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Abstract: Douvir–N is a combination of lamivudine, zidovudine and nevirapine used for the treatment of patients with Human 

Immunodeficiency Virus. The objective of this study was to investigate the effect of combined administration of Douvir–N and 

folic acid on the histology and some Biochemical parameters in the liver of Wistar rats. Forty adult albino Wistar rats were 

randomly divided into four groups of ten animals each. Group A served as control and were administered with 1ml of distilled 

water, group B animals were administered with 9.29mg/kg body weight of Douvir–N, Group C animals were administered with 

a combination of 9.29mg/kg of Douvir–N
 
and 0.07mg/kg of folic acid. Animals in group D were administered with 0.07mg/kg of 

folic acid. Animals were sacrificed after 30 days and dissected. The liver was removed and fixed in 10% buffered formaldehyde, 

processed and stained using Haematoxylin and Eosin staining method, carcino-embryonic antigen (CEA) and cytokeratin-7 

(CK-7) immunochemistry methods. Stained slides were viewed using light microscope. Blood samples from each rat was 

collected using syringes and needles, The sera were extracted into fresh test tubes and stored in a refrigerator for analysis of 

aspartate aminotransaminase test (AST), alanine aminotransaminase test (ALT), alkaline phosphotase (ALP). The liver of Wistar 

rats administered with Douvir–N
 
showed distortions in the liver with moderate dilatation of the sinusoidal spaces and nuclei 

pyknotic changes, with increased expression of CEA and CK7 in the groups treated with Douvir–N
 
than the control groups. There 

was a significant increase in ALP in the Douvir–N
 
groups. These changes were ameliorated when Douvir–N was combined with 

Folic acid. The findings suggest that Douvir–N can distort the cytoarchitecture and Biochemical parameters of the liver which 

could be ameliorated by co-administration with folic acid. Folic acid should be given as adjuvant drug to patients on Douvir–N 

therapy. 
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1. Introduction 

Douvir–N is an antiretroviral (ARV) drug that contains 

lamivudine, zidovudine and nevirapine. Belonging to the 

following two groups: nucleoside analogues (NRTIs, 

lamivudine and zidovudine) and non-nucleoside reverse 

transcriptase inhibitors (NNRTIs, nevirapine) [1]. It is used as 

antiretroviral combination therapy for the treatment of HIV 

infection [1]. 

The three medicines contained in Douvir–N can be used 

separately with other medicines for combination treatment of 

HIV infection or can be used together. The dose of each active 

ingredient in Douvir–N is the same as that recommended for 

the medicines when used separately. Douvir–N reduces the 

amount of HIV in the body [1]. It also increases CD4 cell 

counts [1, 2]. 

The triple drug therapy with Douvir–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 
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patient. Some of the clinical events include AIDS-related 

insulin resistance, lipodystropy syndrome, gastrointestinal 

symptoms, hyperglycemia [4, 5, 6]. 

The most common and troublesome toxicities of 

Nucleoside Reverse Transcriptase Inhibitors (NRTIs) 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]. 

Folate is a water-soluble B vitamin that is found naturally in 

foods such as fruits, dark green vegetables, potatoes, beans 

and yeast extracts. Folic acid is the synthetic form of folate 

found in dietary supplements and added to enriched flour and 

grain products [13]. Growing evidence suggests a potential 

role of folic acid in invivo and invitro antioxidants actions. 

When taken before conception, adequate use of folic acid 

reduces the incidence of Neural tube defects (NTDs) by 50-70% 

[14]. Neural tube defects are the results of abnormalities in 

neurulation [15, 16]. Folate modulates a number of disorders 

as a result of its anti- apoptotic and anti-oxidative properties 

[17], this includes: cardiovascular diseases [18], neural tube 

and congenital defects [14], subfertility [14] and several 

malignancies like cancer of the colorectum, lungs, pancreas, 

esophagus, stomach, cervix, breast [20], neuroblastoma and 

leukemia [17]. A deficiency of folate may increase blood 

levels of homocysteine. It also impairs DNA synthesis and cell 

division. Folate supplementation has been shown to decrease 

homocysteine levels and to improve endothelial functions [21]. 

Folate supplementation is associated with improving memory 

deficits among cognitively impaired subjects. Higher folate 

intake is correlated with lower risks of Alzheimer’s disease. 

[22, 23]. The intake of folate has no known drug interaction 

with ARVs rather it enhances the delivery nanoformulated 

ritonavir (RTV)-boosted atazanavir when given to patients 

[24]. The aim of this study therefore was to investigate the 

immunohistopathological effects of Douvir–N and its 

combined administration with folic acid on the liver and some 

biochemical parameters in Albino Wistar rats. 

2. Methodology 

The drugs used in this study Douvir–N is a fixed dose 

combination of lamivudine, Zidovudine and Nevirapine. It 

was obtained from the University of Uyo Teaching Hospital 

(UUTH) Uyo, Nigeria. The drug was manufactured by Cipla 

pharmaceuticals of India. Folic acid was obtained from Top 

care pharmacy in Uyo. The drug was manufactured by 

Vitabiotics Nigeria limited. The drugs were prepared by 

grinding them using a mortar and pestle to powder form. It 

was then diluted with 100ml distilled water. Ethical approval 

was obtained from the Post Graduate School committee 

Faculty of Basic Medical Sciences, University of Uyo. 

Forty adult albino Wistar rats weighing 260g ± 10g body 

weights were obtained from the animal house of faculty of 

Basic Medical Sciences, University of Uyo, Nigeria. They 

were housed in cages and maintained under standard 

environmental conditions. The rats were fed with standard 

pellet diet and water. There were randomly divided into 4 

groups (10 rats per group) and housed in cages. Douvir-N was 

administered twice daily, while folic acid was administered o 

daily. All drug administration was orally and lasted for 30 

days. Group A was administered distilled water, they served as 

control. Group B Douvir–N was administered with 9.29mg/kg 

body weight, Group C was administered a combination of 

Douvir–N (9.29mg/kg) and folic acid (0.07mg/kg), while 

group D was administered with folic acid alone (0.07mg/kg). 

The animals were sacrificed on the 31
st
 day after overnight 

fast using chloroform inhalation method. The abdominal 

cavity was dissected through a midline abdominal incision. 

The liver were extracted and rinsed in normal saline and fixed 

in 10% buffered formalin. They were then processed and 

stained with the Haematoxylin and Eosin staining method, 

carcino-embryonic antigen (CEA) and cytokeratin -7 {CK-7) 

immunochemistry methods. Stained slides were viewed using 

light microscope. 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 was extracted into fresh test 

tubes and stored in a refrigerator for analysis of aspartate 

aminotransaminase test (AST), alanine aminotransaminase 

test (ALT), alkaline phosphotase (ALP). Results were 

analyzed using one way Analysis of Variance (ANOVA) and 

post hoc test. 

3. Results 

The histomorphological features that are present in the 

various groups upon viewing under the light microscope are as 

follows: 

The control group (A) administered with distill water and 

stained with H/E showed normal liver architecture; the central 

vein (V), hepatocytes plates (H), sinusoidal spaces (S) and 

nuclei (N) are all normal, as shown in Fig. 1A. It also showed 

normal liver expression of CEA and Ck-7 by the hepatocytes 

as shown in Fig 2A and Fig 3A. 

Group B administered with Douvir–N 9.29mg/kg and 

stained with H/E showed moderate distortion of liver cellular 

architecture; the central veins (V) and sinusoidal spaces (S) 

are dilated, hepatocytes plates (H) are swollen and nuclei (N) 

are pyknotic as shown in Fig 1B. It also showed moderate 

increased in the expression of CEA and Ck-7 by the 

hepatocytes, as shown in Fig 2B and Fig 3B. 

Group C administered with Douvir–N 9.29mg/kg body 

weight and folic acid (0.07mg/kg), showed mild distortion of 

liver cellular architecture; the central vein (V) are normal, 

hepatocytes plates (H) are mildly swollen, sinusoidal spaces 

(S) are mildly dilated with slight area of nuclei (N) karyolysis 

as shown in Fig 1C. It also showed mild increased in the 

expression of CEA and Ck-7 by the hepatocytes as shown in 
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Fig 2C and Fig 3C. 

Group D administered with folic acid (0.07mg/kg), showed 

no distortion of liver cellular architecture; the central vein (V) 

are normal, hepatocytes plates (H) normal and the nuclei (N) 

are normal as shown in Fig 1D. It also showed normal 

expression of CEA and Ck-7 by the hepatocytes as shown in 

Fig 2D and Fig 3D. 

 
Figure 1. (A,B,C,D): 1A, Micrograph of the liver of control rat administered with distill water H& E x400. 1B Micrograph of the liver of a rat administered with 

9.29mg/kg body weight of Douvir–N H & E x400. 1C: Micrograph of the liver of a rat administered with 9.29mg/kg body weight of Douvir–N and 0.07mg/kg of 

folic acid H & E x 400. 1D: Micrograph of the liver of a rat administered with 0.07mg /kg body weight of folic acid H & Ex 100 x400. All showing hepatocytes (H), 

central vein (CV), nucleus (N), sinusoidal spaces (S). 

 
Figure 2. (A,B,C,D): 2A; Micrograph showing the expression of CEA of liver from 1ml distill water treated rat x 400. 2B; Micrograph showing the expression of 

CEA of liver from 9.29mg/kg body weight of Douvir–N treated rat x 400. 2C; Micrograph showing the expression of CEA of liver from 9.29mg/kg body weight of 

Douvir–N and 0.07mg/kg of folic acid x400. 2D; Micrograph showing the expression of CEA of liver from 0.07mg /kg body weight of folic acid treated rat x 400. 
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Figure 3. (A,B,C,D): 3A; Micrograph showing the expression of CK-7 of liver from 1ml distill water treated rat x 400. 3B; Micrograph showing the expression 

of CK-7 of liver from 9.29mg/kg body weight of Douvir–N treated rat x 400. 3C; Micrograph showing the expression of CK-7 of liver from 9.29mg/kg body 

weight of Douvir–N and 0.07mg/kg of folic acid treated rat x 400. 3D; Micrograph showing the expression of CK-7 of liver from 0.07mg /kg body weight of folic 

acid treated rat x 400. 

Table 1. Levels of ast), alt and alp in the serum of wistar rats. 

Group(s) 

The level of these biomarkers were expressed as Mean ± 

SEM 

AST ALT ALP 

A 78.20 ± 10.29 34. 80 ± 1.83 89.00 ± 5.14 

B 111. 00 ± 11.24 46.20 ± 3.75* 130.60 ± 2.79 

C 93.00 ± 6.47 41.80 ± 1.56* 101.20 ± 6.58 

D 76.40 ± 5.95 39.20 ± 3.57 106.60 ± 6.60 

* = significant difference from control group (P<0.05) 

4. Discussion 

Highly active antiretroviral therapy (HAART) has been 

associated with toxicities including those affecting the liver 

[25]. Drugs are important cause of liver injuries. More than 

900 drugs, toxins, and herbs have been reported to cause liver 

injury, and drugs account for 20-40% of all instances of 

fulminant hepatic failure [26]. Knowledge of the commonly 

implicated agents and a high index of suspicion are essential in 

diagnosis. This study was designed to investigate the effects of 

Douvir–N
 
and its coadministration with folic acid. 

The results obtained from this study revealed that oral 

administration of Douvir–N
 
had toxic effects on the liver, with 

moderate distortion of liver cellular architecture with 

dilatation of the central vein, sinusoidal spaces and pyknotic 

nuclei changes. These changes were supported by 

immunohistochemical findings which revealed increased 

expression of CEA and CK-7 suggestive of liver damage. CEA 

is a non specific marker for cancers and liver inflammation 

caused by hepatitis or chemotherapy [27] it is also useful in 

the evaluation of cancer [27], and gastric inflammatory 

changes which suggest a close relationship between gastric 

CEA values and the degree of gastric inflammation [28]. The 

study of cytokeratin expression has provided a valuable 

insight into the biliary microanatomy of the liver in health and 

disease. A study has shown increased expression of CK-7 in 

liver disease [29]. 

This has serious implications for patients on antiretroviral 

therapy as a functional liver is needed for metabolism of drugs, 

production of bile and storage of glycogen. Drug related injury 

can further deteriorate the health of the patients. This can leads 

to poor medication adherence and ultimate virological failure 

and death [30]. 

In general, severe hepatic injuries have been documented to 

occur in HAART patients, regardless of their treatment [31]. 

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 [32, 33].
 
Neither of these 

enzymes is specific to the liver but ALT occurs in much higher 

concentration in the liver than elsewhere [33]. Therefore, the 

increased serum ALT activity in the groups that were 

administered with Douvir–N
 
in this study more specifically 

reflects hepatic damage. This agreed with the histological 

findings which revealed liver distortions. Mechanism of liver 

injury due to ARV is poorly understood; Hypersensitivity and 

mitochondrial damage have been shown to contribute to these 

injuries [34] and these might have been the mechanism of liver 

injury in this study. 

These changes were reduced in the groups that Douvir-N 
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was administered with folic acid, as shown in the reduction in 

liver enzymes, the mild expression of CEA and CK-7 

immuno-markers and the improved architecture of the 

sinusoidal spaces, hepatocytes and nuclei in the H/E sections. 

This implies that folic acid could provide cytoprotection to the 

liver of the people taking Douvir–N
 
and this can lead to 

improvement in the health of people taking this antiretroviral 

drug. 

In conclusion administration of oral doses of Douvir-N is 

harmful to the histochemistry of the liver, leading to increased 

expression of CEA, CK-7 and increased ALT level. There was 

a slight ameliorative effect when co-administered with folic 

acid. Folic acid on its own did not produce any harmful effects 

on the liver. It is therefore expedient to carry out further 

studies on this great potential of folic acid with a view to 

subsequently recommending it to patients on Douvir-N 

therapy. 
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