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ABSTRACT: DouvirR-N is a combination of three drugs (lamivudine, zidovudine and nevirapine) used for
pre-exposure prophylaxis and management of Human Immunodeficiency Virus (HIV) infection in sub-
Saharan Africa. The objective of this research work was to investigate the potential harmful effects of this
drug on the histology of cerebellum of Wistar rats. Twenty male Wistar rats were used for this study. The rats
were divided into 2 groups of 10 rats each. Group A served as the control, while group B were treated with
9.28 mg/kg of Duovir-N twice daily for 30 days. After the duration of drug administration, the rats were
sacrificed using the chloroform inhalation method and their cerebellum harvested, processed and stained using
haematoxylin and eosin, silver impregnation method, paraffin impregnated Glial Fibribular Acidic protein
(GFAP), Neuron specific Enolase(NSE), and neurofillament(NF), immunochemistry methods. Stained slides
were viewed under a light microscope. Results obtained showed that the cerebellum of Groups B in H&E and
silver stains was affected with severe shrinkage and distortion of the Purkinje cells, when compared with the
control group. GFAP, NSE and NF test showed increased expression of GFAP, NSE and NF in test group B
than the control. The drug Duovir-N™ is harmful to the cerebellum and should be prescribed with cyto-
protective agents. © 2015 iGlobal Research and Publishing Foundation. All rights reserved.

INTRODUCTION

Duovir-N is a fixed dosed combination therapy used for
the treatment of Human Immunodeficiency Virus;
comprising of Lamivudine, zidovudine, nevirapine [1]. It
is used to treat HIV patients who have already been on
other HIV medications and have responded well to each
of the drugs in the combination; and are also able to
tolerate each of these medications, at the recommended
doses without requiring a dose adjustment due to low
weight. Duovir-N tablets prevent or slow down the ability
of HIV to replicate and spread, which keeps the viral load
down to a low level, allowing the numbers of CD4+ cells
to increase so that the immune system can recover,
reducing the risk of disease progression [2]. This triple
drug therapy with Duovir-N makes it easier to take the
medications regularly, which helps improve compliance
and helps prevent resistance of HIV to individual drugs

[3]. Modern combination therapy is highly effective and
people with HIV on antiretroviral treatment could live for
the rest of their lives without developing AIDS [2].

Despite these improvements, prolonged benefits of
antiretroviral drugs are compromised by numerous side-
effects, adverse clinical events and toxicities. All
antiretroviral drugs can have both short-term and long-
term adverse effects. The risk of specific side effects
varies from drug to drug, from drug class to drug class
and from patient to patient. Some of the clinical events
include AIDS-related insulin resistance, lipodystropy
syndrome, gastrointestinal symptoms, hyperglycemia [4-
6].
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The most common and troublesome toxicities of
Nucleoside Reverse Transcriptase Inhibitors (NRTISs) is
hepatoxicity [6, 7]. Virtually every licensed antiretroviral
medication has been associated with liver enzyme
elevations [8]. Liver toxicity may also occur as a
consequence of mitochondrial damage in patients
receiving nucleosides analogues, particularly Zidovudine
or Stavudine [9, 10]. Other detrimental effect of anti HIV
drugs includes; allergies, hyperglycaemia, lactic acidosis,
and gastrointestinal  disorder [11], myelopathy,
neuropathy, neurologic pain, changes in cognition and
dementia [12].

In recent years through global collaboration lots of
Nigerians are now taking antiretroviral therapy with its
potential side effects [13, 14].The increase in conflicts in
the country and consequent increase in rape has also
increase the burden of people taking antiretroviral therapy
as post exposure prophylaxis (PEP). Post exposure
prophylaxis is also practiced by health workers when they
have occupational exposure to HIV; they are expected to
commence treatment within 72 hrs after exposure and to
continue with the medication for as long as 30 days. HIV
positive pregnant women are also given this medication to
prevent mother to child transmission of HIV thereby
exposing the mother and the unborn child to this
medication.

Prolong use of highly active antiretroviral therapy
(HAART) can lead to neurologic complications, affecting
neurobehavioral such as, myelopathy, neuropathy,
neurologic pain, changes in cognition and dementia [13,
14]. There is a report that even low concentrations of
antiretroviral (ARV) drugs that penetrate the blood brain
barrier have detrimental effects on the central nervous
system [15]. Cognitive impairment occur in a substantial
(15-50%) proportion of HIV infected patient on highly
active antiretroviral therapy) [16-18]. It has also been
reported that about 40% of patients treated with
lamivudine develop toxicities related to the central
nervous system, with symptoms such as dizziness,
insomnia and depersonalization [19].

This study was designed to investigate the effects of
administration of Duorvir-N on the histopathology of the
cerebellum of Wistar rats.
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METHODOLOGY

Twenty male Wistar rats were used for this study. The
animals were acclimatized at the animal House of the
College of Health Sciences University of Uyo for two
weeks, before they were divided into 2 groups of 10 rats
each. Group A served as the control, while group B were
treated with 9.28 mg/kg of Duovir-N twice daily for 30
days. Douvir-N was from cipla pharmaceuticals and was
obtained from the pharmacy of the University of Uyo
Teaching Hospital, Uyo, Nigeria.

The animals were handled according to the guidelines for
the treatment of laboratory animals and the study was
approved by the ethical committee of the Graduate School
Faculty of Basic Medical Sciences University of Uyo.
The rats were treated for 30 days and allowed water and
feed ad libitum. On the 31st day, the rats were sacrificed
using chloroform inhalation method and their cerebellum
harvested, processed and stained using the Haematoxylin
and Eosin, Silver impregnated method, paraffin
impregnated Glial Fibrilar Acidic Protein (GFAP) and
Neurofilament (NF) immunochemistry methodS. Stained
slides were viewed under a light microscope.

RESULTS & DISCUSSION

The benefits of antiretroviral drugs are compromised by
numerous  side-effects, adverse clinical events and
toxicities [20]. In this study there were clear distortions to
the purkinje cells and granular cells of the cerebellum in
the groups treated with Dourvir-N. This corroborated with
earlier researches which reported that antiretroviral drugs
may damage the cerebellum [21]. Cerebellum is known as
a motor control centre, and it is increasingly recognized as
contributing to general cognitive processing and
emotional control [22-24]. However, findings have shown
that the cerebellum may be able to perform cognitive
activities independent of motor function [25, 26]. Studies
on rats have associated HIV infection with increased
neuronal degeneration and death [27, 28].This study has
shown that in addition to the HIV infection the
antiretroviral drug Dourvir-N might have the potential of
causing neuronal degeneration.
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PLATE 1 Photomicrograph
showed the three cerebellar cortical areas; molecular (ML) layer, granular (GL) layer, and disrupted and shrunken
Purkinje (P) cells. The Purkinje cells appear elongated and aggregated. The granular cells appear aggregated when
compared to control (A) H & E, x 400.

PLATE Il Photomicrograph of the hi bellum of group A control and group B treated with 9.28
mg/kg of Duovir-N™ showed the three cerebellar cortical areas; molecular (ML) layer, granular (GL) layer, and
disrupted and shrunken Purkinje (P) cells. The Purkinje cells appear elongated and the granular cells appear
aggregated Silver stain, x400.
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PLATE i Photomlcrograph of the histology of the cerebellum of group A control and group B treated ‘with 9.28
mg/kg of Duovir-NTM showed severe increased expression of GFAP by astrocytes (arrow) in group B treated with
Duovir-TM than the control group GFAP X 400

PLATE IV Photomlcrographof the hlstology of the cerebellum of group A control and group B treated with 9.28
mg/kg of Duovir-NTM showed increased expression of NSE in group ( B) than the control group (A) NSE X 400
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PLATE V Photomlcrograph of the hlstology of the cerebellum of group A control and group B treated with 9.28
mg/kg of Duovir-NTM showed increased expression of NF and more cellular population stained in group (B) treated

with Duovir-NTM than the control group. NF X 400

TABLE 1 Color intensity of NSE, GFAP and NF between the control and Duovir-N group

N=10 NSE GFAP NF
color intensity
Control A * * *
GROUP B ** **k%k **k*k
KEY: Mild * Moderate ** Severe ***

These  findings  were  further  supported by damage. Cytoprotective agents might be a necessary
immunochemical studies which showed increased innovation in HIV treatment to reduce drug toxicity.
expression of GFAP by astrocytes and increased

expression of NF by neurons in group B that was
administered with Douvir-N. Glial fibrillary acidic protein
is an astrocyte-specific intermediate filament protein
whose expression is required for fibrous astrocyte normal
function including maintenance of CNS white matter and
blood-brain barrier integrity [29, 30]. Neurofilament and
Neuron specific Enolase activity were up-regulated
indicating neuronal damage in the groups treated with
Douvir-N.  The neurodegeneration and distortions in
histological architecture might lead to motor dysfunction,
this is of great concern to children and pregnant women
who expose their unborn child to this drug.

CONCLUSION

This study has demonstrated that Douvir-N causes
distortions in the histological appearance of the
cerebellum. Routine neurologic assessment of patients on
Douvir-N might help in early detection of cerebellar
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