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The oral glucose tolerance test response in adults
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The oral glucose tolerance test (OGTT) was studied on 66 apparent-
ly normal persons (31 males anc 35 females) of 20+ 3 years group
and 68 apparently normal persons (33 males and 35 females) of 50+

3 years group.

Capillary blood samples of fasting and % hourly

samples after the glucose load were determined for 2 hours by

O-toluidine method.

Urine sugar
after 1 hour and 2 hours of OGTT.
at all points of OGTT in the older
than that of the younger {p <0.0
nornal response to oral plucose load.

was tested at fasting state,
The mean blood gilucose levels
group were significantly higher

atthough both groups showed
However, the blood glucose

levels during OGTT of both sroups were not infiuenced by the sex

of the subjects (p>0.05).

INTRODUCTION

The ability of the body to urtilise
carbohydrate  may he  studied by
muasuring its tolerence to a glucose
Ioad. There are many methods for
measuring the glucose tolerance, the
OCTT is the simplest, commonly used
and more physiological than others.
After the establishment of the OGIT,
many workers (1,2,3) had studied the
relationship  between age and  glucose
tolerence. iHowever, these studies  had
yield conflicting resulis. Majority of the
studies, carried out on younger control
groups  demonstrated  that glucose
disposal was progressively impaired as
age advanced (1,3).

'n the Pima  Indians  with  mpaired
glucose tolerance ol the suobjects
developed non-insulin dependent diabetes
mellitus alrer 5 years and § after 10
vears (4). Age is, thus. an imporrant

determinent in the course of develop-
ment of non-insulin dependent diabetes
mellitus.

Jtabetes mellitus s a universal health
problem. tn most societies, the INCI-

dence of diabetes gradualiy rise during
adult life, particularly in old age. The
prevalence of diabetes in some
countries of  South-East-Asia were
1-2% in China, India, Bangaladesh and
2-5% in  Thailand, Malaysia and
Indonesia.

As the incidence of diabetes mellitus
is not well reported and also, the oral
glucose response of the Myanmar
subjects is stil unknown, the preseni
study 1s undertaken to determine ithe
response of blood glucosc level after a
standardized oral dose of glucose and
the effecr of age and sex on OGTT in
normal Myanmar adults.

MATERIALS AND METHODS

Subjects

The present study was carried out on
apparently normal healthy subjects of
two age groups ; 66 students (31
males and 35 femnales) of the Institute
of Medicine 2, for 20% 3 years and 68
subjects (33 males and 35 females)

from Mingaladon Township for 50 + 3
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years group. Relevant history and
clinical examination were undertaken in
each case. Those with a family history
of diabetes mellitus and those suspected
of having diarrthoea, renal disease,
chronic pancreatitis and liver disease
were excluded from the study.

Methods

The subjects came to the laboratory at
6.00 am, having fasted for 10 hours.
Capillary blood from the finger tip was
taken for the determination of fasting
blood glucose level and a specimen of
urine was collected. Then 50 gm of
glucose dissolved in 200 ml of water
was given and it was followed by 50 mi
of water which took away the sweet
taste and lessen the risk of vomiting.
Capillary blood for estimation of blood
glucose was taken at $ hourly interval
for 2 hours after the glucose had been
drunk. Urine specimens were collected
at 1 hour and 2 hours of OGTT. Fluids
other than water was not given. The
subjects were seated and smoking was

A R e

prohibited during the test.
Laboratory studies

The glucose content of the blood
samples were analysed by using o-tolui-
dine method (6). The presence of sugar
in the urine was detected by Benedict's
qualitative test (7).

Statistical analysis

Standard  statistical methods were
applied in the calculation of mean (x)
and standard deviation (S.D). Student
't' test was applied to test the
significance of difference between
means. Evaluarion was done at the
probability level of 0.05.

RESUL.TS
A. Comparison between OGTT results of
20 +3 years and 50+ 3 years group.

The table 1 shows the comparison of
blood glucose levels during OGTT in the

lable 1. Comparison between OGTT results of 204 3 years and 504 3 years groups (mean+ 1 $.D

and range in parenthesis).

Age group Blood glecose levels {mmal/L)

( years ) o 30 90 B 120 minutes
203 4. 8+£0.6 7.5%1.2 Ax1.2 5.9+ 0.9 4.8+ 0.6
(n=66) (3.3-5.5) (4.3 .10.0) (4.1.9.3) (3.7.7.8) (3.3.5.5)
50t 3 5.2£0.4 8.6 £1.0 8.2+1.3 b.4+ 1.2 5.1+£0.6
(n=68) (4.1.5.5) (5.5 -10.0) (5.2 - 10.0) (4.2.9.8) (3.3.5.5)
't value 4,54 5.75 2,73 2.88

'p' value < 0.00 <0.001 <0.001 < 0.01 <0.01
Remarks S S 3 3

S = Significant at 'p' value of 0.05
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two groups. The mean fasting blood
glucose level and also, the mean blood
glucose levels at 30, 60, 90 & 120
minutes of OGTT were significantly
higher in the older age group.

B. Comparison between OGTT resuits in
males and females of 20 * 3 years

group.

The comparison is shown in the table 2.
The difference between the mean blood
glucose levels at all points of CGTT
were not statistically significant (p >
0.05).

C. Comparison between OGTT results in
males and females of 50 r 3 yeaors

group.

The mean blood glucose levels at
fasting state and 120 minures of OGTT
in males were nor much differenr from
those of the females, although the
mean blood glucose levels at 30, 60 and
90 minutes of CGTT were slightly
hipher in females. However, these
difference were not statistically
significant (p> 0.05). See table 3 for
details.

DISCUSSION

The OGTT had for manv years been
the most widely used rtest for diagno-
sirg abnormalities of glucose metabo-
lism. It examined the response of
insulin reserve 1o glucose challenge,
that is the present state of glucose
metabolism. For the measurement of
blood glucose, the o-toluidine method
was frequently used (8). In the present
study, the fasting blood glucose levels
of the younger and the older group
were found to be comparable to the
results of working party appointed by the
Ceneral Practitioners (9) who gave the
tasting values of 4.76% 0.48 mmol/L in
0-29 years and 4.98 t0.76 mmol/L in
50--69 years group. _

Duckworth and Kitabchi {3) showed
that the peak blood glucose levels at 1
hour of OGTT were 7.8+ 0.2 mmol/L
and 8.7 + 0.4 mmol/L. in 15-24 years
and 45-34 years group ol Americans
respectiveiy. In the present study, the
peak blood glucose values at | hour of

OGTT in borh groups were found to be

coniparabhle to thar of Americans.

Taple 2. Comparison between OGIT results of male snd female subjects of 20 3 years group

{mean+1 S.0 and range in parenthesis),

Blond glucase levels (mmol/L)

Sex
0 30 90 120 minutes
Male 4,8 %0.6 7.5+1.2 L 5.9 0.9 4,7+ 0.8
{n=31) (3.3 -5.5) (4.3 -10.0) (4.1 -9.3) {3.7 -7.8) (3.4 -5.5)
Female 4.740.6 7.0 +£1.7 7.0:21.2 6.0 0.9 4, 9%0.5
{n=35) (3.6 -5.5) (5.9 -5.9) (hh - 9.1 (4.7 -7.8) (3.3 -5.5)
"t' value 0.6 0.33 0.35 0.45 1.19
'p' value  »0.% >0.7 >0.7 > 0.6 > 0.2
remacks NS kS NS NS
NS = Not significant at 'p' value of 0.05.
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Table 3. Comparison between OGTT results of 50% 3 years old male and female swbiects {msanzt

1 5.0 and range in parenthesis).-

Sex 7 Blood qlﬁc:;se levels (mmol/L)
0 30 ' &0 20 120 minvtes

VMale 519 £0.5 5.5£1.7 ~B.0%1.3 6311 5. 120.5
(n=33%) (4.1 ~ 5.5) (5.5 -10.0) (5.2-10.0) (4.2 -9.8) (3.9 -5.5)
Female 5,164 0.4 8.840.9 8.4+ 1.3 6.6 £1.2 5.0% 0.7
(n=35) (4.1 -5.5) (6.8 -10.0) (5.2 -10.0) (4.4 -9.8) (3.3 -5.5)

't value 0.27 1.25 1.26 0.71 0.68

o' valve 0.2 502 >0.2 >0_k > 0.4

Remarks NS NS NS NS NS

NS = Not significant at 'p' value of 0.05.

The peak is followed by a steady

Halban and Rowe (15} examined the

decline to a normal level by two hours. effect of aging on two aspects of

In the present study, the blood glucose

pancreatic B cell

function namely

levels obtained at the end of 2 hours
wete similar to the findings of Joslin
and coworkers (10) who showed that
blood sugar level should reach the
fasting value by the end of 2 hours.

Generaily, it has been accepted that
normal human aging is associated with
a progressive impairment of glucose
tolerance (3,11). The present study
clearly demonstrated that the glucose
tolerance was diminished in the older
age group. The mean blood glucose
levels at all points of OGTT in 50 % 3
years group were significantiy higher (p
< 0,01) than that of 20 3 years group.

Lavaux and his workers (12) and Gomo
(13) reported that in normal individuals,
blood glucose levels were not influenced
by the sex of the subjects. Similat
finding was also found in the present
study.

This diminished glucose tolerance In
aging was primarily due to a significant
post-receptor defect in insulin-mediated
glucose disposal in human (14). Wang,
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glucose stimulated insulin biosynthesis
and secretion of newly made insulin,
and suggested that all the signals
generated by a glucose stimulus are
effected by aging. They also found out
that, using isolated islets, proinsulin
synthesis was decreased in aged islets
compared with the young one.

The decreased giucose tolerance in
elderly Myanmar subjects may be due
to factors previously  mentioned.
However, the possible causal factors of
decreased glucose tolerance in the
elderly Myanmar subjects need further
investigation.

ACKNOWLEDGEMENTS

The authors wish to express their
gratitude to all the subjects for their
help and co-operation throughout the
research work, without whose support,
this research would not have been
possible.



REFERENCES
1. Boyns, D.R. Crossley, J.B and
Abrams, M.E. Oral glucose toie-

rance and related factors in 4
normal population sample. 1. Blood
sugar, plasma insulin, glycerides
and cholesterol measurements and
the effect of age and sex. British
Medical Journal 1969; I: 595-598.

Phillips, N and Duffy, T. One hour
glucose toierance in relation to
the use of contraceptive drugs.
American Journal of QObstetric and
Gynaecalogy 19735 116: 91-100C.

Duckworth, W.C and Kitabchi, A.E.
The effect of age on piasma
proinsulin  like material after

gral glucose, Journal of Laborato-

ry Ciinical VMedicine 1976; ©B:
359-367.

Saad, M.EL, Kriowler, W.C.,
Pettitt, D.J., Nelson, R.G., Mott,

D.M. and Bennett, P.H. The natural
history of impaired g£lucose
tolerance in the Pima Indians. New
England Journal of Medicine 1988;
379: 1500-1506.

World Health Organization study
group. Diabetes Mellitus. Techni-
cal Report Series No. 727. 1985,

World Health Organizaticon. Geneva.

Hyvarinen, A and Nikkila, E.A.
Specific determination of biood
glucose with o-toluidine. Clinical
Chemistry Acta 1962; 7: 140-143,

Varley, H., Gowenlock, A.H. and
Beil, M. General topics and common
tests. Practical Clinical Bioche-
mistry 1980; wvel. I. 5th ed,
Heinemann Ltd. 421.

World Health Organization Expert
Committee, Diabetes mellitus.

Technical Report Series No, 646,
19€0. World Health Organization.
Geneva,

Working Party appointed by the

10,

11

12.

13.

. befronzo,

General Practitioners. Glucose
tolerance and glycosuria in the
general population. British
Medical Journal 1963; 2:; 655-659.

Joslin, E.P., Root, H.F., White, P
and Marble, A. (15%40)., Cited in
Moyer, J.H. and Womack, C.R.

Glucose tolerance: 1.4 comparison
of 4 types of diagnostic tests in
103 control subjects and 26
patients with diabetes. American
Journal of Medical Sciences 1950,
219: 161=173,

R.A. Giucose teolerance
and aging. Evidence for tissue
insensitivity to insulin. Diabetes
1979; 28: 1095-1101.

Lavaux, J.P. and Staquet, M.
(1970). Cited in Davidson, M.B.
The effect of aging on  carbohy-
drate metabolism: A review of the
Erglish literature and a practical
approach  to  the diagnosis of
diabetes mellitus in elderly.

Metabolism 1979; 28: 688-705,

Gomo, Z.A.R. The determination of
glucose and glycosylated haemoglo-
bin in a4 non-diabetic Zinbabwean

African population. Annals  of
Clinical Biochemistry 1985; 22:
262-365.

14, Fink, R.T., Kolterman, 0.G.,
Griffin, J. and Olefaky, J. .M.

Mechaniam of insulin resistance in

AZing. Journal of Clinical
Investigation 1983; 71: 1523-1535.
15.Wang, S.Y., Halban, P.A. and Rowe,
J.W. Effect of aging on insulin

synthesis and secretion. Differen-
tial etfects on preproinsulin
biosynthesis mRNA level, proinsu-
lin biosyntheais and secretion of
newly made and preformed insulin
in the rats. Journali of Clinical

Investigation 1988; 81: 176-184.

Accepted for publication 18 July 1891,

81





