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Abstract: 
Background: Obligate intracellular parasites cause malaria. The elimination of malaria has been hindered for 
centuries owing to the many pathophysiology and environmental factors involved. The sporozoites type of the 
malarial parasite has the potential to induce organ congestion, sinusoidal obstruction, and cellular inflammation 
in liver cells. The aforementioned alterations in hepatocytes have the potential to result in the release of 
parenchymal enzymes (transaminases) and membrane enzymes (alkaline phosphatase) from the liver into the 
bloodstream. 
Aim: The objective of the research was to investigate the impact of malaria parasitaemia on hepatic enzyme 
metabolites. 
Method: The study was conducted on total 100 individuals including 50 cases and 50 control group. The study is 
conducted in the tertiary care hospital attached with Rohilkhand medical college and hospital, Bareilly. The liver 
enzymes were analyzed by fully automated ERBA EM-360 biochemistry analyzer and malaria antigen card test (J. 
Mitra Kit) was used to detect malaria. 
Result: In our study we had observed statistically significant level of liver enzymes were increased in the 
individuals who has malarial infection and liver enzymes were normal in the normal individuals. 
Conclusion: The study found that people with malaria had significantly higher amounts of AST and ALT than the 
controls. 
 
Keywords: Malaria (plasmodium vivax), Alanine amino transaminase (ALT), Aspartate aminotransferase (AST), 
alkaline phosphatase (ALP). 
 

Introduction: 
 

Malaria is a poverty-related infectious illness that poses a public health risk in warmer and tropical countries 
specially in Asian countries [1]. Obligate intracellular parasites cause malaria. The elimination of malaria has been 
hindered for centuries owing to the many pathophysiology and environmental factors involved[2]. Asexual 
Plasmodium parasites cause a systemic inflammatory response, defining clinical malaria[3]. Malaria is often caused 
by one of four Plasmodium species: Plasmodium falciparum, Plasmodium ovale, Plasmodium malariae, or 
Plasmodium vivax[4]. Plasmodium falciparum is responsible for most malaria-related fatalities worldwide[5]. 
Malaria is mostly caused by P. falciparum and P. vivax, with P. falciparum being the leading cause of mortality. 
Plasmodium is spread predominantly by the bite of an infected female Anopheles mosquito. Infection may also arise 
from exposure to contaminated blood products as well as congenital transmission[6]. People who have severe 
malaria often have liver problems, which can show up as jaundice, hepatomegaly[7]. 
 
The liver performs several activities such as detoxification, protein synthesis, digesting, glycogen storage, and 
hormone production[8]. The majority of these activities are enzymatic and involve many enzyme types. Enzymatic 
reactions produce many of the body's essential macromolecules. Aminotransferases primarily work in the liver 
and have significant clinical consequences. When there are a lot of malaria parasites in the body, liver enzymes go 
up to a certain amount[9]. 
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The sporozoites type of the malarial parasite has the potential to induce organ congestion, sinusoidal obstruction, 
and cellular inflammation in liver cells. The aforementioned alterations in hepatocytes have the potential to result 
in the release of parenchymal enzymes (transaminases) and membrane enzymes (alkaline phosphatase) from the 
liver into the bloodstream[2,10] 

 
Hyperbilirubinemia, mostly unconjugated, is a typical sign of P. falciparum and P. vivax malaria. It happens because 
both parasitized and non-parasitized erythrocytes break down, and liver damage also plays a role[7].  
 
Therefore, the goal of this study is to look at how hematological factors and liver functions change in people who 
have malaria. It will also look at how the number of parasites in the blood affects these changes as biomarkers in 
malaria patients. 
 

Aim: 
 

The aim of the study was to find out the association of liver markers in the subjects with malarial infection and in 
healthy individuals. And objective of the study was to estimate liver enzymes in both groups. 
 

Method: 
 
The study conducted on total 100 individuals including 50 cases and 50 control group. The study is conducted in 
the tertiary care hospital attached with Rohilkhand medical college and hospital, Bareilly. The hepatic markers 
(ALT, AST, ALP, total protein, total bilirubin, albumin and globulin) were analyzed by fully automated ERBA EM-
360 biochemistry analyzer and malaria antigen card test (J. Mitra Kit) was used to detect malaria. Both groups 
(subjects with malarial infection and normal healthy person) were included in this study. People between the ages 
of 18 and 60 were included in this study; people younger than 18 were excluded. 
 

Statistical Analysis: 
 

The data was generated and put into an MS Excel sheet, and then the analysis was carried out using the Statistical 
Package for the Social Sciences (SPSS 19.0.2) programme for Windows. In order to determine whether any of the 
data are statistically significant, we have used one-way ANOVA to calculate p-value. 
 

Results and Observations: 
 

The current study was conducted on 100 individuals including 50 cases with malarial infection and 50 healthy 
individuals. Hepatic markers were estimated for both the group. Table-1 is showing the comparison of liver 
enzymes in the patients who has malarial infections and normal healthy persons. 
 

Hepatic Markers 
Subject with Malarial Infection Normal Subjects 

p-value 
Mean ±SD Mean ±SD 

Serum ALT (IU/L) 48.52 35.80 22.75 6.22 0.0045** 
Serum AST (IU/L) 61.00 45.96 23.29 4.36 <0.001** 
Serum ALP (IU/L) 103.19 47.77 91.44 39.25 0.22 
Serum Total Protein (gm/dl) 5.20 0.42 6.74 0.74 <0.001** 
Serum Albumin (gm/dl) 2.63 0.40 3.70 0.64 <0.001** 
Serum Globulin (gm/dl) 2.57 0.32 3.05 0.63 <0.001** 
Serum Total Bilirubin (mg/dl) 3.23 1.99 0.83 0.47 <0.001** 

Table-1: Comparison of hepatic marker in the patients of malarial infection and normal healthy 
individuals. p-value <0.01 (**) is considered as statistically highly significant. 

 
In our study we had observed the normal value of liver enzymes in healthy individuals and increased level of ALT, 
AST and serum total bilirubin and decreased level of serum total protein in the cases (who has malarial infection), 
Which was statistically highly significant with p-value <0.01. Serum ALP level was normal in the both group and p 
value was 0.22, which was (p-value >0.05) considered as statistically not significant. 
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Graph chart-1: Comparison of Liver enzymes in the patients of malarial infection. 

 

 
Graph chart-2: Comparison of serum total protein and serum total bilirubin in the patients of malarial 

infection. 
 

 
Graph chart-3: Comparison of Liver enzymes in normal healthy subjects. 
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Graph chart-4: Comparison of serum total protein and serum total bilirubin in normal healthy subjects. 

 

Discussion: 
In our study we have found abnormal level of liver marker in the patient of malarial infection and normal level in 
normal subjects. Serum ALT, AST and total bilirubin level were increased in malarial infection which statistically 
highly significant and serum total protein level was lower in malarial infection as compared to normal subjects, 
which was also statistically significant. Abul Fazil et. al; were observed increased level of serum bilirubin (>3.0)[11], 
Ali Hassan Abro et. al; were found elevated level of serum ALT, AST and bilirubin and lower level of serum total 
protein level in the patients of malarial infection as compared to normal healthy individuals[12], Nour Eldaim 
Elnoman Elbadawi et. al; were observed high level of liver enzymes (ALT and AST) and serum total bilirubin, and 
lower level of serum total protein in malarial infection as compared to normal subjects[10]. In the study of Debojyoti 
Bhattacharjee et. al;[13], Saima Rafiq et.al;[14], Aksharaditya Shukla, C.V. Kulkarni and Aseem Rangnekar[15] were also 
observed abnormally increased level of liver enzymes (ALT and AST) and serum total bilirubin in the malarial 
infection and lower level of serum protein in cases as compared to normal healthy individuals. Typically, elevated 
levels of bilirubin in cases of uncomplicated malaria may be attributed mostly to the hemolysis of both parasitized 
and non-parasitized red blood cells, as well as damage to hepatocytes. The primary cause of elevated bilirubin 
levels in this investigation was hepatic impairment [7]. 
 

Conclusion:  
 

The presence of acute, moderate and high parasitemia in patients has been seen to impact the activity of AST and 
ALT enzymes, indicating a correlation between the infection and liver damage and affect the synthetic function of 
liver. 
 
Conflict of Interest: Nill 
 

Acknowledgement: 
 

I would like to thank chairperson and co-chairperson, principal sir, all the teaching staff of microbiology and 
biochemistry department of Rohilkhand medical college and hospital. 
 

References: 
 

1.  Ojo RJ, Jonathan IG, Adams MD, Gyebi G, Longdet IY. Renal and hepatic dysfunction parameters correlate 
positively with gender among patients with recurrent malaria cases in Birnin Kebbi, Northwest Nigeria. Egypt 
J Intern Med 2022;34(1).  

2. Wankasi MM, Waibode AP, Agoro EYS. The Effects of Plasmodium Falciparum Parasitaemia on Liver Synthetic 
Fidelity and Oxidative Stress Markers. European Journal of Medical and Health Sciences 2020;2(4).  

3. Reuling IJ, de Jong GM, Yap XZ, Asghar M, Walk J, van de Schans LA, et al. Liver Injury in Uncomplicated Malaria 
is an Overlooked Phenomenon: An Observational Study. EBioMedicine 2018;36:131–9.  

4. Barber BE, Rajahram GS, Grigg MJ, William T, Anstey NM. World Malaria Report: time to acknowledge 
Plasmodium knowlesi malaria. Malar J 2017;16(1).  

5. Reuling IJ, de Jong GM, Yap XZ, Asghar M, Walk J, van de Schans LA, et al. Liver Injury in Uncomplicated Malaria 
is an Overlooked Phenomenon: An Observational Study. EBioMedicine 2018;36:131–9.  

0
1
2
3
4
5
6
7
8

Serum Total
Protein (gm/dl)

Serum Albumin
(gm/dl)

Serum Globulin
(gm/dl)

Serum Total
Bilirubin (mg/dl)

M
e

an
 ±

SD
 v

al
u

e

Hepatic Marker

Mean ±SD



16   Eurasian Journal of Analytical Chemistry 

6. Onyesom I, Onyemakonor N. Levels of Parasitaemia and Changes in Some Liver Enzymes among Malarial 
Infected Patients in Edo-Delta Region of Nigeria. Current Research Journal of Biological Sciences 2011;3(2):78–
81.  

7. Al-Salahy M, Shnawa B, Abed G, Mandour A, Al-Ezzi A. Parasitaemia and its relation to hematological parameters 
and liver function among patients malaria in abs, Hajjah, Northwest Yemen. Interdiscip Perspect Infect Dis 
2016;2016.  

8. B N Enemchukwu, C C Ibe, S C Udedi, A Iroha, K I Ubaoji, S S Ogundapo. Liver function assessment in malaria, 
typhoid and malaria-typhoid co-infection in Aba, Abia State, Nigeria. Pak J Biol Sci 2014;17(6):860–3.  

9. Anderson ER, Shah YM. Iron homeostasis in the liver. Compr Physiol 2013;3(1):315–30.  
10. Elnoman Elbadawi NE, Ismail Mohamed M, Elzaki H, A/Gadir Elimam Ounsa MA, Yousif Mohamed E, Ibrahim 

EK. The Effect of Malaria on Biochemical Liver Function Parameters in Sudanese Pregnant Women. Journal of 
Physiobiochemical Metabolism 2012;01(02).  

11. Fazil A, Vernekar P V., Geriani D, Pant S, Senthilkumaran S, Anwar N, et al. Clinical profile and complication of 
malaria hepatopathy. J Infect Public Health 2013;6(5):383–8.  

12. Ali Hassan Abro, Abdulla Mahmood Ustadi, Hakim Ali Abro, Ahmed Saleh Abdou, Nadim Javeed Younis, Suhail 
Ismail Akaila. Jaundice with Hepatic Dysfunction in P. Falciparum Malaria. Journal of the College of Physicians 
and Surgeons Pakistan 2009;19(6):363–6.  

13. Bhattacharjee D, Mukherjee K, Sarkar R, Chakraborti G, Das O. Abnormalities of liver function tests in acute 
malaria with hepatic involvement: A case-control study in Eastern India. Medical Journal of Dr DY Patil 
Vidyapeeth 2021;21–5.  

14. Rafique S, Hussain T, `Rani Memon F, Iqbal A, Nazia Shaikh S, Kumar N. Age, Gender and length of illness’s 
relation with Hepatic Dysfunction in individuals having Malaria: A cross-sectional study. Pakistan Journal of 
Health Sciences 2022;131–5.  

15. Aksharaditya Shukla, C.V. Kulkarni, Aseem Rangnekar. Level Of Parasitaemia and Its Relation to Hematological 
Parameters and Liver Function Among Patients with Falciparum Malaria; A Study from Central India. PARIPEX 
- Indian Journal of Research 2018;7(4):2250–199 




