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ABSTRACT 
 

Enteric fever has been associated with adverse multiple-organs perturbation with the liver proposed to 
be most remarkably affected. In this study, the influence of enteric fever on transaminases [aspartate 
transaminase (AST), and alanine transaminase (ALT)] was studied using a total of 116 subjects comprising of 
55 enteric fever patients (age=27.19 ± 8.05 years) and 61 (age=26.3 ± 7.44 years) apparently healthy control 
individuals. The enzyme activities were measured spectrophotometrically by Reitman-Frankel Methodology. 
The result showed that the level of aspartate transaminases in the typhoid patients was 41.56 ± 18.67 U/l, and 
significantly higher (P<0.05) than that (23.2 ± 13.07 U/l) of the healthy controls, while the patient’s alanine 
transaminases activity was 20.89 ± 9.25 U/l and as well higher (P<0.05) than 7.06 ± 3.54 U/l for the controls. 
An evaluation of gender related difference in the activities of the transaminases between enteric fever patients 
and the controls as well showed the activity of aspartate transaminase to be higher (P<0.05) in male (n=30, 
36.57 ± 19.8 U/l) and female (n=25, 47.56 ± 15.52 U/l) patients than in the controls males (n=26, 26.61 ± 14.79 
U/l) and females (n=35, 20.7 ± 11.18 U/l), while alanine transaminase was as well higher (P<0.05) in male 
(23.43 ± 11.57 U/l) and female (17.84 ± 3.64 U/l) patients than in healthy control males (6.48 ± 3.37 U/l) and 
females (7.49 ± 3.66 U/l). We opine that transaminases might be accessible markers of hepatic involvement in 
enteric fever, its estimation should be widely adopted in the diagnostic and prognostic management of affected 
patients. 
© 2010 International Formulae Group. All rights reserved. 
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INTRODUCTION 

Enteric fever is an acute systemic 
febrile illness usually caused by Salmonella 
enterica serotypes Typhi, Paratyphi A, 
Paratyphi B and Paratyphi C (Parry, 2005). 
The World Health Organization identifies 
typhoid as a serious public health problem 
with its incidence being highest in children 

and young adults between 5 and 19 years old 
(WHO, 2007). Enteric fever is a widely 
prevalent disease in several other tropical 
countries where standards of personal hygiene 
and sanitation are poor, and is now being 
associated with other salmonella strains 
(Sarnighausen et al., 1999; Ghadage and Bal, 
2009). For instance, Ghadage and Bal (2009) 
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recently reported a case of enteric fever 
caused by Salmonella weltevreden in a four 
year old Indian.  

Enteric fever is associated with a 
sustained fever, profuse sweating, 
gastroenteritic, rash, diarrhoea, and malaise. 
Constipation is often present, with 
hepatosplenomegaly and the associated 
elevation of liver transaminases. Jamil et al. 
(2004) reported that most frequent symptoms 
include fever, vomiting, abdominal pain, 
myalgia, cough, diarrhea and headache, and 
opined that the most suggestive of the 
diagnosis of enteric fever included a low-to-
normal white cells count, along with 
thrombocytopenia, elevated alanine 
aminotrasferase and gamma glutamyl 
transpeptidase, and proteinuria. In a highly 
extensive review, Amacher (1998) stated that 
of the various laboratory markers for hepatic 
injury, serum transaminases, especially ALT 
are the most important indicators for studies, 
noting that hepatocellular damage with the 
subsequent disruption of the plasma 
membrane account for the leakage of such 
enzymes as ALT and AST into the 
bloodstream.  

This study was aimed at unraveling 
hepatocellular response in enteric fever using 
aminotransferases, and thus to assess the 
usefulness of the enzyme levels in diagnosis 
of enteric fever.  
 
MATERIALS AND METHODS 
Study population 

A total of 116 subjects consisting of 
fifty five (55) enteric fever patients, and 61 
apparently healthy controls aged between 5 to 
44 years, all resident in Abakaliki, Ebonyi 
State, were recruited for this study. Enteric 
fever patients were randomly selected from 
patients from whom Salmonella spp. were 
isolated from their blood samples upon 
culture, along side raised Salmonella antibody 
titre in their sera. These subjects were 
outpatients in Ebonyi State University 
Teaching Hospital, while the control subjects 
were clinical students of the teaching hospital. 
Male subjects were 30 and 26 for the patients 

and healthy controls, while the females were 
25 and 35 for the patients and controls 
respectively. The exclusion criteria were 
subjects with previous history of hepatitis, 
cirrhosis, pregnancy, preeclampsia, or 
musculoskeletal diseases.  
 
Ethical consideration 

Ethical approval was gotten from the 
Hospital’s Research Ethics Committee, while 
all the subjects were enlightened on the 
relevance of the study.  
 
Sample collection and storage 

About 5 ml of blood was collected 
from each of the study subjects using 5 ml 
syringe. The sample was subsequently 
transferred into borosilicate tube and allowed 
to clot and retract. This was subsequently 
centrifuged and the serum used for analysis 
the same day. Samples that were not analyzed 
the same day for any reason were stored 
frozen (-4 °C), but no sample was allowed to 
stay beyond 48 hours from the time of 
collection. 
 
Laboratory analysis 

The transaminases were estimated 
using the Reitman and Frankel Methodology 
(1957). Transaminases (alanine transaminases 
and aspartate transaminases) are involved in 
transamination reaction, a process whereby an 
amino group is transferred from an amino acid 
to a keto-acid, forming a new amino acid 
(glutamate) and a keto acid. The principle of 
the tests involves the formation of 
oxaloacetate hydrazone and pyruvate 
hydrazone by the reaction of oxaloacetate and 
pyruvate (products of transamination reactions 
catalysed by aspartate transaminase and 
alanine transaminase respectively) with 2, 4-
dinitrophenylhydrazine respectively. The 
absorbance of the colour developed in each of 
the reaction mixture was read at a wavelength 
of 540 nm.  
 
Statistical analysis 

All values were presented as mean ± 
SD after analysis using Biostat 2008 software 
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v5.13 running in Windows XP operating 
system. The statistical method used was 
mainly analysis of variance. Statistically 
significant values were accepted at P<0.05. 
 
RESULTS AND DISCUSSION 

The influence of enteric fever on 
transaminases [aspartate transaminase (AST), 
and alanine transaminase (ALT)] was studied 
using a total of 116 subjects comprising of 55 
typhoid fever (age = 27.19 ± 8.05 years) and 
61 (age = 26.3 ± 7.44 years) apparently 
healthy control individuals. The results of the 
study are presented in Tables 1 and 2. 

Table 1 is a comparison of the mean 
values of transaminases in enteric fever and 
apparently healthy control subjects. The level 
of aspartate transaminases in the patients was 
41.56 ± 18.67 U/l, and significantly higher 
(P<0.05) than that (23.2 ± 13.07 U/l) of the 
healthy controls, while the patient’s alanine 
transaminases activity was 20.89 ± 9.25 U/l 
and as well higher (P<0.05) than 7.06 ± 3.54 
U/l for the controls. 

Table 2 shows an evaluation of gender 
related difference in the activities of the 
transaminases between typhoid patients and 
the controls. The activity of aspartate 
transaminase was higher (P<0.05) in male 
(n=30, 36.57 ± 19.8 U/l) and female (n=25, 
47.56 ± 15.52 U/l) patients than in the male 
(n=26, 26.61 ± 14.79 U/l) and female (n=35, 
20.7 ± 11.18 U/l) controls. Also, alanine 
transaminase was higher (P<0.05) in male 
(23.43 ± 11.57 U/l) and female (17.84 ± 3.64 
U/l) patients than in healthy male (6.48 ± 3.37 
U/l) and female (7.49 ± 3.66 U/l) controls.  

Enteric fever is a growing public health 
problem, and is associated with significant 
morbidity and mortality globally, especially 
among travelers (Steffen et al., 2003; Crump 
et al., 2004; Basnyat et al., 2005). Various 
literatures have supported the involvement of 
multiple organs in enteric fever, ranging from 
the cardiopulmonary, gastrointestinal, to 
hepatobiliary manifestations (Garba et al., 
2005; Huang and DuPont, 2005).  

  
 

Table 1: Comparison of the mean values of transaminases in enteric fever patients and apparently 
healthy control subjects. 
 

Study group Age (years) AST  
(U/l) 

Confidence 
interval 

ALT  
(U/l) 

Confidence 
interval 

Typhoid fever 
patients 
n=55 

27.19+8.05 41.56+18.67 36.52-46.61 20.89+9.25 18.39-23.39 

Healthy controls 
n=61 

26.3+7.44 23.2+13.07 18.78-30.68 7.06+3.54 4.94-8.69 

P-values P>0.05 P<0.05 - P<0.05 - 

 
 
 

Table 2: Evaluation of gender related difference in the activities of the transaminases between 
enteric fever patients and the controls. 
 

AST 
(U/L) 

ALT 
(U/L) Study group 

Males Females Males Females 
Enteric fever 
patients 

36.57+19.82 
(30) 

47.56+15.52 
(25) 

23.43+11.57 
(30) 

17.84+3.64 
(25) 

Healthy controls 
 

26.61+14.79 
(26) 

20.7+11.18 
(35) 

6.48+3.37 
(26) 

7.49+3.66 
(35) 

P-values P<0.05 P<0.05 P<0.05 P<0.05 
Numbers in bracket represent the number of subjects of the same sex for each parameter and study group. 
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In this study, the influence of enteric 
fever on serum aminotransferases as an 
assessment of hepatocellular involvement was 
evaluated, with the outcome showing 
consistently higher transaminase activities in 
the patients as observed in previous studies 
(Khosla et al., 1987; Giboney, 2005; Abro et 
al., 2009). Chalkias et al. (2008) noted a case 
of very high level of aspartate transaminase 
and alanine transaminase in an enteric fever 
subject, and highlighted a spread of the 
disease in developed countries. A possible 
explanation for the raised transaminases could 
be hepatocellular injury occasioned by the 
enterotoxins produced by the salmonella 
septicemia, as Amacher (1998) noted that 
hepatocellular damage with the subsequent 
disruption of the plasma membrane accounted 
for the leakage of such enzymes as ALT and 
AST into the bloodstream. Khosla et al. 
(1987) highlighted that enteric fever is 
associated with a spectrum of hepatic injury, 
and showed the incidence of hepatic 
dysfunction to be as high as 55% in their 
study population. They asserted that although 
hepatic manifestations in enteric fever are 
mild, a few infected patients might show 
manifestations similar to that of viral hepatitis, 
amebic liver disease, and malaria complicated 
with hyperbilirubinemia.  

Giboney (2005) stated that raised level 
of transaminases as seen in these subjects is a 
common laboratory picture especially in 
people who are asymptomatic for liver 
diseases, while Kudalkar et al. (2004) reported 
a case of an enteric fever patient that did not 
have raised transaminase level. Thus, 
limitations due to our inability to obtain 
detailed clinical history of underlying hepatic 
dysfunctions underscores the need for further 
work to be carried out to confirm the 
diagnostic sensitivity and specificity of 
transaminases in enteric fever in this study 
population. 

 
Conclusion 

Awareness of the high prevalence of 
enteric fever and its associated multi-organs 
disturbance highlights the need for laboratory 

investigations that are both specific and 
sensitive to be employed in the assessment of 
organ activities. Higher levels of 
transaminases in enteric fever subjects support 
its diagnostic usefulness in predicting 
hepatocellular involvement even though it 
remains obscure to what extent it does. Thus, 
Clinicians should request for transaminases 
estimation in all patients presenting with 
enteric fever, while other liver function 
parameters should be compulsorily assayed 
for those patients having elevated 
transaminase activity. 
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