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Summary 
Type 2 diabetes mell i tus has a s t rong g e n e t i c b a s i s a s e v i d e n c e d 
by a concordance r a t e r a n g i n g b e t w e e n 6 0 a n d 9 0 % in 
monozygotic twins. G lucose and insu l in r e s p o n s e s to an oral 
glucose load were measured in 5 2 o f f s p r i n g o f N i g e r i a n T y p e 2 
diabetics and 50 control sub jec t s se lec ted to a c h i e v e a s imi l a r 
distribution of age and gender. All sub jec t s s tud ied w e r e g l u c o s e 
tolerant. In comparison wi th cont ro l s u b j e c t s , o f f s p r i n g of T y p e 
2 diabetics had a s ign i f ican t ly h i g h e r m e a n ( S D ) ( i ) f a s t i n g 
plasma glucose level [69 .2 (13 .0 ) m g / d l vs . 6 2 . 2 (7 .6 ) m g / d l ; 
P=0.0012] (ii) fast ing p l a s m a insul in leve l [26 .6 ( 1 5 . 4 ) p I U / m i 
vs. 14.8 (6.8)pIU/ml; /><0.0001 ] ( i i i) 2 h o u r s pos t g l u c o s e load 
jlasma insulin level [59.8 ( 3 3 . 9 ) p I U / m l v s . 4 0 . 9 ( 2 4 . 2 ) p I U / m l ; 
P=0.0028]. The mean ( S D ) 2 - h o u r pos t g l u c o s e load p l a s m a 
glucose level did not d i f f e r s i g n i f i c a n t l y b e t w e e n b o t h " g r o u p s 
>f subjects [92.8 (23.8) m g / d l vs . 8 5 . 5 ( 2 1 . 3 ) m g / d l ; P = 0 . 1 1 ] . 
Further mu l t i p l e r e g r e s s i o n a l a n a l y s i s s h o w e d t h a t t h e 
jifferences in fasting p l a s m a insu l in a n d 2 - h o u r p o s t g l u c o s e 
oad insulin observed w e r e o n l y a c c o u n t e d f o r b y t h e p r e s e n c e 
jf a parental h is tory o f d i a b e t e s a n d w e r e n o t i n f l u e n c e d 
significantly by BMI, wais t a n d h i p c i r c u m f e r e n c e s . T h i s s t u d y 
shows that o f f s p r i n g o f N i g e r i a n T y p e 2 d i a b e t i c s h a v e 
hyperinsulinaemia, d e s p i t e b e i n g g l u c o s e t o l e r a n t a n d t h i s 
supports the insul in-res is tance h y p o t h e s i s f o r T y p e 2 D M . T h i s 
implies that they are at a g r e a t e r r i sk f o r d e v e l o p i n g d i a b e t e s 
mellitus and are there fore an i m p o r t a n t g r o u p f o r t h e p r i m a r y 
prevention of T y p e 2 DM. 

Keywords: Type 2 diabetes mellitus, ojjspring. glucose and 
Insulin responses. 

Resume 
Lediabete mellitus du type 2 a u n e b a s e g e n e t i q u e so l ide c o m m e 
lemontre le taux concordance al lant d e 6 0 - 9 0 % c h e z les j u m e a u x 
monocygotes. La r e p o n s e du g l u c o s e e t d e P i n s u l i n e a u n e 
charge de glucose administer oralement a etc mesuree chez 52 nouvcan 
nes Nigerians ayant le d iabc tc type 2 et 50 su je t s de cont ro lc 
selectionnespouratteindrc unc distribution similairc d 'agc et du genre. 
Tous les subjects etudics toleraient 1c glucosc. Em comparaison aux 
sujets de controlc, les progenitures diabetiqucs dc type 2 avaicnt unc 
moyenne significative (SD) clcvee. (i) niveau du glucose dans le plasma 
ajeun (69.2(13.0) mg.dl vs 62.2 (7.6) mg/dl ; P— 0.002) (ii) niveau de 
t'insuline dans le plasma a j e u n (26.6 (15.4) lev/ml contrc 14.8 (6.8) 
\cv/ml, P < 0.0001) (iii) niveau d' insuline chargi dans le plasma aprds 
2hcutresd'ingestion du glucose (59.8 (33.9) icv/ml contrc 40.9 (24.2) 
lev/ml; P = 0,0028). La moyenne (SD) de (iii) ne differrait pas 
sigmficatjvement entrc les deux groups (92.8 (23.8) mg/dl contre 85.5 
(21.3)mg/dl; P = 0.11) Davantagc, l 'analyse multiple rcgressionelle a 
montre que les differences en (ii) et (iii) etaicnt prise en consideration 
senlement par la presence d*une historique parebtale du diabete et 
n'etuientpas significativement influences par BMI, la tour de hanche 
etde la taille. Cette e tude m o n t r e q u e les p r o g e n i t u r e s Niger i 
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a n s d i a b e t i q u e s d u type 2 on t Phype r in su l i naemie , bien q u e tol-
e ran t le g l u c o s e et ceci suppo r t e P h y p o t h e s e d e P insu l ine resis-
t ance du type 2 D M . Ceci imp l ique q u ' i l s on t un risqud eleve 
de d e v e l o p e r le d i abe te mel l i tus et sont ainsi un g r o u p e impor -
tant d e la p reven t ion pr imai re du type 2 DM. 

I n t r o d u c t i o n 
T y p e 2 d iabe tes mel l i tus ( D M ) a ccoun t s for the ma jo r i ty o f d ia-
be t i c s seen in Ibadan [1] It is be l ieved to d e v e l o p as a conse-
q u e n c e of the interact ion be tween gene t ic and env i ronmenta l 
f ac to r s [2] T y p e 2 D M has a s t rong genet ic c o m p o n e n t as shown 
b y a c o n c o r d a n c e rate r ang ing be tween 60- 9 0 % in m o n o z y -
go t i c tw ins [3,4] T y p e 2 D M has a s t rong famil ia l t endency and 
the p r e sence of T y p e 2 D M in a first deg ree relat ive is an es tab-
l ished risk fac tor for T y p e 2 DM. First deg ree re la t ives of d ia-
be t i c s a l so have an increased risk of deve lop ing diabetes , rang-
ing f r o m 2 5 - 5 0 % c o m p a r e d to 15% in first deg ree re la t ives of 
n o n d iabe t i c s [5] . 

Several laborator ies have resorted to invest igat ing the 
p r i m a r y me tabo l i c abnormal i t i e s in T y p e 2 DM, in y o u n g per-
s o n s wi th a famil ia l and gene t i c predisposi t ion to the d isease 
later in life. T h i s approach is based on the p remise that pe rsons 
wi th an increased risk for the d isease w o u l d mani fes t clusters 
o f me tabo l i c or ho rmona l a l tera t ions that are d i f fe ren t or m o r e 
p reva len t than in hea l thy pe r sons wi thout a fami ly h is tory of 
d iabe tes , bear ing in mind that insulin secret ion and act ion are 
fami l ia l a n d inher i table traits [6]. T h e s e s tudies have been used 
to ga in ins ight into the tempora l order o f de fec t s in T y p e 2 DM, 
as wel l as to ident i fy me tabo l i c abnormal i t ies in first deg ree 
re la t ives o f T y p e 2 d iabe t ics that m a y p recede and predict sub-
sequen t p rogress ion to T y p e 2 DM. Th i s has important impl i -
ca t ions for the p r i m a r y prevent ion of T y p e 2 DM. T h e a im of 
this s tudy w a s to de t e rmine g lucose and insulin responses to an 
oral g lucose load in o f f sp r ing of T y p e 2 d iabe t ic Niger ians as 
c o m p a r e d wi th a control g roup . 

M a t e r i a l s a n d m e t h o d s 
T h e s tudy w a s conduc ted at the Univers i ty Col lege Hospital 
( U . C . H ) Ibadan , a ci ty located in the South Wes te rn part of 
Niger ia . T h e s tudy g r o u p consis ted of 52 apparent ly heal thy 
o f f s p r i n g o f pa t ients wi th T y p e 2 D M a t t end ing the diabet ic 
c l in ic o f the hospi ta l . O f f s p r i n g recrui ted in the s tudy were 
t hose b e t w e e n the ages of 20 - 4 0 years . 

A control g r o u p of 50 w a s a lso selected consis t ing of 
o f f s p r i n g of p e r s o n s wi th no k n o w n his tory of T y p e 2 D M as 
cou ld be ascer ta ined b y a deta i led interview. T h e control g roup 
selected also had n o o ther first deg ree relat ive k n o w n to be 
d iabe t ic to the best o f their k n o w l e d g e . T h e control g r o u p w a s 
se lec ted to ach ieve a s imi la r d is t r ibut ion of age, gender and 
s o c i o - e c o n o m i c class Ethical c learance w a s obta ined f r o m the 
Joint Univers i ty of Ibadan/ Univers i ty Co l l ege Hospital ethical 
commi t t ee . I n fo rmed consent w a s ob ta ined f r o m all pat ients 
invo lved in the s tudy. 
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Exclusion criteria 
1. A n y o f t h e s t u d y or cont ro l g r o u p on d r u g s that m i g h t 

i n t e r f e r e w i t h g l u c o s e m e t a b o l i s m e . g . , o r a l 
con t r acep t ive s , co r t i co s t e ro id s , t hy ro id h o r m o n e s . 

2. A n y o f t h e s t u d y o r con t ro l g r o u p a l r eady k n o w n to 
be d iabe t i c . 

3. A n y m e m b e r o f t h e con t ro l g r o u p wi th a first d e g r e e 
re la t ive k n o w n to be d iabe t i c . 
T h e s u b j e c t s w e r e a s k e d to repor t to the med ica l out 

pat ient c l in ic a f t e r an o v e r n i g h t fast o f 12 hours . O n ar r iva l 
sub jec t s w e r e sea ted and a f te r a f e w m i n u t e s rest, a ques t ionna i r e 
w a s admin i s t e r ed to ob ta in re levan t b ioda ta . I n f o r m a t i o n on the 
phys ica l ac t iv i ty s t a tus ( b a s e d on p a t i e n t ' s o c c u p a t i o n , ex t ra 
l e i s u r e t i m e p h y s i c a l a c t i v i t y , e t c ) , u s u a l d i e t a r y p a t t e r n 
( t r ad i t iona l A f r i c a n d ie t o r m a i n l y w e s t e r n i z e d ) a n d u s e o f 
a l coho l a n d c iga re t t e s w e r e all o b t a i n e d . T h e w e i g h t ( k g ) o f 
e ach p e r s o n w a s r e c o r d e d w i t h o u t t h e m w e a r i n g a coat , j a c k e t , 
s h o e s or a g b a d a , u s i n g a b e a m type scale . H e i g h t (me t res ) w a s 
a l s o m e a s u r e d w i t h o u t t h e s u b j e c t s w e a r i n g s h o e s , c a p s o r 
h e a d g e a r a n d s t a n d i n g wi th the back to the m e a s u r i n g rod , and 
l o o k i n g s t ra igh t a h e a d . T h e b o d y m a s s index ( B . M . I ) w a s 
s u b s e q u e n t l y ca lcu la ted u s ing the f o r m u l a w e i g h t (kg ) /he igh t 
[2] (me t r e s ) [2]. 

T h e w a i s t c i r c u m f e r e n c e w a s m e a s u r e d u s i n g a 
f l ex ib le t ape m e a s u r e to the neares t 0 . 5 c m at t h e level o f the 
u m b i l i c u s wi th the sub j ec t s t a n d i n g a n d b rea th ing no rma l ly . 
T h e h i p c i r c u m f e r e n c e w a s m e a s u r e d wi th the s a m e tape to t h e 
neares t 0 .5 c m at the level o f the g rea te r t rochan te r [7]. All 
m e a s u r e m e n t s w e r e m a d e by the au thor wi th an assistant to c ross 
check that the t ape m e a s u r e d id no t s lant . T h e wais t to h ip rat io 
w a s then ca lcu la ted . S u b j e c t s w e r e then sea ted and a l lowed to 
rest for 5 m i n u t e s , f o l l o w i n g w h i c h a b l o o d spec imen w a s t aken 
a f t e r c l e a n i n g the sk in wi th me thy l a t ed spirit u s ing a n e w steri le 
d i s p o s a b l e need l e and syr inge . V e n o u s b lood w a s col lec ted into 
a f luor ide oxa la te bo t t le f o r e s t imat ion o f fas t ing p l a s m a g lucose 
and in to a n E . D . T . A . bo t t l e fo r e s t ima t ion of fas t ing p l a s m a 
insul in . S a m p l e s w e r e c e n t r i f u g e d s o o n a f t e r to obta in p lasma , 
w h i c h w a s s tored at —20 °C unti l ana lys is . 

I m m e d i a t e l y a f t e r the f a s t ing s a m p l e s w e r e t aken , 
s u b j e c t s w e r e g i v e n a g l u c o s e p repara t ion cons i s t ing of 82.5 gn 
o f d e x t r o s e m o n o h y d r a t e ( e q u i v a l e n t to 7 5 g n o f a n h y d r o u s 
d e x t r o s e ) d i s s o l v e d in 3 0 0 m l s o f w a t e r to be d r u n k o v e r 5 
minu tes . T h e s u b j e c t s then res ted in the c l in ic till 120 m i n u t e s 
a f t e r t hey had d r u n k the g l u c o s e a f te r w h i c h a n o t h e r b l o o d 
s p e c i m e n w a s d r a w n a f te r c l ean ing the sk in wi th a n e w ster i le 
n e e d l e a n d sy r inge . T h e b l o o d w a s co l lec ted in to a n e w d ry 
clean f luor ide oxala te bot t le and an E .D.T.A. bott le for es t imat ion 
o f p l a s m a g l u c o s e and p l a s m a insu l in , respec t ive ly . All b l o o d 
s a m p l e s w e r e p r o m p t l y c e n t r i f u g e d to separa te the p l a sma . T h i s 
w a s s tored at - 2 0 °C till ana ly sed fo r fas t ing g l u c o s e and insul in 
as wel l a s 2 h o u r s p o s t - g l u c o s e load b l o o d g l u c o s e and- insul in 
concen t r a t ions . 

P l a s m a g l u c o s e c o n c e n t r a t i o n s w e r e d e t e r m i n e d b y 
us ing a g l u c o s e o x i d a s e m e t h o d us ing 4 a m i n o p h e n a z o n e a s 
o x y g e n accep to r a s d e s c r i b e d b y T r i n d e r [8]. P l a s m a insul in 
c o n c e n t r a t i o n s w e r e m e a s u r e d b y r a d i o i m m u n o a s s a y ( R I A ) 
us ing ICN p h a r m a c e u t i c a l s I M M U - c h e m . C o a t e d t ubes Insul in 
ji25rja k j j L o t n o j n k 9 9 8 1 , o rde r n o 0 6 - D 1 8 8 4 . T h e a s says 
w e r e c o n d u c t e d at the C h e m i c a l P a t h o l o g y l abora to ry of the 
Unive r s i ty C o l l e g e Hosp i t a l Ibadan . 

Statistical analysis 
Resul t s are exp re s sed a s m e a n s ( S D ) excep t w h e r e o t h e r w i s e 
stated. C o m p a r i s o n s b e t w e e n m e a n s w e r e p e r f o r m e d us ing t h e 

s tudent - tes t for unpa i red data . Chi square test of significance 
w a s used to c o m p a r e propor t ions . An analysis of covanance 
w a s p e r f o r m e d to iden t i fy any confounding variables on the 
d i f f e r e n c e s o b s e r v e d be tween s tudy and control subjects. The 
level o f s i g n i f i c a n c e w a s taken to be P < 0.05. 

R e s u l t s 
Characteristics of offspring of Type 2 diabetics and control 
subjects 
T h e a g e and g e n d e r d is t r ibut ion of the offspring of diabetics 
and con t ro l s u b j e c t s are s h o w n in Table 1. The mean (SD) age 
fo r the o f f s p r i n g o f d iabe t i c s w a s 28.8 (6.7) years, and for the 
cont ro l s u b j e c t s it w a s 29.1 (6 .1) years. The mean ages of the 
o f f sp r ing o f d iabet ic and control subjects were similar (P = 0.81). 
Both g r o u p s w e r e a lso w e r e wel l matched for gender as shown 
in T a b l e 1 ( P = 0 .84) . 

T a b l e 1: Charac te r i s t i c s o f o f f sp r ing of type 2 diabetics and 
cont ro l sub jec t s 

P a r a m e t e r s O f f s p r i n g of Contro ls Level of 
d i abe t i c s pa ren t s subjects significance 

n = 5 2 n = 50 (P) 

M e a n a g e * 2 8 . 8 (6 .7 ) 29.1 (6.1) 0.81 
Gender 

M a l e 2 6 ( 5 0 % ) 24 (48%) 0.84 
F e m a l e 2 6 ( 5 0 % ) 26 (52%) 

W e i g h t (kg) 6 9 . 9 ( 1 5 . 1 ) 6 3 . 8 ( 1 1 . 3 ) 0.024 
B M I ( K g / m 2 ) 2 5 . 0 (4 .9 ) 23 .0 (3.0) 0.013 
Wais t c i r c u m -
f e r e n c e ( c m ) 82 .3 (12 .2 ) 77 .2 (8.3) 0.014 
H i p c i r c u m -
f e r e n c e ( c m ) 9 9 . 0 ( 1 1 . 4 ) 93 .5 (7.2) 0.005 
W a i s t - H i p 
rat io 0 . 8 3 (0 .06 ) 0 .82 (0.05) 0.52 

Values are expressed as means (SD) 
n = number of subjects 

T h e f r e q u e n c y d is t r ibut ion according to tribe, socio-
e c o n o m i c c lass and educat ional s ta tus did not differ significantly 
b e t w e e n t h e 2 g r o u p s ( P > 0 .05) . T h e physical activity status, 
a l coho l c o n s u m p t i o n and s m o k i n g his tory of the offspring of 
d i abe t i c s and con t ro l s d id not d i f f e r significantly (P > 0.05). 
M a i n l y t radi t ional Niger ian diets w e r e consumed by 49 (94 2%) 
o f the o f f s p r i n g o f d iabe t i c s and 4 7 ( 9 4 % ) of controls. 

T h e o f f s p r i n g of type 2 diabet ics had a significantly 
h ighe r m e a n ( S D ) we igh t , B M I , waist and hip circumference 
t han t h e c o n t r o l s u b j e c t s ( P < 0 .05 ) as shown in Table 1 
H o w e v e r , m e a n wa i s t -h ip ratio ( W H R ) did not differ in both 
g r o u p s o f s u b j e c t s ( P = 0 .52) . Tab le 1 shows the charactenstics 
o f o f f s p r i n g of T y p e 2 d iabet ics and control subjects. 

Biochemical characteristics of offspring of Type 2 diabetics and 
control subjects 

i. Blood glucose levels in offspring of Type 2 diabetics 
and control subjects 
All the 52 o f f sp r ing of diabetic parents and all the 
cont ro l sub jec t s had normal glucose tolerance. The 
b i o c h e m i c a l characterist ics of the offspring of dia-
bet ic pa ren t s are compared with these control sub-
j e c t s in T a b l e 2. 
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Tabic 3 shows biochemical characterist ics o f s tudy 
subjects according to gender . O f f s p r i n g of d iabe t i c s had 
significantly higher mean (SD) fast ing p lasma glucose than the 
control subjects [69.2 (13.0) mg/dl versus 62 .2 (7.6) mg/dl ; P = 
0.0012] as shown in Table 2. T h e mean (SD) fasting p lasma 
glucose in male of fspr ing of diabet ics was 69 .3 (12.1) mg/dl 
and this was significantly higher than the level in the male control 
subjects of 60.6 (8.2) mg/dl (P = 0 .00047) as shown in Table 3. 

Table 2: Biochemical character is t ics o f o f f spr ing of type 2 
diabetics and controls. 

Parameters Of f sp r ing of Cont ro l s Level of 
d iabet ics s ignif icance 

(P) 

Fasting plasma 6 9 . 2 ( 1 3 . 0 ) 62 .2 (7.6) 0 .0012 
glucose (mg/dl) n = 52 n = 5 0 
2 hrs post glucose 92 .8 (23 .8) 85.5 (21.2) 0.11 
load plasma glucose 

85.5 (21.2) 

(mg/dl) n = 5 2 n = 5 0 
Fasting plasma 2 6 . 2 ( 1 5 . 4 ) 1 4 . 8 ( 6 . 8 ) <0.0001 
insulin (nIU/dl) n = 51 n = 45 
2hrs post glucose 
load plasma insulin 58.5 (34 .8) 40 .9 (24.2) 0 .0028 
(nIU/dl) n = 51 n = 45 

Values are expressed as means (SD) 
n = number of samples assayed 

Plasma Insulin levels in offspring ofd.abeUcs and 
control subjects 
There was a significantly higher mean fasting plasma 

msulm conecntrat .on in o f f sprmg o fd . abe t . e s than in eon^oTs 
The mean (SD) fasting plasma insulin was 26.6 (15 .4)niu /ml 
m offspr ing of diabetics and 14.8 (6.8)MIU/ml in the control 
subjects ( P < 0 .000! ) . The 2-hour post-glucose b a d p ^ 
insul in concen t ra t ion was a lso s ign i f ican t ly higher in the 
of fspr ings of diabetic parents than in controls (P < 0 0001) 
These results arc presented in Table 2. 

W h e n g e n d e r c o m p a r i s o n s were m a d e amongs t 
of fspr ing of diabetics and control subjects, mean (SD) fasting 
plasma insulin level in male offspr ing of diabetics was also 
significantly higher [28.7 (16.5)nlU/ml] than in control subjects 
[13.8 (5.6)^1 U/ml] (P = 0 .0004) (Table 3). Among female 
offspring of diabetics and female controls subjects, mean fasting 
p lasma insulin concent ra t ions were 24.3(14. l ) ^ IU /ml , and 
1 5 . 7 ( 7 . 8 ) n I U / m l r e s p e c t i v e l y , a n d th i s d i f f e r e n c e ' w a s 
statistically significant (P = 0.004) (Table 3). 

The mean two hours post-g^; glucose load plasma 
insulin concentrat ions were significantly higher in offspring of 
diabetics than in control subjects [59.8 (33.8)MlU/ml versus 40.9 
(24.2)f i IU/ml; P = 0 .0028] (Table 2). Gender comparisons 
revealed a similar picture, with significantly higher means (SD) 
two hour post glucose load plasma insulin in male offspring of 
diabetics [53.1 (30.2)pIU/ml] than in male control subjects [36.1 
(25. l )n IU/ml] ( P = 0.039) (Table 3). The mean two-hour post 
glucose load plasma insulin in female offspring of diabetics was 
66.9 (36.6)nIU/ml compared with 45.5 (23.0)jjIU/ml in female 
control subjects (P = 0.019) (Table 3). 

Table 3: Biochemical cha rac t e r i s t i c s o f ma le and female offspr ing of type 2 diabetics and controls 

M a l e Female 
Parameters o f f sp r ing of Cont ro ls Level of offspring of Controls Level of 

d iabe t ics s ignif icance (P) diabetics significance (P) 

Fasting plasma g lucose 
(mg/dl) 69 .3 (12 .1) 60 .6 (8.2) 0 .0047 69.1 (14.1) 63.7 (6.8) 0.079 

2 hrs post glucose load 
n = 26 n = 24 n = 26 n = 24 

2 hrs post glucose load 
plasma glucose (mg/dl) 92 .8 (22.0) 96.6 (22.8) 0.33 92.7 (25.9) 84.6 (20.2) 0.21 

n = 2 6 n = 2 4 n = 26 n =24 
Fasting plasma insulin 
(nIU/ml) 2 8 . 7 ( 1 6 . 5 ) 1 3 . 8 ( 5 . 6 ) 0 .0004 24.3 (14.1) 15.7(7.8) 0.0004 

2 hrs post glucose load 
n = 26 n = 22 n = 25 n = 23 

2 hrs post glucose load 
plasma insulin (nIU/ml) 53.1 (30 .2) 36.1 (25 .1) 0 .039 66.9 (36.6) 45.5 (23.0) 0.019 

n = 26 n = 22 n = 25 n = 23 

Values are expressed as means (SD) 
n ~ number of samples assayed 

The 
d i a b ^ t i ^ ^ * * " 8 plasma glucose in f ema le o f f spr ing of 
[69.i (14^1 ̂  3 S,o s^*>htly higher than that o f f emale contro ls 
statistically v e r s u s 6 3 , 7 ) 6 - 8 ) mg/d l ] but this was not 
h°ur plasma oh!" ^ ~ (Table 3). Mean (SD) two 
the offsnrino W a s n o t s ign»ficantly different between 
(^2.3) 1 2 : ^ t 9 2 ; 8 (23.8) mg/dl ] and contro ls [85.5 
hour post-slucos i ^ similar pattern was seen when two-
subjects and fem^i ° a t levels were compared in male 

icmaie subjects (Table 3). 

A m u l t i p l e r e g r c s s i o n a l a n a l y s i s s h o w e d that 
d i f ferences in fasting plasma insulin and 2 hour post glucose 
load plasma insulin were only accounted for by the presence of 
a p a r e n t a l h i s t o r y of d i a b e t e s and were not i n f l uenced 
s ignif icant ly by BMI, waist and hip circumferences. This is 
shown in Table 4. , 

No gender specific parental effects were observed 
when the biochemical characteristics were compared according 
to parental history of Type 2 DM as shown in Table 5 
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T a b l e 4: Mu l t i p l e r eg ress iona l a n a l y s i s f o r e f f ec t s of B M I , wais t and h ip c i r c u m f e r e n c e s on fas t ing p lasma insulin and 2 hours 
post g lucose load p l a s m a insul in . 

S t a n d a r d i z e d 
c o e f f i c i e n t s 

Fas t ing 
t Level o f 

s ign i f i cance 
(P) 

2 h o u r s pos t g lucose load 
S t a n d a r d i z e d t 
c o e f f i c i e n t s 

Level of 
significance 
(P) 

(Cons tan t ) 1.733 0 8 7 1.219 .226 
Subjec t .484 5 .058 . 0 0 0 . 280 2 .728 .006 
B M I .378 1-574 .119 . 3 2 8 1.273 .206 
Wais t* 2 . 8 3 9 1 6 7 5 . 0 9 7 2 . 1 3 9 1.176 .243 
Hip* -2 .580 -1 -848 . 0 6 8 - 1 7 8 2 -1 .189 .237 

*Circumferen ce 

T a b l e 5: B iochemica l character is t ics o f m a l e and f ema le o f f s p r i n g o f d i a b e t i c s wi th a pa te rna l o r maternal history of Type 2 
d iabe tes mel l i tus . 

Ma le s F e m a l e s 
Pa ramete r s Paternal Materna l Level o f Pa te rna l Mate rna l Level of 

n = 16 n = 9 s i g n i f i c a n c e (P ) n = l l n = 14 significance (P) 

Fas t ing p l a s m a 
g lucose (mg /d l ) 7 0 . 4 ( 1 3 . 2 ) 66 .3 (10 .1 ) 0 .56 6 8 . 2 ( 1 3 . 0 ) 69 .1 (15 .8 ) 0.88 
2hr pos t g l u c o s e load 

0.85 p l a s m a g l u c o s e (mg/d l ) 95 .3 (17 .8) 88.0 (29 .6) 0 .54 9 0 . 3 ( 2 9 . 3 ) 9 2 . 2 (23 .2 ) 0.85 
Fas t ing p l a sma insul in 
( n I U / m l ) 32 .9 (18 .8) 21 .7 (9 .5) 0 . 1 0 2 5 . 3 ( 5 . 3 ) * 2 4 . 4 ( 1 7 . 9 ) 0.87 
2 h r post g lucose load 
p l a s m a insul in ( n I U / m l ) 55 .8 (29 .4) 50 .6 (33 .7 ) 0 . 6 9 6 3 . 0 ( 2 7 . 1 ) 6 2 . 8 (38 .2 ) 0.98 

Values are expressed as mean (SD); n = number of samples assayed; *n = J0 
The two study subjects with both parents diabetic were not included on this table 

Discuss ion 
T h i s s tudy set out to c o m p a r e g lucose and insulin r e sponse s in 
o f f sp r ing o f N ige r i an T y p e 2 d iabe t ics wi th cont ro ls se lected to 
ach ieve a s imi la r d i s t r ibu t ion fo r age and sex. 

T h e resul t s o f the s tudy s h o w e d that the o f f s p r i n g o f 
d iabet ics had s ign i f ican t ly h igher mean fas t ing and 2 hours pos t -
g l u c o s e load p l a s m a insul in c o n c e n t r a t i o n s a c c o m p a n i e d b y 
s ignif icant ly h igher m e a n fas t ing p l a sma g lucose concent ra t ion . 
T h e t w o h o u r s pos t g l u c o s e load p l a sma g l u c o s e concen t ra t ion 
did not d i f f e r s ign i f i can t ly in the t w o g r o u p s o f subjec ts . 
Migda l i s et al [9] have repor ted h ighe r fas t ing and post g l u c o s e 
load p l a s m a insul in concen t r a t i ons in o f f sp r ing of T y p e 2 D M 
p a t i e n t s . R e p o r t s o f f a s t i n g h y p e r i n s u l i n a e m i a a m o n g s t 
Caucas ian [10 ,11 ,12] and M e x i c a n A m e r i c a n [13] o f f s p r i n g o f 
d iabe t ics a l so co r robo ra t e the f i nd ings in this s tudy. 

E z e n w a k a et al. [ 1 4 ] d i d n o t o b s e r v e f a s t i n g 
hype r in su l inaemia a m o n g s t first d e g r e e re la t ives of N ige r i an 
T y p e 2 d iabe t ics , a f i nd ing at va r i ance wi th the repor t s ear l ier 
discussed. T h e y h o w e v e r observed a rebound hyper insu l inaemia 
du r ing the latter p h a s e of the insulin secre tory r e sponse to an 
in t r avenous g l u c o s e load and e v i d e n c e sugges t ive of r e d u c e d 
t i ssue insul in sens i t iv i ty (i .e. , insulin res is tance) . 

In a s se s smen t o f insul in r e sponses to a g lucose cha l l enge , 
it is no ted that s o m e s tud ies ut i l ised f r equen t ly s a m p l e d g l u c o s e 
t o l e r a n c e t e s t s ( i n t r a v e n o u s a n d o r a l ) w i t h g e o m e t r i c a l 
ca lcu la t ions of a reas unde r the insu l in- t ime c u r v e [10 ,12 ,14 ] . 
Th i s s tudy h o w e v e r measured absolu te concent ra t ions of p l a s m a 
insulin af ter an oral g lucose load, a m e t h o d also used by H a f f n e r 

et al. [12 ] a n d the B o g a l u s a hear t s tudy workers [11]. Results 
r e p o r t e d b y b o t h m e t h o d s c o n s i s t e n t l y observed 
h y p e r i n s u l i n a e m i a in o f f s p r i n g o f d iabe t ics . 

E l e v a t e d p l a s m a i n s u l i n r e s p o n s e s reported are 
t h o u g h t to r e f l e c t d i m i n i s h e d i n s u l i n sensitivity (insulin 
r e s i s t a n c e w i t h a c o m p e n s a t o r y insul in response [10]). The 
s i g n i f i c a n t l y h i g h e r f a s t i n g p l a s m a g lucose levels also seen in 
th i s s t u d y , in c o n c e r t w i t h h i g h e r p l a sma insulin, suggests that 
t h e o f f s p r i n g o f d i a b e t i c s e x h i b i t s o m e degree of insulin 
r e s i s t ance e v e n t h o u g h they w e r e g lucose tolerant. 

T h i s s tudy t h e r e f o r e demons t ra t e s hyperinsulinaemia 
in t h e o f f s p r i n g o f N i g e r i a n T y p e 2 D M patients, which is 
s u g g e s t i v e o f insu l in res i s tance . In Caucasians, Hispanicsand 
P i m a I n d i a n s , h y p e r i n s u l i n a e m i a has been shown to predict 
p r o g r e s s i o n to T y p e 2 D M later on in life [10,15]. This implies 
that t h e y a r e at a g rea t e r risk for deve loping Type 2 DM. 
T h e s e findings a rc in suppor t o f the "insulin resistance pancreatic 
e x h a u s t i o n " h y p o t h e s i s o f T y p e 2 D M , which states th3t as a 
r e s u l t o f c h r o n i c i n s u l i n r e s i s t a n c e , compensatory 
h y p e r i n s u l i n a e m i a d e v e l o p s to maintain glucose homeostasis, 
a n d t h a t d i a b e t e s m e l l i t u s d e v e l o p s w h e n pancreatic 
h y p e r s e c r e t i o n o f insul in fails. T h e presence of identifiable 
m e t a b o l i c a b n o r m a l i t i e s such as hyper insul inaemia and a 
r e d u c e d g l u c o s e d i sposa l rate may predict risk of Type 2 DM 
a n d t h u s h a v e impor tan t implications for the primary prevention 
o f T y p e 2 D M [15] . 

Fur ther mul t ip le regressional analysis showed that the 
d i f f e r e n c e s in fas t ing p lasma insulin and 2 hour post-glucose 
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load insulin observed were only accounted for by the p re sence 
of parental h i s to ry o f d i a b e t e s and w e r e no t i n f l u e n c e d 
significantly by B M I , wais t and h i p c i r c u m f e r e n c e s . T h i s 
emphasizes the strong inf luence o f a posi t ive fami ly h is tory o f 
Type 2 DM (i.e., genetic inf luences) on insulin act ion [3 ,5 ,10] . 

Some limitations of this s tudy must be m e n t i o n e d . 
While fasting or stimulated p lasma insulin m e a s u r e m e n t s arc 
simple to pe r fo rm, it is n e c e s s a r y to r e m e m b e r that t h e s e 
measurements arc only an indirect me thod of assess ing insulin 
resistance. The oral g lucose tolerance test wi th m e a s u r e m e n t of 
plasma insulin has limitations in that it has poor reproduc ib i l i ty 
even in those with normal g lucose tolerancc. In conc lus ion th is 
study has shown that o f f spr ing of Niger ian T y p e 2 d iabe t ics 
demonstrated significantly h igher mean fas t ing and two h o u r 
post glucose load plasma insulin concent ra t ions w h e n compared 
with age and sex matched controls . 

Bearing in mind the small s a m p l e size uti l ized in this 
work, larger prospective mul t icent re s tud ies on o f f s p r i n g of 
diabetics are needed to help in identif ing metabol ic abnormal i t ies 
that may precede and predict subsequen t p rogress ion to T y p e 2 
DM amongst offspring of Nigerian T y p e 2 d iabet ics . It w o u l d 
be desirable to have a long- te rm f o l l o w u p o f o f f s p r i n g o f 
diabetics in this present s tudy to see if they g o on to d e v e l o p 
diabetes mellitus. 

There is a need to e m b a r k on h e a l t h e d u c a t i o n 
strategies amongst offspring of non- insu l in-dependent diabet ics , 
directed towards lifestyle modi f ica t ion and measu re s a imed at 
prevention of Type 2 D M , espec ia l ly in p e r s o n s exh ib i t i ng 
markers known to be p r e d i c t i v e o f p r o g r e s s i o n . M a r k e r s 
identified are hyperinsulinaemia, reduced g lucose d isposal rates 
and relatively higher fasting and 2-hour post -glucose load p lasma 
glucose concentrations despi te e levated fas t ing p lasma insulin 
concentrations. 

A high risk p o p u l a t i o n a p p r o a c h to the p r i m a r y 
prevention of Type 2 DM is sugges ted in v i ew of the r is ing 
prevalence of Type 2 DM in Nigeria . 
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