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Abstract:

Introduction: Leishmaniasis is a neglected vector-borne
tropical infection that is considered to be a disease of the poor.
Leishmaniasis has three types; VL (visceral leishmaniasis) is a
systemic disease is the most important one as it is fatal if left
untreated; cutaneous, the most common,; and mucocutaneous. In
Gadaref stat, in eastern Sudan VL is endemic affecting wide
range of ages. So this study conducted to evaluate VL’s effects on
liver by measuring different parameters.

Material and methods: one hundred subjects selected
to fulfillment this study, 50 were VL infected individuals and 50
were healthy ones all were alcohol free. Chemical analysis for
Albumin, TB, DB, AST, ALT and ALP by means of Biosystem’s
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device and reagents in medical laboratory section of Kala-azar
hospital in Gadaref state.

Result: parameters measured were albumin, total and
direct bilirubin, AST, ALT) and ALP. Albumin brought
decreased significant difference with P=0.000 but other
parameters brought increased significant difference.

Conclusion: VL infection has an effect on liver function
test (LF'T) measured for those VL.
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INTRODUCTION

The liver is a large, complex organ that is well designed for its
central role in carbohydrate, protein and fat metabolism. It is
the site where waste products of metabolism are detoxified
through processes such as amino acid deamination, which
produces urea. In conjunction with the spleen it is involved in
the destruction of spent red blood cells and the reclamation of
their constituents. It is responsible for synthesizing and
secreting bile and synthesizing lipoproteins and plasma
proteins, including clotting factorsl.

Liver disease 1is often reflected by biochemical
abnormalities of 1 of 2 different hepatic systems or of liver
function. Although tests that measure the level of serum liver
enzymes are commonly referred to as liver function tests, they
usually reflect hepatocyte integrity or cholestasis rather than
liver function. A change in serum albumin level may be
associated with a decrease in liver functioning mass, although
it 1s not specific for liver disease2-3. Alterations in liver enzyme
levels that are encountered in hospital centers may vary by the
geographical location of the hospital and the ethnicity of the
patients, while the timing of liver enzyme abnormalities in
relation to the age of the patient, comorbid conditions and
ingestion of medications provides valuable information2, and
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the most common alterations in enzyme levels encountered in
clinical practice can be divided into 2 major subgroups:
hepatocellular predominant and cholestatic predominant.
Although certain liver diseases may display a mixed
biochemical picture — usually elevated AST and ALT levels
with mild abnormalities of alkaline phosphatase (ALP) 26,

Leishmaniasis is a neglected vector-borne tropical
infection that is considered to be a disease of the poor? that is
caused by obligate intra-macrophage protozoa; the disease is
characterized by both diversity and complexity®. Concentrated
in poverty-stricken countries within Southeast Asia, East
Africa, and Latin America, it is also endemic in several
Mediterranean countries?2.0On a global scale, ~350 million
people live in areas characterized by active transmission of
Leishmania, with 14 million people directly affected by the
disease3. There are three main types of leishmaniasis: visceral
(kala-azar), the most important disease; cutaneous, the most
common; and mucocutaneous. Among parasitic diseases,
mortality from leishmaniasis is second only to malaria and, in
terms of disability-adjusted life years (DALYs), the third most
common cause of morbidity after malaria and schistosomiasis,
with children under 15 years of age suffering most of the
disease burden. International traveling has caused an increase
of leishmaniasis cases in non-endemic countries, making the
recognition of this parasitic infection importanti®. The lifecycle
of L. donovani has two distinct forms: a promastigote flagella
form found in the gut of the arthropod vector and an amastigote
form, which develops intracellularly in the mammalian host.
Only female phlebotomine sandflies transmit the disease, by
inoculation of the promastigote form into the skin. The
parasites are internalized by dendritic cells and macrophages in
the dermis and transform into amastigotes by losing their
flagella. They multiply and survive in phagolysosomes through
a complex parasite—host interactionll-12

EUROPEAN ACADEMIC RESEARCH - Vol. IV, Issue 9/ December 2016
7760



Zaki Abdalla Hassan, Omer Fadul Idris, Rimaz A. Gourashi, Safa Wadidi - Impact of
Visceral Leishmaniasis on Liver Function in Gadaref State - Sudan

VL (visceral leishmaniasis) is a systemic disease that is fatal if
left untreated and 1s caused by the Leishmania
donovani complex — L. donovani sensu stricto in East Africa
and the Indian subcontinent and Leishmania infantum in
Europe, North Africa and Latin Americaldl4, Following an
incubation period that generally lasts between 2 and 6 months,
VL patients present symptoms and signs of persistent systemic
infection (including fever, fatigue, weakness, loss of appetite
and weight loss) and parasitic invasion of the blood and
reticulo-endothelial system (that is, the general phagocytic
system), such as enlarged lymph nodes, spleen and liver. Fever
is usually associated with rigor and chills and can be
intermittent. Fatigue and weakness are worsened by anemia,
which is caused by the persistent inflammatory state,
hypersplenism (the peripheral destruction of erythrocytes in
the enlarged spleen) and sometimes by bleeding. The clinical
presentation of VL is similar in the various endemic areas but
there are some differences. For example, enlarged lymph nodes
are rarely found in Indian VL patients but are frequent in
Sudanese VL patients!5 16,

Hypoalbuminemia seen in VL is associated with edema
and other features of malnutrition. Diarrhea may occur as a
result of intestinal parasitization and ulceration. Liver function
may be normal or altered and loss of leucocytes eventually
makes VL patients generally immunosuppressed, and bacterial
infections are a common cause of death in lethal cases of VL%,

MATERIAL AND METHOD

Hospital based case control study, targeted well known
diagnosis subjects with visceral leishmaniasis in East of Sudan,
Gadaref state-Sudan where as remote areas are familiar with
visceral leishmaniasis infections. Ethical approval and Formal
consent obtained from hospital administration and patients
respectively before the startup of sample collection. Fifty (50)
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hospitalized non-alcoholic VL patients in addition to another
fifty (50) healthy individuals considered as control group, they
selected as no formal hepatic disease neither visceral
leishmaniasis and non-alcoholic, they enrolled in this study to
evaluate the state of liver function test among patients. After
formal consent from the Kala-azar hospital administration and
subjects involved in the study blood collection started under
hygienic condition, every one donated 5ml of whole blood
collected in heparinized container, separation of plasma by
centrifugation for subsequent chemical measurement, which
conducted via Biosystem’s spectrophotometer with Biosystem’s
reagents for bilirubin (direct and total), albumin, ALT, AST and
ALP.

RESULT

One hundred free alcohol subjects involved in this study. 50%
were hospitalized patients with VL were involved in this study,
their mean’s age was 42.1 years, they were 56% males and 44%
females (case group) and other 50% were healthy subjects
(control group), mean’s age was 35.5 years, 84% males and 16%
females. Albumin, bilirubin (direct and total), AST, ALT and
ALP were measured for both. All measured parameters were
high among case group except the albumin, which was low
considering normal subject readings. Statistical analysis with
SPSS version 21 via (independent T-test) for the two groups
brought significant difference for all parameters, albumin was
decreased one as P =0.00, while others were increased, for
enzymes more significant difference for AST, then ALP and last
ALT, bilirubin (direct and total) were lesser than enzymes but
still increased as in table 1.
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Table 1 shows mean+SD for LFT and age for both genders

Parameters Case (Mean+SD) Control (Mean+SD) | P-value
Age 42.14+18.36 35.5+15.64 0.07
Male 56% 84%

female 44% 16%

albumin 3.60+0.51 4.30+0.67 0.000
Indirect 1.81+0.48 0.92+0.32 0.036
Bibirubin

Direct Bibirubin 0.72+0.17 0.29+0.14 0.017
AST 198.3+29.2 30.16+9.95 0.000
ALT 62.64+10.7 39.50+18.70 0.006
ALP 126.2+60.9 71.86+£17.59 0.001

Significant difference P value <0.05

Difference in control group and case group measured
parameters shown in figure 1 and 2 comparisons.
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Figure 1 compared albumin Total bilirubin (T.B) and direct bilirubin
(D.B) in between control and case groups
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Figure 2 compared albumin AST, ALT and ALP in between control
and case groups
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DISCUSSION

The life cycle of Leishmania is initiated when the infected
female Sand fly injects metacyclic promastigotes into the host
during a regular blood meal. Within minutes, the promastigotes
are rapidly taken up by phagocytic cells, including macrophages
and neutrophils. Since neutrophils have a very short life span,
macrophages are the final host cells for proliferation
of Leishmania parasites 18, Leishmania parasites are obligatory
intracellular pathogens; macrophages are indispensable for
parasite survival, replication, and differentiation. After initial
infection, both neutrophils and macrophages are recruited to
the infection site and their interactions with the parasites
significantly influence the outcome of infection 12. Sudan known
to be one of the harboring residency for VL, Gadaref state is
part of these areas, as typical situations for chronic infection
and reinfection with VL are present, so that huge center to
hospitalize patients infected with it is located there. Our
finding consistent with damage occurrence in liver function,
Hypoalbuminemia among VL gave a significant difference and
that in agreement with several studies, one of them was found
low albumin in nearly half of VL patients involved in that
study, and microalbumiuria detected in their urine sample 29,
that confirming the concept of renal involvement in chronic
VL2, Also same finding in other study detected hematuria,
proteinuria and microabuminuria with extra finding was
proliferative glomerulonephritis among part of subjects 22. Liver
enzymes and bilirubin (direct and total) in this study were high
among VL patients more than control group, that in agreement
with an Iranian study, many parameters were analyzed
included liver enzymes, AST, ALT and ALP beside TB & DB all
were significantly high and accompanied with hypalbuminemia
as well 23,
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CONCLUSION

Our study unfortunately revealed what bad status patients
with visceral leishmaniasis are going toward. High Iliver
function tests indicated liver damage occurrence and low
albumin level indicated renal dysfunction on.

RECOMMENDATION

To eliminate a disease the source should be considered first,
and easy, cheap routine detection method and vaccination
should be supplied in order to decrease rate of morbidity and
mortality.

REFERENCES

1- Burkitt HG, Young B, Heath JW. Wheater's functional
histology: a text and colour atlas. 3rd ed. Edinburgh: Churchill
Livingston, 1993.

2-Dufour DR, Lott JA, Nolte FS, Gretch DR, Koff RS, Seeff LB.
Diagnosis and monitoring of hepatic injury. I. Performance
characteristics  of  laboratory  tests. Clin = Chem 2000;
46(12):2027-49.

3- Dufour DR, Lott JA, Nolte FS, Gretch DR, Koff RS, Seeff LB.
Diagnosis and  monitoring of hepatic injury. IL
Recommendations for use of laboratory tests in screening,
diagnosis, and monitoring. Clin Chem2000; 46(12):2050-68.
4-Whitehead MW, Hawkes ND, Hainsworth I, Kingham JGC. A
prospective study of the causes of notably raised aspartate
aminotransferase of liver origin. Gut 1999; 45(1):129-33.

5- Roberts EA, Schilsky ML. A practice guideline on Wilson
disease. Hepatology 2003;37(6):1475-92.

EUROPEAN ACADEMIC RESEARCH - Vol. IV, Issue 9/ December 2016
7765



Zaki Abdalla Hassan, Omer Fadul Idris, Rimaz A. Gourashi, Safa Wadidi - Impact of
Visceral Leishmaniasis on Liver Function in Gadaref State - Sudan

6- Vanderlinde RE. Review of pyridoxal phosphate and the
transaminases in liver disease. Ann Clin Lab Sci1986; 16(2):79-
9

7-World Health Organization (2014) Global Health Observatory
Data — Leishmaniasis. Global Health Observatory. Accessed on
April 21, 2015.

8-Herwaldt, B. L. Leishmaniasis. Lancet 354, 1191-1199
(1999).

9-Pace D (2014) Leishmaniasis. J Infect 69 S10-18.

10- Field V, Gautret P, Schlagenhauf P, Burchard GD, Caumes
E, Jensenius M, Castelli F, Gkrania-Klotsas E, Weld L,
LopezVelez R, de Vries P, von Sonnenburg F, Loutan L, Parola
P; EuroTravNet network (2010) Travel and migration
associated infectious diseases morbidity in Europe, 2008. BMC
Infect Dis 10: 330.

11-Rittig, M.G. & Bogdan, C. Leishmania—host-cell interaction:
complexities and alternative views. Parasitol. Today 16, 292—
297 (2000).

12-Lodge, R., Diallo, T.O. & Descoteaux, A. Leishmania
donovani lipophosphoglycan blocks NADPH oxidase assembly
at the phagosome membrane. Cell. Microbiol. 8, 1922-1931
(2006).

13-Lukes, J.et al. Evolutionary and geographical history of
the Leishmania donovani complex with a revision of current
taxonomy. Proc. Natl Acad. Sci. USA 104, 9375-9380 (2007).
14-Mauricio, I. L., Stothard, J. R. & Miles, M. A. The strange
case of Leishmania chagasi.Parasitol. Today 16, 188-189 (2000)
15-Siddig, M., Ghalib, H., Shillington, D. C., Petersen, E. A. &
Khidir, S. Visceral leishmaniasis in Sudan. Clinical
features. Trop. Geogr. Med. 42, 107-112 (1990).

16-Zijlstra, E. E. et al. Kala-azar in displaced people from
southern Sudan: epidemiological, clinical and therapeutic
findings. Trans. R. Soc. Trop. Med. Hyg. 85, 365—-369 (1991)
17-Sundar, S., and Rai, M. (2002). Laboratory diagnosis of
visceral leishmaniasis. Clin. Diagn. Lab. Immunol. 9, 951-958.

EUROPEAN ACADEMIC RESEARCH - Vol. IV, Issue 9/ December 2016
7766



Zaki Abdalla Hassan, Omer Fadul Idris, Rimaz A. Gourashi, Safa Wadidi - Impact of
Visceral Leishmaniasis on Liver Function in Gadaref State - Sudan

18-Antoine J. C., Prina E., Lang T., Courret N. (1998). The
biogenesis and properties of the parasitophorous vacuoles that
harbour Leishmania in murine macrophages. Trends
Microbiol. 6, 392—401 10.1016/S0966-842X (98)01324-9
19-Ribeiro-Gomes F. L., Otero A. C., Gomes N. A., Moniz-De-
Souza M. C., Cysne-Finkelstein L., Arnholdt A. C., Calich V. L.,
Coutinho S. G., Lopes M. F., Dosreis G. A. (2004). Macrophage
interactions with neutrophils regulate Leishmania
major infection. J. Immunol. 172, 4454—4462.

20- Geraldo Bezerra da Silva Junior, Elvino José Guardao
Barros, Elizabeth De Francesco Daher Kidney involvement in
leishmaniasis—a review. Brazelian journal of infectous
disseases, volume 18 issue4 July-August 2014 page 434-440.

21- F.A/A. Lima Verde, F.A. Lima Verde, E.F. Daher, G.M.
Santos, A. Saboia Neto, E.M. Lima Verde

Renal tubular dysfuncion in human visceral leishmaniasis
(kala-azar) Clin Neprhol, 71 (2009), pp. 492-500

22-Anna Clementi, Giorgio Battaglia, Matteo Floris, Pietro
Castellino, Claudio Ronco and Dinna N. Cruz. Renal
involvement in leishmaniasis: a review of the literature. Oxford
Journals Medicine & Health Clinical Kidney Journal Volume
4, Issue 3 Pp. 147-152.

23-Bahador Sarkari, Tahereh Naraki, Mohammad Amin
Ghatee, Samaneh Abdolahi Khabisi, Mohammad Hassan
Davami. Visceral Leishmaniasis in Southwestern Iran: A
Retrospective  Clinico-Hematological  Analysis of 380
Consecutive Hospitalized Cases (1999-2014). PLOS Published:
March 4, 2016

EUROPEAN ACADEMIC RESEARCH - Vol. IV, Issue 9/ December 2016
7767



