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Summary

The prevalence of diabetes mellitus in the young is higher in Bangladesh like
other Asian developing nations. Albeit, undernutrition has been shown to be
associated with diabetes in the young, not all such individuals are diabetic.
Diabetes Mellitus is a multigenic disease. In IDDM, DR3/4 heterozygotes were
shown to have a greatly increased risk of developing the disease, suggesting the
concept of genetic factor(s) being involved in the development of diabetes.
Therefore, this study was undertaken to determine the distribution of HLA
class II alleles (DRB) and to identify the HLA associated risk for developing
diabetes mellitus in the young Bangladeshis. A total of fifty individuals were
investigated. Half of them (n=25) were diabetic patients, registered in B.IRDEM
and half the participants were their non-diabetic sibs. A genomic DNA PCR
and Enzyme Linked Probe Hybridization Assay (ELPHA, Rio-test, Germany)
was used to determine HLA class II alleles (DRBl, DRB 3,4,5) by in vitro
amplification of DRB gene. Among all the sero-equivalent antigens found in
the study subjects, the prevalence ofDR15 (DR2) was overrepresented, both
in the diabetic subjects and in their non-diabetic sibs. Moreover, compared
with the non-diabetic group the diabetic patients showed higher frequency of
DR15 alleles (39 and 25%) though the difference was not significant (chi sq. 1.7,
p>O.(5). Next to DR15, DR4 was the most prevalent HLA-DRB gene found in
the study population. Interestingly, the frequency of DR4 was higher in the
diabetic than in the non-diabetic group (20 vs.14 %). The study showed that the
DR15 and DR4 were the most prevalent in the study population. Moreover',
DR7 though not very significant, was higher in non-diabetic compared to their
diabetic sibs. Comparison between the diabetic and non-diabetic sibs could
have been interesting and significant but we could not confirm our findings,
possibly, due to small sample size. A study in a larger paired sample of
unrelated population is also needed to substantiate our findings, and also to
prove the susceptibility or resistant haplotype in the young diabetic subjects.

Introduction

The term 'malnutrition related diabetes

mellitus (MRDM)', for the young people in
the develoQrng commum'tres, was QroQosed'

first in the year 1982 by Bajaj.' This was
introduced to describe a distinct type of
diabetes characterized by onset of diabetes at

~QU.\.\.'be\: <.\.'be <,bdQ~ ';Q 'j~,w..) Q\ 'm~\~

~~~~~I:."m'l\s\on, Bangladesh Institute of Research and Rehabilitation in Diabetes, Endocrine and Metabolic
Di\;\)td~ts(B\RDEM), Dhaka, *The study was conducted under BMRC fund.
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predominance with low body mass index
(BMl < 19),requiring high doseof insulin for
metaboliccontrol andusually ketosisresistant
even when insulin is withdrawn. 1.2MRDM
was subclassified into fibrocalculous

pancreatic diabetes (FCPD) and protein
deficient pancreatic diabetes (PDPD). This
classification was adopted byWHO in 1985.3
MRDM is prevalent in the developing
countries of Asia and Africa and was found

among the rural population and those who
are frequently exposed to undernutrition. 1.2,4

However, the recent classification proposed
to exclude the type MRDM. To avoid
confusion, we wi II use the term young diabetic

patient (<30 years).

In Bangladesh, "under 30 clinic at Bangladesh
Institute of Research and Rehabilitation in

Diabetes, Endocrine and Metabolic Disorders

(BIRDEM), Dhaka" alone registers more
than 500 young diabetic subjects annually

and the frequency of young diabetics seems
to be higher. Although undernutrition has
been shown to be associated with young
diabetic patients, not all undernourished
subjects are diabetic; neither all the other

siblings of them are equally affected.2-4

Therefore, some other factor like the

genetic component may strongly be

suspected. In fact, Insulin-dependent
diabetes mellitus (100M), a prototype of
this category in respect to the onset at younger

age prevalent in Europe and America has
been investigated and it was observed that
there was significant association between
HLA-DR3/4 and IDDM.5.6 However, there

was no suchconclusive report on association
between HLA and young diabetics in our
population. Only, Kambo et al observed that

December 2000

DQBgenewassignificantly relatedtoFCPD.7
Genetic studies in such group of Ethiopian
origin showed a positive association ofHLA-
DR3 but not with DR4.8 In contrast, two other

studies showed much heterogeneity in genetic
association with the south Indian diabeticsy.11

Reports suggestive of strong correlation (for
both positive and negative) have been
reported between DQB I 57 non-asp with
Type I diabetes. Although, no such strong
association has been found in the genetic

background of the young patients. II Genetic

studies in such group of Ethiopian origin.
showed a positive association of HLA-DR3

but not with DR4.!I In this study, HLA-DR
alleles (ORB) werestudied in25 Bangladeshi
young diabetic patients and 25 healthy control
sibs in order to elucidate any genetic
association.

Materials and methods

Subjects

Twenty-five young (age below 30 years)
diabetic subjects were selected randomly

from the BIRDEM outpatient department
(OPD). Whileadiabetic subject was selected
randomly from BIRDEM OPD, his or her
non-diabetic sib of the same or higher age
was invited to volunteer the study. They
were includedin thestudy provided the two
members of the same family (one diabetic

and one non-diabetic) agreed to participate

after being informedofthe procedural details

and given consent. We investigated 50
individuals, in whom, 25 diabetic and 25

non-diabetic (control) subjects were

participants from 25 families. All the control
subjects were tested for fasting blood glucose

to confirm their glycemic status.
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DNA amplificationandEnzymeLinkedProbe
Hybridization Assay

The polymorphic second exon of the ORB
genes wasamplifiedfromONAof25 diabetic
and 25 non-diabetic (control) subjects. Prior

to amplification I mlvenous blood wastaken
in CPDA tube. DNA extraction was done

using OTAB/CTAB protocol.12 Amplifi-
cation by PCR was performed in a
programmable thermal cycJer(Techne, UK).
The set criteria for amplification was 95°C
for 10 minutes for initial denaturation

followed by 30 cycJesof amplification: 95°C
30 seconds for denaturation, 55°C for 30

secondsforannealingandnOc for30 seconds
forextensionand attheend nOc for7minutes

for final extension. The sequences of the
primers used for the amplification of ORB
second exon was obtained from Biotest,

Germany thatamplifiesallelescodingglycine
in position 86 and another primer that
amplifies alleles codingfor valine inposition
86. Finally, amplicon were analyzed using
Enzyme Linked Probe Hybridization Assay
(ELPHA). Micorplates wells were
individually coated with dried Sequence
Specific Oligonucloetide (SSO) probes.
Procedures were followed according to the
manufacturer's instruction.

Statistical analysis

The allelic distributions were shown in

percentages. ORB allelic frequencies between
the diabetic individuals and their normal sibs

were tested by Chi-square with Yate's

correction. Probability values were corrected

for the number of comparisons made and

considered significant if less than 0.05.

Results

All subjects (n=50; m-24, f-26) from 25
families took part in the investigation. So,

the response rate was 100%. The gender and

age of the sibs were considered to rule out

any possible environmental influence. Their
mean (SO) of age was 21 (6.0) and BMI was
21.5 (5.6). Their mean (SO) systolic and
diastolic blood pressure measures were
107 (13) and 68 (10), respectively. As regards

the comparison of characteristics between
the two groups there was no significant
difference of age, BMI, blood pressure and.
socio-demographic variables. Only fasting

blood glucose (FBG) of the patient at

registration was significantly higher than
the first' estimates of FBG of nondiabetic

group.

The frequency of OR 15 was found higher
both in the diabetic subjects and in the
non-diabetic sibs when compared with the
other alleles. However, the OR IS alleles

were more prevalent in the diabetic group
than the non-diabetic sibs (39.0 and 25.6%)

though the. difference was not significant

(c2 1.7, p>0.05). Two-thirds of total allelic
frequency showed HLA-OR 15,7 and 4 and
their frequency was higher in the diabetic

patients (76%) than the nondiabetic sibs
(63%) (table-I). Among the prevalent DR

genes, though not significant, DR? showed
higher frequency in the control subjects
than their diabetic sibs (23.2 vs. 12.2%).
On the other hand, OR 1, 3, 8, 9 and II

constitute only 13% among the total
allelic distribution. Of these, OR I showed

higher frequency in the diabetic subjects

compared with the nondiabetic counterparts
(7.3 vs. 2.3%).
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Table-I: Frequency of DRB alleles in diabetics (n =24) and their normal sibs (11= 25).

Sero DRB 1alleles DM* NDM:t= Total
Equivalent n % n % n %

DR I 0101 3 7.3 I 2.3 4 4.8
DR 15(DR2) 150I. 1503-]506 7 6 13

1501-1506 I I 2
1502 ] 0 I
]502. 16011, ]603, 1608 4 39.0 3 .25.6 7 32.1
]501-1506,16011, ]603, 1608 2 I 3
]502,16011,1603,16012,1608 1 0 1

16 11 27
DR3 03011,0306,0307,0311 1 0 I

030 II ,03012,0306,0307,0311 1 4.9 2 4.7 3 4.8
2 2 4

DR4 0402 I 1 2
0405 I 0 I
0403,0404,0406.0423 I 0 I
0403.0406 I 2 3
0402,0403,0406,0423,0413 I 19.5 0 14.0 I 16.7
0401,0416,0421,0407,0420,0408,0419 I I 2
0405,0417 I 0 I
0407 1 0 1
0407,0420 0 2 2

8 6 14
DR7 070 I, 0703 5 12.2 ]0 23.2 15 17.8
DR8 0801,0802,0807,0809,0811,0816,0817 0 0.0 I 2.3 I 1.2
DR9 9012 1 2.4 0 0.0 I 1.2
DRIO 1001 2 4.9 3 7.0 5 6.0
DR11 11011. 1120. 11012. 1114, 1109. 1110. I 2.4 0 0.0 I 1.2

1112,1119,1124,1127-1]31
DRI3 1302,1316.1331. 1323, 1305. 1307, 1314 I 0 I

1301,1327, ]328 0 ] I
1302,1316,1323,1331 0 I I
1302,1316,1331 0 2.4 2 11.6 2 7.1
1301,1327,1328,1304,1308,1322,1320, 0 I 1
1324, 1310, 1311, 1306

I 5 6
DRI4 1404 I 2 3

1411 I I 2
1414 0 4.9 I 9.30 I 7.1

2 4 6
41 100 43 100 84 100

N.B: No matching was found for one diabetic patient. Among the total subject. 14subjects (7 diahetic
and 7 non-diabetic) were found homozygous.

* DM- subjects with diabetes mellitus
+ NDM- non-diabetic sibs
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Discussion

The aim of this study was to find out the
distribution of HLA-DR genes and its
alleles among the study population and also
to relate them with young diabetic patients.
We took a pair of diabetic subject and
nondiabetic sibs from each family. As
expected each pair was age and sex
matched that wasconfirmed by comparative
analysis of the biophysical and
sociodemographic characteristics between
the twogroups.The selectioncriteriaincluded
such pair that had exposure to same
environment for the same duration of their

early life though one of them developed
diabetes and the other did not.

Considering the same heredity for the pair
and matched environment one could expect
that a subtle difference ofHLA-DR genes or
alleles might have contribution either to
developdiabetesorto prevent it. Asobserved
the higher prevalence of DR-ISseems to be
notunusual in the Asianpopulation as shown
by Gjertson and Lee (American Society for
Histocompatibility and Immunogenetics).
Increased frequency of DR 15in the diabetic
groupof ourstudyandthefindingsofGjertson
and Lee in the Asians suggests that DR 15
might havegenetic susceptibiIityto diabetes.
Studies on Caucasians show that individuals

possessing DR3 or DR4 are more prone to
develop Type I diabetes, and a combination
of both DR3/4 increases the likelihood of

developing the disease (13). It may be over
represented and this need to be proved by
analyzing haplotypes of unrelated random
population.

The frequency ofDR4 was highernot only in
the combined population but also in the

diabetic than in the non-diabetic group (19.5
vs. 14%), though the difference was not
significant (p>0.05). It may be mentioned
that there is a strong association between
Type I diabetes and DR3 or DR4 in the
Asians, Africans and Latin Americans.
Even in the Caucasoid, frequency ofDR3 or
DR4 was 95% in the type- I diabetics,
compared with 40-45% in the non-diabetic
Caucasoid. Another interesting finding is
that the prevalence of DR?, though not
significant (p>0.05), was higher in the non-
diabetic than in the diabetic sibs (23.2 vs.
12.2%). Whereas, in south Indian MRDM

patients, DR7, DQw9 haplotype was found
to be significantly associated with DQB
codon 57 specific for .non-asp. as in Type I
Diabetes. It would be interesting to see the
zygosity of DQB codon 57 specific amino
acid in our MRDM subjects.

In conclusion, our findings revealed that
the prevalence of DR 15 and DR4 was
higher in all the study subjects and both
were found predominant in the diabetic
than in the nondiabetic group. An effective
comparison between the groups could not
be made with certainty due to the sample
size. A larger sample of the same model
including HLA-DQ may identify the
susceptible gene(s) for developing diabetes,
specially the young onset diabetes of the
Asian population.
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