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ABSTRACT 
 

Leprosy is a contagious infectious disease caused by Mycobacterium leprae (M. leprae) or Hansen's bacillus. This bacterium has a special affinity for the skin 
and peripheral nerves. Known since antiquity, this disease is still a public health problem in many countries around the world. However, much progress has been 
made in the fight against leprosy, including the advent of Multidrug Therapy (MDT) in 1982 for all leprosy patients. Benin and many African countries are in the 
process of eliminating the disease and MDT is available in all countries. Multidrug therapy has truly revolutionized leprosy control. The aim of our work is to see 
the impact of MDT on liver function in leprosy patients undergoing treatment and those who have finished treatment. In order to do this we took 80 lepers (those 
who had finished treatment and those who were in the process of treatment) to whom we made each one: 

• The ASAT/ALAT transaminase assay 
• The gamma-glutamyltransferase assay 

This work represents the first extensive study of the impact of anti-leprosy drugs on liver function. It will be of great use to researchers in creating drugs that are 
less toxic to hepatocytes 
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INTRODUCTION 
 

Leprosy, a contagious disease, has long been a dreaded scourge of 
humanity. This bacterium has a special affinity for the skin and 
peripheral nerves [1]. Some communities attributed its occurrence to 
a divine curse and others had had inhuman reactions towards the 
patients, who were driven out of their homes and even isolated in 
leprosaria [1]. The pathogen of this infection is Mycobacterium 
Leprae, discovered by ARMAUER HANSEN in 1873. Contamination 
is essentially familial. The reservoir of Mycobacterium Leprae is 
essentially human and the sources of contamination are nasal 
secretions of untreated lepers, the main sources of contamination, as 
well as ulcers, breast milk, faces. In view of the seriousness of the 
disease, because of the blow of its handicap and especially the social 
stigma attached to it, strategies to combat it have been organized in a 
number of countries. The global fight against leprosy is one of the 
most important achievements in the field of public health in recent 
years and the WHO has made it a key issue, hence the slogan 
"Eliminating leprosy as a public health problem" [2]. However, much 
progress has been made in leprosy control, including the advent of 
multidrug therapy (MDT) in 1982 for all leprosy patients [3]. Multidrug 
therapy has revolutionized leprosy control, reducing the prevalence of 
leprosy from 122 cases per 10,000 inhabitants in 1985 to less than 1 
case per 10,000 inhabitants (WHO target) [4]. In BENIN, leprosy 
control started well before 1960 and was strengthened after 
independence by the creation of new areas of major endemics. 
Slowly the number of patients decreased from 20,000 cases in 1982 
to 13771 in 1986 and 2256 in 1990. The prevalence of the disease  
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fell from 3.18% in 1986 to 0.47% in 1990 [5]. The Representative of 
the Minister of Health stated that 75% of the new cases detected are 
multibacillary forms and therefore highly contagious. Despite global 
progress, leprosy is still far from being eradicated and greater 
vigilance is required in leprosy control efforts [6]. Treatment of leprosy 
is long-term, from 6 to 12 months or more, and involves the use of 
drugs that can cause hepatotoxicity [7]. It is therefore important for 
patients undergoing treatment to explore liver function before, during 
and after treatment for possible liver damage. Our work consisted of 
"Exploring the liver function of subjects under treatment and those 
who have undergone anti-leprosy treatment at the Ouidah Anti-
Leprosy Treatment Centre". In this work, our objectives are as 
follows: 
 

Overall Target 
 

To explore the consequences of leprosy treatment on liver function. 
 
Specific Objectives 
 

It's about: 
 Transaminase (AST and ALT) determinations in both treated 

and untreated leprosy patients.    
 Dosing for Gamma-Glutamyl-Transferase (GGT) in treated 

and untreated leprosy patients.    
 

PATIENTS AND METHOD 
 

Type of study 
 
This is a three-month prospective study in collaboration with the 
Ouida centre to evaluate the impact of anti-leprosy drugs on the liver  



function of subjects under and those who have finished treatment. 
  
Target population 
 

It is leprosy patients under and those who have finished treatment 
who meet the criteria for inclusion and non-inclusion. 
 
Criteria for inclusion 
 

 Leprosy patients of both sexes 
 Patients with up-to-date records i.e. regular follow-up 

 
Exclusion criterion 
 

 People not suffering from leprosy. 
 People with hepatitis B or C 
 Analytical method 

 
Pre-analytical phase 
 

 patients fasting or not 
 venous sampling done on dry tube 
 labeling of samples taken 
 centrifugation of samples at 3000t/min. 

  
Analytical phase 
 

We had to do: 
the determination of the transaminases ASAT/GOT and ALAT/GPT 
 
ASAT/GOT dosing  
Principle 
 

Determination of aspartate aminotransferase (ASAT) activity : 
 
L-Aspartate+ά-ketoglutarate     ASAT   oxaloacetate + L-glutamate 
 
Oxaloacetate + NADH+H+      MDH      L-Malate + NAD + 
 
MDH: Malate dehydrogenase. 
 
Method of operation 
 

Reagent R1 200µL 
Reagent R2 50µL 

 

Mix, wait 25 seconds and add : 
 

Sample 25µL 
 
Reference value 
Serum, plasma (37ºC): < 40 U/L 
 

Dosing of ALAT/GPT 
Principle 
 

Determination of the activity of alanine aminotransferase (ALAT) : 
 

L-Alanine + ά-ketoglutarate  ALAT Pyruvate + L-Glutamate 
 

Pyruvate + NADH + H+      LDH  L-Lactate + NAD + 
 

LDH: Lactate dehydrogenase. 
 
Method of operation 
 

Reagent R1 200µL 
Reagent R2 20µL 

 

Mix, wait 25 seconds and add : 
 

Sample 25µL 
 
Reference value 
 

Serum, plasma (37ºC): < 40IU/L 
 
The dosage of GGT 
Principle 
The determination of the activity of γ-glutamyl-transferase is based on 
the following reaction: 
L-γ-glutamyl-3-carboxi-p-nitroanilide-transferase+glycine γ-GT      L-γ-
glutamylglycine+5-amino-2-nitrobenzoate. 
 
Method of operation 
 
Dissolve one R.2 tablet in 15 ml of R.1 buffer. Cover with a cap and 
mix gently to dissolve the contents. 

 Working solution 1.00ml 
 Sample               0.10ml 

 
Reference value 
 

Woman 7 - 32UI/L 
Man 11 - 50 IU/L 

 

Post-analytical phase 
 

After each dosing operation the values found are recorded on the 
bench record. Thus the transaminase and GGT values per sample 
are recorded. 
 
Statistical analysis 
 
The search for correlation between the different biochemical 
parameters considered is carried out by calculating the correlation 
coefficient "r" and a comparison of the averages was made according 
to the duration of treatment (between 6 months and 4 years and then 
more than 4 years) The data were processed with Microsoft Office 
Excel 2007. The essential statistical parameters which made it 
possible to carry out the various statistical tests are presented below. 
 
Average 
 

x�=
�

�
∑ xi�

��1  ;         y� = 
�

�
∑ yi�

��1  

 
Variance 
 

V(x)=
�

�
∑ (xi − x�)�

��1
2 V(y)=

�

�
∑ (yi − y�)�

��1
2;       

σ(x) = �V(x)σ(y) = �V(y) ; 
 
Covariance 
 

Cov(x, y)=
�

�
∑ (xi − x�)(yi − y�)�

��1  ;  

 
Correlation 
 

r=
�ov(x,y)

σ(�)σ(�)
 

 

RESULTS 
  
Our study involved a population of 80 subjects divided into two 
groups according to gender. 
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Figure 1: Distribution of the study population by gender.
 
Of the 80 subjects in our study population, 45% are male and 55% 
female. 
 

 

Figure 2: Age distribution of the study population.
 

 

Figure 3: Distribution of the study population by duration of 
treatment. 

 
Table 6: Some statistical parameters considered for the collection of 
GER, GPT and GGT values in patients on and off treatment.
Statisticalparameters             TGO              TGP

average 29,81 20,66 

Standard deviation 19,85 14,07 

variance 394,23  198,02 

 

 

 

Figure 4: Correlation between TGO and TGP
 
Legend: This figure shows the correlation between GER and GPT 
values in patients on and off treatment (r=0.75 and 
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TGP              GGT 

30,61 

36,92 

522,26 

 

: Correlation between TGO and TGP 

: This figure shows the correlation between GER and GPT 
values in patients on and off treatment (r=0.75 and y=0.67x+0.53). 

Figure 5: Correlation between TGP and GGT

Legend: This figure shows the correlation between TGP and GGP 
values in patients on and off treatment (
 

Figure 6: Correlation between TGO and GGT

Legend: This figure shows the correlation between TGO and GPM 
values in patients under and over treatment (
y=0.96x+0.27). 
 

 

Figure 7: Percentage of pathological and non
values in patients 6 months to 4 years of treatment.

 

Figure 8: Percentage of pathological and non
values in patients with a treatment duration of more than 4 years.
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: Correlation between TGP and GGT 
 

: This figure shows the correlation between TGP and GGP 
off treatment (r=0.47 y=0.66x+0.17). 

 
 

: Correlation between TGO and GGT 
 

: This figure shows the correlation between TGO and GPM 
values in patients under and over treatment (r=0.19 and 

 

pathological and non-pathological GERD 
values in patients 6 months to 4 years of treatment. 

 
 

: Percentage of pathological and non-pathological GERD 
values in patients with a treatment duration of more than 4 years. 
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Figure 9: Percentage of pathological and non-pathological TGP 
values in patients with a treatment duration between 6 months and 4 

years. 
 

 

Figure 10: Percentage of pathological and non-
values in patients with a treatment duration of more than 4 years.

 

 

Figure 11: Percentage of pathological and non-
values in patients with a treatment duration between 6 months and 4 

years. 
 

 

Figure 12: Percentage of pathological and non-
values in patients with a treatment duration of mor

 

DISCUSSION 
 
Looking at the data in Table 6 of the subjects we notice that there is 
an alteration in liver function. Similarly, taking into account figures 7, 
8, 9, 10, 11 and 12, we clearly see very significant percentages of 
pathological forms. However, we are aware that any increase in 
serum transaminase and GGT levels reflects liver damage. Given that 
during treatment, the intake of alcoholic beverages is prohibited, this 
increase in enzyme activity would be due either to the toxicity of the 
drugs administered (which is revealed in the liver), on the one hand, 
or to a lesion of other organs (kidney, pancreas, heart, e
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Similarly, taking into account figures 7, 

8, 9, 10, 11 and 12, we clearly see very significant percentages of 
pathological forms. However, we are aware that any increase in 
serum transaminase and GGT levels reflects liver damage. Given that 

t, the intake of alcoholic beverages is prohibited, this 
increase in enzyme activity would be due either to the toxicity of the 
drugs administered (which is revealed in the liver), on the one hand, 
or to a lesion of other organs (kidney, pancreas, heart, etc.....) 

occurring during treatment, on the other hand.
condition, our work focuses on whether taking the drugs during 
treatment has no impact on liver function.
tells us that some drugs have major hepatotoxic 
including anti-leprosy drugs such as Rifampicin, Dapsone....., etc. 
This also supports our data found above: The hepatotoxicity would be 
due to the anti-leprosy medication.
 

CONCLUSION 
 
In terms of age, we can say that leprosy is more prevale
young people (40% between 26 and 45 years of age) than in 
adolescents (20% between 6 and 25 years of age). As for the results 
obtained after dosage, a clear increase in certain transaminases and 
certain gamma-GGT has been noted. This incre
leprosy medication. We can admit that our main objective has been 
achieved because it was to assess the impact of anti
on liver function. 
 

REFERENCES 
 
1. WHO.Leprosy in the world in early 2006. Bull of the ALLF 2007
2. Bobin P, Current treatment of leprosy,

of French-speaking leprologists
allf/lepoint48.pdf. 

3. World Health Organization.Chemotherapy of leprosy for cont
programmes.Technical Report Series N° 675.Report of a WHO 
study Group.WHO, Geneva, 1982.

4. Monot M, Honoré N, Garnier T, Araoz R, Coppée JY, Lacroix C, 
Sow S, Spencer JS,Truman RW, Williams DL, Gelber R, Virmond 
M, Flageul B, Cho SN, JiB,Paniz
Fine PE, Rasolofo V, Brennan PJ, Cole ST. On the origin of 
leprosy.Science. 2005;308(5724):1040

5. WHO, Operational Guidelines for the Implementation of the 
Global Strategy for Leprosy Burden Reduction and Maintenance 
of Leprosy Control Activities 2006

6. WHO Leprosy Control Guide 
7. Crile B, De Brouwere V, Dugas S. Integration of Vertical 

Programmes in Multi- Function Health Services.Studies in Health 
Services Organisation& Policy, ITGPress, 1997, Antwerp.

8. WHO TAG: World Health Organ
Technical Advisory Group on Elimination of Leprosy (TAG) 
Geneva, 9 and 10 February 2004.

9. GENTILLINI M. Tropical medicine.2nd edition 1995. Flammarion 
Medicine 

10. LEICKER D.L, MC-DOUGALL A.C. Microbiological examination in 
leprosy. Association Française Raoul Follereau.1988, 35 pages.

11. WHO, Guide to Leprosy Control, second edition, Geneva, 1989.
12. ILEP, "Interpreting epidemiological indicators in leprosy" 

Technical Guide, 2001, London 2001).
13. Tropical medicine: 

http://www.medecinetropicale.free.fr/cours/lepre.htm. /
14. abydosbenin@gmail.com 
15. WHO, Operational Guidelines for the Implementation of the 

Global Strategy for Leprosy Burden Reduction and Maintenance 
of Leprosy Control Activities 2006

16. Technical Report Series, No. 768, 1988, WHO 
on Leprosy, 6th edition. 

17. BASSET A, GROSSHANS E. Leprosy. Encycl. Med. Chir. (Paris) 
Dermatologie 1985; 12520 A10

18. BASSET A, GROSSHANS E. Leprosy. Encycl. Med. Chir. (Paris) 
Dermatologie 1985; 12520 A10

19. MECHALI D, COULAUDJ.P." Anti
pharmacology. Bases de la thérapeutique, Giroud S.P, METHE 
G, MEYNIEL G.2e edition 1988.1574

International Journal of Innovation Scientific Research and Review, Vol. 03, Issue 02, pp.831-835, February, 2021                                                         

occurring during treatment, on the other hand. Excluding the second 
condition, our work focuses on whether taking the drugs during 
treatment has no impact on liver function. Moreover, the literature 
tells us that some drugs have major hepatotoxic side effects, 

leprosy drugs such as Rifampicin, Dapsone....., etc. 
This also supports our data found above: The hepatotoxicity would be 

leprosy medication. 

In terms of age, we can say that leprosy is more prevalent in relatively 
young people (40% between 26 and 45 years of age) than in 
adolescents (20% between 6 and 25 years of age). As for the results 
obtained after dosage, a clear increase in certain transaminases and 

GGT has been noted. This increase is due to the 
We can admit that our main objective has been 

achieved because it was to assess the impact of anti-leprosy drugs 

WHO.Leprosy in the world in early 2006. Bull of the ALLF 2007 
Current treatment of leprosy, bulletin of the association 

speaking leprologists, http://www.sfdermato.net/ 

World Health Organization.Chemotherapy of leprosy for control 
programmes.Technical Report Series N° 675.Report of a WHO 
study Group.WHO, Geneva, 1982. 
Monot M, Honoré N, Garnier T, Araoz R, Coppée JY, Lacroix C, 
Sow S, Spencer JS,Truman RW, Williams DL, Gelber R, Virmond 
M, Flageul B, Cho SN, JiB,Paniz-Mondolfi A, Convit J, Young S, 
Fine PE, Rasolofo V, Brennan PJ, Cole ST. On the origin of 
leprosy.Science. 2005;308(5724):1040-2. 
WHO, Operational Guidelines for the Implementation of the 
Global Strategy for Leprosy Burden Reduction and Maintenance 

l Activities 2006-2010. 
  

Crile B, De Brouwere V, Dugas S. Integration of Vertical 
Function Health Services.Studies in Health 

Services Organisation& Policy, ITGPress, 1997, Antwerp.  
WHO TAG: World Health Organization. 6th Meeting of WHO 
Technical Advisory Group on Elimination of Leprosy (TAG) 
Geneva, 9 and 10 February 2004. 
GENTILLINI M. Tropical medicine.2nd edition 1995. Flammarion 

DOUGALL A.C. Microbiological examination in 
Association Française Raoul Follereau.1988, 35 pages. 

WHO, Guide to Leprosy Control, second edition, Geneva, 1989. 
ILEP, "Interpreting epidemiological indicators in leprosy" 
Technical Guide, 2001, London 2001). 

le.free.fr/cours/lepre.htm. / 

WHO, Operational Guidelines for the Implementation of the 
Global Strategy for Leprosy Burden Reduction and Maintenance 
of Leprosy Control Activities 2006-2010. 
Technical Report Series, No. 768, 1988, WHO Expert Committee 

BASSET A, GROSSHANS E. Leprosy. Encycl. Med. Chir. (Paris) 
Dermatologie 1985; 12520 A10-. 
BASSET A, GROSSHANS E. Leprosy. Encycl. Med. Chir. (Paris) 
Dermatologie 1985; 12520 A10-. 
MECHALI D, COULAUDJ.P." Anti-leprosy ", in clinical 

Bases de la thérapeutique, Giroud S.P, METHE 
1988.1574-1583 

                                                                                       834 



20. WHO. Technical Report Series, No. 768, 1988, WHO Expert 
Committee on Leprosy, 6th edition. 

21. Ministry of Health DELM leprosy guide for health professionals 
2000 

22. WHO TAG: World Health Organization. 6th Meeting of WHO 
Technical Advisory Group on Elimination of Leprosy (TAG) 
Geneva, 9 and 10 February 2004.  

23. http://www.pasteur.fr/actu/presse/com/communiques/05origines_l
epre.htm Kohl Sciences, 2005 

24. THANGARAJ R.H YAWALKAR S.J Leprosy for Physicians and 
Paramedical Personnel.4th edition CIBA GEIGY Basel 
Switzerland 1988;61, 62, 63, 64, 65, 66,115 pages.  

25. Public Health Agency of Canada, Active Infectious Tuberculosis, 
PHAC/ASPC-FS-17E (02-2008) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

26. Yves Deugnier, Anatomy-physiology of the liver, University of 
Rennes 1, " Handout of Semiology of the liver and bile ducts ", 
2005 

27. http://www.snfge.org/ 
28. http://www.vulgaris-medical.com/encyclopedie 
29. http://www.ma.uni-heidelberg.de/inst/ikc/ikc-quotienten.html 
30. http://www.esculape.com/hepatogastro/hepatopathie_biochim.html 
31. http://www.esculape.com/hepatogastro/sgpt_augent2001.html 
32. http://www.esculape.com/hepatogastro/cholestase2001.html 
33. http://www.esculape.com/hepatogastro/pal-ggt2001.html 
34. http://www.esculape.com/hepatogastro/hepatiteiatro_2001.html  
35. http://www.esculape.com/hepatogastro/alcoolism_chronik2001.html 

 

******* 

International Journal of Innovation Scientific Research and Review, Vol. 03, Issue 02, pp.831-835, February, 2021                                                                                       835 


