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Comparative study of the effects of three antiretroviral drugs 

(Lamivudine, Zidovudine and Nevirapine) on protein and 

hemoglobin levels of Wistar rat. A total of 65 Wistar albino rats 

were randomly divided into 5 groups labeled A, B, C, D, and E. All 

experimental groups shared the same environmental conditions. 

Group A served as the control group and rats were treated with 

distilled water. Rats groups B, C, D, and E were treated with 

different doses of Lamivudine, Zidovudine and Nevirapine (0.7, 

1.4, 2.1 2.8 mg/KgBw) respectively. The drugs were administered 

once daily for 1, 2, 3, 4, and 5 weeks respectively. Blood samples 

were collected into heparinized sample bottles for analysis. 

Results obtained revealed significant increases in the mean values 

of total protein in weeks 3, 4, and 5 of the various treatment 

groups. Rats treated with Nevirapine at Group B of week 1 were 

significantly (p<0.05) different from each other. At group E of 

week 5 Nevirapine was significantly different. For Hemoglobin, 

Lamivudine has the most significant increase of 16.90±0.35mg/dl 

at week 5 of group D with a mean control value of 

13.90±0.35mg/dl. In group B of week 1 all the drugs were 

significantly different from one another. Lamivudine was 

significantly different when compared with the other two drugs at 

group E of week 5. However, HAART users were found to have 

significantly (p<0.05) higher serum total protein than non-users. 

It could, therefore, be conceived that HAART use increases serum 

total protein metabolism by improving CD4+ count. It was 

observed that there was a significant increase in total protein 

levels in Zidovudine while for Haemoglobin level, Lamivudine was 

significant. 
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INTRODUCTION 
 
Many countries including Nigeria have experienced the 
resulting illness and deaths of large number of adults in 
their productive years due to HIV/AIDS. Most HIV 
infected adults’ progress to AIDS within 10 years and 25-
40% of HIV infected women transmit it to their babies 
(Cote et al., 2002). Making antiretroviral drugs available 
to people living with HIV/AIDS has gone a long way in 
preventing of the disease and improving the quality of life 
of those infected (Mainasava et al., 2014). The most 
common and   troublesome   toxicities   of   HAART   are  

 
 
 
hepatotoxicity, anaemia, neutroperia, hepatic steatosis 
and osteonecrosis (Menahem et al., 1999). These reports 
coupled with limited knowledge on HAART have 
generated confusion and loss of confidence amongst the 
population especially in Africa which militates against the 
acceptance and compliance to these drugs (Dougas et 
al., 2005) Amongst the recommendations in this work is 
that strict monitoring of the effect of these drugs on the 
biochemical processes in the body and early 
management of any abnormalities that arise is the key to  
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enhancing the quality of life of the patients.  Anaemia has 
been demonstrated as being a strong risk factor for 
disease progression and subsequent death even among 
patients initiating antiretroviral therapy (ART) irrespective 
of the CD4 count and viral load. In sub-saharan Africa 
which has the largest burden of HIV in the world, 
anaemia is common in patients that are malnourished, 
have advanced immunosupression and have higher rates 
of co-morbidities (especially tuberculosis and malaria) 
than those in high income countries. Despite the public 
health importance, not much work has been done on 
comparative studies to elicit data on sub-saharan Africa 
(Oforibika et al., 2017; Oforibika and Ezekiel, 2017; 
Oforibika and Uwakwe, 2017). Hence understanding the 
role of anaemia is critical to developing strategies to 
improve survival and reduce morbidity of those on 
HAART (Kakuda, 2000). The major cause of anaemia is 
impaired erythroporesis resulting from the release of 
inflammatory cytokines and decreased production of 
haematopoeitic growth factors coupled with 
malabsorption and impaired recycling of iron ore to drug 
interactions (Freiman et al., 1993). Although serum total 
protein estimation has limited diagnostic importance 
when compared to albumin (because of the 
compensatory increases in the other serum proteins 
{globulins} during attack) its relevance in the evaluation of 
patients with some clinical conditions such as 
malnutrition, malignancy, renal and liver diseases and 
immune disorders cannot be ignored (Pentilla et al., 
1975; Prusul et al., 1994). The most common and 
troublesome toxicities of HAART are toxicities due to 
anaemia, hepatotoxic steatosis and Oesteonecrosis. 
Even among those initiating antiretroviral therapy (ART), 
anaemia has been demonstrated to be a strong risk 
factor for disease progression and subsequent death, 
independent of CD4

+
 count and viral load. The research 

was aimed to comparatively study the effects of three 
highly active antiretroviral (HAART) drugs (Lamivudine, 
Zidovudine and Nevirapine) on protein and hemoglobin 
levels of Wistar rat (Inassel and Keiser, 1992; Lu and 
Ross, 2005). The purpose of the research is to study of 
the effects of three antiretroviral drugs (Lamivudine, 
Zidovudine and Nevirapine) on protein and hemoglobin 
levels of Wistar rat. 
 
 
MATERIALS AND METHODS 
 
The three (3) antiretroviral drugs samples namely 
Lamivudine, Zidovudine and Nevran used in this study 
were obtained from Barata Pharmaceutical Stores which 
is NAFDAC approved and located at Rumuokuta junction 
along Ikwerre Road Port Harcourt, Rivers State, Nigeria. 
Zidovudine (300mg) manufactured by CIPA Ltd Plot No. 
L. 139 Verna Goa 403922 India for Evans Medical PLC, 
KM 32 Lagos-Ibadan Expressway. Batch No: K82625. 
MDF:  01/2011.     EXP:  12/2013.  NAFDAC Reg No. 04- 
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6915. Nevran 300mg: manufactured by Ranbaxy 
laboratories LTD, Paonta Sahib, Dist Simour. Batch No: 
235556. MDF: 12/2011. EXP: 11/2013. NAFDAC Reg 
No: 04-2708. Lamivudine 300mg: manufactured by Cipla 
LTD, Plot No L-139 Verna, and Goa 403722 and India for 
Evans Medical PLC, Km 32 Lagos-Ibadan Expressway, 
Lagos State.  Batch No: E120365. MDF: 03/2012. EXP: 
02/2014. NAFDAC Reg No: 04-7521. Specimen (animal) 
used for the experiment: sixty-three(63)  albino rats were 
purchased from the department of Human Physiology, 
University of Nigeria, Enugu Campus (UNEC) and 
acclimatized for one week in the animal house of 
Biochemistry Department, University of Port Harcourt 
located at the Botanical garden Choba Park. During 
acclimatization, the animals were fed with rat pellets, 
water and libitum.  Chemicals and reagents: all chemicals 
and reagents used in this study were obtained from 
Randox Laboratories UK. Preparation of Drug solution for 
administration: based on the daily requirement, 1 tablet 
each of Nevran,Lamivudine and Zidovudin were ground 
to a fine powder and dissolve in 100ml of distilled water 
to make a therapeutic dose concentration of  
0.6g(4.29mg/KgBW) which served as the stock solution 
from which four other concentrations are being prepared.   
Four other concentrations of the three drugs are prepared 
from the stock solutions which are 0.1g (0.7mg/KgBW), 
0.2g (1.4mg/KgBW), 0.3g (2.1mg/KgBW), and 0.4g 
(2.8mg /KgBW) which are 16.7ml, 33.3ml, 50.0ml and 
66.7ml of the stock solution respectively. These are then 
made up to 100ml by dilution with distilled water. 
Experimental procedure: a total of sixty-three (63) albino 
rats of weight range (124-194g/BW) were randomly 
divided into five groups labeled A, B, C, D and E where 
group A served as control and rats (n=5 rats/dose) were 
treated with distilled water. Rats in groups B, C, D and E 
(n=5 rats/dose) were orally treated with 4 different doses 
(0.7, 1.4, 2.1 and 2.8) of the three drugs for 5weeks. 
Animals were sacrificed twenty-four (24) hours after last 
treatment. 
 
 
Experimental design 
 
Drug administration to rats: 0.25 ml of drug solution was 
administered at the different concentrations to the 
animals in the groups. 
 
 
Collection of Blood and Preparation of Serum  
 
The rats were withdrawn from the cages in each of the 
group twenty four (24) hours after the last administration 
of the drugs for 1, 2, 3, 4, and 5 weeks and placed in a 
desiccator containing cotton wool soaked in chloroform to 
anaesthetize the rats. The blood samples were obtained 
by cutting the jugular vein of the rat on the neck by 
means of surgical blade and put in anticoagulant   sample  
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bottles smeared with lithium-heparin and fluoride oxalate. 
The blood samples were spun at 5000rpm using MSE 
Centrifuge to obtain plasma. The animal was dissected 
and only the liver collected for pathological studies. 
 
 
Determination of Total Protein 
 
Three test tubes labeled Reagent blank, Standard and 
Sample were put in a rack. In the blank test tube was 
added 0.02 ml of distilled water while the standard 
contains 0.02ml of standard solution and the sample test 
tube contains serum. About 1.0ml of Biuret reagent was 
then added to all the three test tubes, mixed and 
incubated for 30 minutes at 25

0
C. Then the absorbance 

of the sample and absorbance of the standard against 
reagent blank was read at 540nm. 
 
 
 
Calculation 
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In calculation of Haemoglobin (Hb) content, the 
equivalent value of the Hydrogen cyanide (HCN) 
standard in grams/L was first carried out. For example, if 
HCN on label is 600: 

 

600 � 200

1000
 = 120

�

�
= �� 

 
 
Six test tubes labeled B (Blank), 1,2,3,4 and 5 were 
taken. Each test tube was added nonionic detergent 
about 1ml except the blank which contains only 1ml of 
distilled water. After the calorimeter was zeroed using the 
already prepared Diabkins nautical fluids in blank. 
Absorbance was read at 540 nm. 

 
 
RESULTS AND DISCUSSION 
 
The results showed that there were significant increases 
in the mean values of total protein in weeks 3, 4 and 5 of 
the treatment groups. Rats treated with Zidovudine had 
the highest increase of 8.70±0.12mg/dl at group E of 
week 4 when compared to the control of 2.73±0.30mg/dl. 
Results revealed that at group B of week 1 showed that 
Nevran and Zidovudine were significantly different 
(p<0.05) with each other. At group E of week 5 Nevran 
was significantly different (p<0.05) with the other two 
drugs. For Haemoglobin, Lamivudine had the most 
significant increase of 16.90±0.12mg/dl at week 5 of 
group D with a mean control value of 13.90±0.35mg/dl. At  

 
 
 
 
group B of week 1 all the drugs were significantly 
different (p<0.05) with one another. Lamivudine was 
significantly different (p<0.05) when compared with the 
other two drugs at group E of week 5. Decrease in serum 
total protein in HIV infection has been associated with 
either increased losses and/or catabolism or as a result 
of reduction in intake and/or absorption due to sores in 
the mouth, pharynx, oesophagus, fatigue, depression and 
side effects of medications. However HAART uses where 
found to have significantly higher serum total protein than 
non-users. It could therefore be conceived that HAART 
use increases serum total protein metabolism by 
improving CD4 count. However with HIV progression, 
protein loss may be more pronounced as it has been 
shown that about 0.6-1.2kg of protein per kilogram body 
weight are lost in adults due to fighting infection in adults 
as a result of mobilization of amino acids from the 
skeletal muscles in response to the release of cytokines 
such as Interleukin-1 (IL1) and tumour necrosis factor 
alpha [TNT-α]. These losses have been found to be 
highest in diarrhea and dysentery which are very 
common in HIV infection. However the findings of this 
study would be considered alongside its limitations. 
Although serum total protein estimations have limited 
diagnostic importance when compared to albumin 
because of the compensatory increases in other serum 
proteins (the globulins) during infection, its release in the 
evaluation of patients with some clinical conditions such 
as renal and liver diseases, malnutrition, malignancy and 
immune disorders cannot be ignored. In this study, 
Lamivudine had a greater effect on total protein and 
haemoglobin which is contrary to previous research by 
others saying that Zidovudine affects haemoglobin 
causing anaemia (Vittecoo et al., 2002). This is because 
AZT can inhibit bone marrow activity resulting in 
decreased production of blood cells and platelets from 
previous research but not much has been said about 
Lamivudine and Nevran. 
 
 
Conclusion 
 
In conclusion we observe a high significant increases in 
the mean values of total protein  in Zidovudine when 
compared to the other two drugs while in Haemoglobin, 
Lamivudine had the highest value among the 3 drugs.  
However, combination therapy is advised to be adhered 
to since the side effects are highly reduced. 
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