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Diabetes has become a major public health concern. 

In Africa  an estimated number of 16 million adults have the disease

In DRC (Democratic republic of Congo) 2 millions. 

 



Ageing and westernization of life style seem to be principal factors (Mbanya, 2010).

 



Diabetes in South-Kivu 

Prevalence of the disease approaches 5% (Katchunga, 2010; Katchunga 2016)

 



Diabetes in South-Kivu  

South-Kivu : unique combination of factors associated to diabetes. 

- Iron metabolism 
- HHV-8 infection 

 



The East African Rift Valley is characterized by an immense number of volcanoes
(http://web.gccaz.edu/~lnewman/gph111/topic_units/plates/east%20africant.jpg) 

Volcanic soil rich in Fe

(Volcanic soil allows a significant release of Fe compounds
in the environment (water or in vegetables) ( Simonart 2006)

Low frequency of Fe deficiency has been reported 
(Bahizire , 2017). 

South-Kivu lies in the African  Great Lakes region

 

http://web.gccaz.edu/~lnewman/gph111/topic_units/plates/east africant.jpg


Iron deficiency among pregnant women

8%

39%

 



Blench , 2002

A specific form of Fe overload has been described in the Bantu
populations (Strachan, 1929).

The prevalence approached 10%.

The Ferroportin (FPN) Q248H polymorphism seems to be associated
to the African Fe overload.

South-Kivu is mostly inhabited by Bantu population

 



Association between African iron overload and diabetes has been observed

Gordeuk, 2003

 



FPN Q248H polymorphism

Kasvosve, 2017

The distribution of FPN Q248H polymorphism seems to mirror the Bantu migration with lowest 
prevalence reported in populations closer to the homeland. 

 



The Bantu peoples migrated from West of Africa to center East and South of the continent. 

 



Celtic migration into Europe

C282 Y, a Celtic mutation
The HFE gene 
(human hemochromatosis protein)

The Celtic and Bantu migrations, an iron-driven story…

 



Striking similarities between AIO and celtic HFE mutation!!

Gordeuk, 1992

Hemochromatosis 1 African iron overload

 



Ferroportin is the only known iron exporter 
(The release of Fe into blood plasma is mediated by it).  

Ganz et al, 2012

Enterocyte

Fe is absorbed into the enterocytes as elemental divalent Fe or in the form of heme. 
Intestinal cells take up Fe through the DMTI-1 (divalent metal-ion transporter 1 ) 
while heme iron is bound to an unidentified heme receptor at the cell surface. 
In the enterocytes, Fe is exported to the portal blood by FPN

 



Hepcidin controls 
FPN activity 

 



Increased iron intestinal absorption 

Increased iron export from 
macrophages 

 



The polymorphism is associated with an autosomal dominant hereditary iron overload, 
hemochromatosis type IV. ( Kasvosve, 2013; Kasvosve et al., 2015) 

Kasvosve,2015

 



Fe is linked to oxidative stress. 
Through the Fenton reaction, iron is involved in the formation of 
highly toxic free radicals (hydroxide and the superoxide anion)

Fenton reaction 

Fe may play a role in the development of diabetes 
through several mechanisms. 

Fe is an essential metal for all living organisms since it is 
present in a large number of iron-containing enzymes and proteins 

 



High frequency of Human herpesvirus 8 in South-Kivu

HHV-8 (siderophilic virus)

It is closely linked to the pathogenesis of 
Kaposi’s sarcoma.

 



High frequency of Human herpesvirus 8 in South-Kivu

 



Laor and Schwartz (1979) 
series of 37 subjects with KS 
among whom a significant number of 12 (32%) were found to have concurrent diabetes mellitus. 

Caprio et al (1985) 
3 clinical cases of KS with concomitant T2DM. 

Weissmann et al (2000) 
125 patients with KS;
22.4% of these patients had T2DM as compared to a general prevalence of 5–8% in the non-diabetic controls.

Anderson et al (2008)
142 KS cases and 123 controls
Adjusted OR of T2DM in KS patients was  4.73 (95% CI 2.02 to 11.1 p<0.01) . 

Pey-Jium Chang et al (2017)
Data from the Taiwan National Health Insurance Research Database between 1997 and 2008 (case-control study)
352 KS cases and 1,408 matched controls were included in the analysis.
Adjusted OR of T2DM in KS patients was 2.26 (95% CI 1.68 to 3.04, p<0.01). 

High frequency of diabetes among subjects with 
Kaposi’s Sarcoma 

 



Ingianni et al, (2007)
114 diabetics and 108 healthy subjects, blood donors. 
The HHV-8 infection was present in 23.7% of the subjects with DM and in 12% of subjects in the control group. 

Sobngwi et al, (2008)
Association HHV-8 and KPD
187 diabetic patients (81 KPD and 106 had T2DM) and 90 controls matched for age and sex. 
HHV-8 antibodies were found in 71 cases (87.7%) KPD, 16 cases (15.1%) T2DM and 36 controls (40.0%). 
The HHV-8 in genomic DNA was present in 6 of 13 cases with KPD tested at acute onset and in 0 of 9 cases with T2DM. 

Piras et al, (2016)
Only the HHV-8 infection significantly increased in patients with T2DM in comparison to 
Cytomegalovirus (CMV), Epstein–Barr virus (EBV), HHV-6, and HHV-7. 

High frequency of HHV-8 infection among subjects with 
diabetes

 



To study the possible interplay between the FPN Q248H polymorphism, HHV-8 infection 
and Fe metabolism in diabetics living in a volcanic region.

Aim of the project 

 



3 cross-sectional studies 

210 diabetics 
143 controls 

 



Study 1

Aim: assess the possible link between 
FPN Q248H, iron metabolism and diabetes in 
South-Kivu

 



Study 1

Aim: assess the possible link between 
FPN Q248H, iron metabilism and diabetes in 
South-Kivu

 

The prevalence of FPN Q248H mutation[12.1%] was non-significantly higher in 
diabetics than non-diabetics [14.0% vs. 8.1%, p = 0.17]. 

Hyperferritinemia frequency was higher in diabetic patients with Q248H
mutation [44.0% vs. 14.3%, p = 0.16] and in mutation carriers [37.0% vs 16.5%, p = 0.001] 

than in the control groups, respectively. 

The association between Q248H mutation and DM was nevertheless not significant 
[adjusted OR 1.70 (95% CI: 0.52–5.58), p=0.37], 

Hyperferritinemia [OR 2.72 (1.24–5.98), p = 0.01] showed an independent effect 
after adjustment for age and metabolic syndrome. 



Study 2

Aim: investigate the effect of the FPN Q248H 
polymorphism on the blood iron isotopic 
composition. 

 



In nature, Fe consists of 4 isotopes, which are different in their masses and proportions:

54Fe (5.8%), 56Fe (91.8%), 57Fe (2.1%), and 58Fe (0.3%).

56Fe/54Fe ratio in the biosphere (plants, animals, 
humans) is lower than the Fe in the geosphere.  

Walczyk and von Blanckenburg , 2002

56Fe/54Fe ratio in  tissues from humans is lower than 
in the food. 

Fe isotopic composition is highly constant in nature 

 



Fe undergoes an isotopic fractionation during the intestinal absorption and the storage in the liver. 

Small variations in Fe isotopic composition can occur as a result of isotope fractionation 
accompanying physical processes and/or biochemical reactions. 

 



Fe isotopic composition of blood correlates with iron absorption

 



The isotopic ratio is presented as the relative difference between the isotope ratio of the sample and 
that of a standard, in parts per thousand (per mil, ‰). 

MC- ICP-MS (Multi-collector ICP-mass spectrometry) is nowadays the preferred technique for 
quantifying such small isotope ratio variations. 

More negative δ-values correspond to a lower 56Fe/54Fe isotope ratio, i.e., an enrichment in the lighter iron isotopes, 
compared to the reference material of non-biological origin. 

 



Several research groups have demonstrated that isotopic analysis of Fe in whole blood or serum might 
reveal potentially very useful clinical information 

Fe isotopic composition in whole blood shows a clear correlation with the serum ferritin 
concentration, 

 



 



42 male subjects were enrolled in this study: 
26 controls showing no FPN Q248H mutation (10 diabetics (37%) (wild-type group) , 
11 FPN Q248H heterozygotes and 4 homozygotes (8 diabetics (53%)). 

The Fe isotope ratio was determined with a high precision using a Multi-collector ICP-MS
(Ghent University department of analytical chemistry  

 



 



Comparative box-plot of the whole blood Fe 
isotopic composition between different populations.

Subjects living in South-Kivu have a lower iron isotopic 
composition in comparison to that of European populations

South Kivu population of this study 
vs. 
Belgian population (Van Heghe, 2013)

Swiss population (Walczyk, 2002)

French population (Albarède, 2011)

Yakut population (Jaouen, 2013)

Box plot of the whole blood iron isotopic composition 
from diabetic and non-diabetic individuals p<0.05. 

 



Study 3

Aim: assess the possible link between 
FPN Q248H, FN3K 900C/G and Tf polymorphisms  
with the HHV-8 infection in diabetic subjects. 

 



 



 



General Conclusions    

 



General Conclusions

Subjects living in South-Kivu have a high seroprevalence of HHV-8 infection and a 
median δ56Fe tending to a high Fe status value, and both are more important in 
subjects with diabetes. 

The prevalence of FPN Q248H mutation is 12.1% 
The FPN genotype distribution in different groups is similar.  

 

High IgG antibody titer of HHV-8 is associated to diabetes
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Dr K Vandepoele, 
Dr A Kishabongo, 
Mrs Elke Lecocq,

Ms Marieke Demulder,
Mrs Loes van Schie

 


