclei changes when
compared with the control group this findings
corroborated with the work of earlier researchers who
reported a significant reduction in epididymal sperm
count and sperm motility with a discernable increase in
sperm abnormalities in rats administered with
chloramphenicol™”' . In vitro experiments, had shown
that chloramphenicol had adverse effects on bone
marrow cells. Chloramphenicol caused dose-related
inhibition of erythroid and granulocytic colony forming
units obtained from LAF, mice. The lowest
concentration used (5 ug/ml) caused some degree of
inhibition of erythroid cells, while the highest
concentration (60 pg/ml) produced complete
inhibition™*. Chloramphenicol toxicities may be due
to its ability to inhibited DNA synthesis. It may also be
associated with the oxidative stress through generation
of free radicals and reactive oxygen species (ROS).”
Saba et al., found that prolonged administration of
Chloramphenicol could cause liver and kidney
damage™ and Ahmadizadeh et al., reported that
prololong administration of Chloramphenicol can
cause liver and intestinal damage™.

ALT and AST are liberated into the blood whenever
liver cells are damaged and increased plasma enzymes
activity is a sensitive index of hepatic damage.” *’
Neither of these enzymes is specific to the liver but ALT
occurs in much higher concentration in the liver than
elsewhere”. Therefore, the increased serum ALT

activity in this study more specifically reflects hepatic
damage. ***'This agreed with the histological findings
whichrevealed liver damage.

In conclusion, chronic administration of
Chloramphenicol leads to toxic changes in the
histology and biochemical indices in the liver of Wistar
rats. The cellular distortions were dose dependent.
Therefore chloramphenicol should not be sold over the
counter without medical prescription.
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