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Diurnal Variations in Serum Glucose, Insulin and C-Peptide of Normal Korean Adults

Kee Suk Hong, M.D.
Dept. of Internal Medicine, Cancer Research Hospital

Du Hyok Choi, M.D., June Key Chung, M.D.
Heong Kyu Lee, M.D. and Chang-Soon Koh, M.D.

Dept. of Internal Medicine, Coliege of Medicine, Seoul National University

It is already well known that many factors are involved in maintaining normal blood
glucose level. The amount and components of meal are also thought to be some of the factors
which affect the blood glucose and insulin levels.

It is reported that as for Koreans sugar takes up over 75% out of 2,098 kcal, the average
-daily calorie intake per adult. It implies that Koreans take a high-sugar diet gompared with
Westerners who take 40~50% of sugar out of their total average daily calorie.

For the purpose of studying diurnal variations in serum glucose, insulin and C-peptide of
normal Korean adults based on ordinary Korean diet, we selceted 13 normal Korean male
adults and divided them into two groups, Group I (7 persons) and Group I (6 persons). We
put Group I on 3,100kcal and 75% sugar diet, and Group I on 2,100 kcal and 69% sugar
-diet per day for over 4 days. Serum glucose, insulin and C-peptide were checked every 30
minutes or every hour throughout 24 hours. Results are as follows:

1. As for serum glucoss level, in the preprandial fasting state in the morning, mean+S.D.
of Group I was 91.1+8.2 mg%, while that of Group I is 82.5+4.4 mg%. Both groups
showed peaks of increased glucose level at postprandial 1 hour after each meal. The peak
returned to the level shown during the fasting state at postprandial 1 hour after breakfast
while the relatively high glucose levels were maintained respectively even for 2 or 3 hours
.after lunch and dinner.

2. As for serum insulin level, Group | showed mean+S.D. of 14.7+3.0xU/ml while
Groap 1 shows that of 7.04-2.6 xU/ml in the fasting state. Group [ particularly showed
the largest peak from preprandial a half or one and half an hour to postprandial one hour
of lunch, and made relatively small psaks (47. 7410.8 £U/ml) at posterandial 1 hour after
breakfast and dinner. No such large psak was marked in Group I, though it showed
_relatively similar patterns of peak after each meal.

3. As for C-peptide, in the fasting state, Group I and Group I showed 3,50+1.85 and
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1.6640.53 ng/ml of mean+S.D., respectively. Group 1 showed peaks parallel to those for
insulin level. None out of seven in Group I showed expected increase in C-peptide based om
insulin secretion at a half or one and half an hour before lunch. On the contrary, C-peptide
increased in 5 subjects out of seven in Group I at 11 :00 p.m. when insulin did not increase.

4, According to the integrated concentration method for a measurement of 24-hour total
insulin secretion rate, the mean4S.D. of Group [ was 76.4+15.2 U and that of Group I
was 58,64-21.1 U.

The above results confirm that Koreans, when given ordinary diet of 2,100 kcal and 69%
sugar, show insulin secretion pattern essentially similar to that of Westerners. On the contr-
ary, when they are put on a high-calorie diet of 3,100 kcal a day, 75% of which is sugar,
insulin secretion can be increased before lunch without increase in blood glucose. These results
implies that insulin secretion can be affected by some other factors.

The observation that an increase in C-peptide after 11: 00 p.m. independent of insulin level
supports an assertion that insulin secretion and C-peptide secretion can be thought as being
physiologically dissociable, and these changes of diurnal patterns in the levels of serum
insulin and C-peptide are thought to be resulted from the large meal and high-carbohydrate diet.
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Table 1, Comparisons of age, height and weight between study group I and group I
Age(Yr) Height(Cm) Weight(Kg)
Group I*(N=7) Mean+S.D. 22.1+1.5 169+4.6 58.813.6
Group [**(N=6) Mean+S.D. 21.8+1.3 167.842.4 58.8:£3.0
Pkx N.S. N.S. N.S.

* Group I : Selected 7 normal subjects to whom 3,100 kcal and 75% sugar diet per day were given.
** Group J: Selected 6 normal subjects to whom 2,100 kcal and 69% sugar diet per day were given.
*¥% P: Significance of difference between group I and group T

Table 2, Composition of Meals

Group I Group I
Sugar Protein Fat kecal % Sugar Protein Fat kcal %
(g) (g) () (&) (g) (2)
Breakfast 110 18 5 565 18.2 100 20 5 525 25.0
Lunch 235 36 10 1,174 37.9 130 27 8 700 33.3
Dinner 235 65 18 1,362 43.9 130 55 15 875 41.7
Total 582 119 33 — — 360 102 28 — —
kecal 2,328 476 297 3,099 _ 1,440 408 252 2,100 —
% 75.1 15.3 9.6 100.0 68.6 19.4 12.0 100.0
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Fig. 8. Mean+S.D. of serum insulin concertations in group I and 1.
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Fig. 4.

Postprandial curves of Per Cent of serum insulin concentration in each group. The point of 10¢%-
at O time was made with the serum ingulin concentration checked just before each meal. Each
point represents percent of mean serum insulin concentrations at each time compared with the O
time’s.



50 —The Korean Journal of Nuclear Medicine: Vol. 17, No. 1, 1983—

! 51
Mean+S.D. Group I -
Mean£S.D. Group I -
Breakfast
Elo l
o
E
K3
o |
e |
-4
SO T/ \
5 | \’ T
I 1
5 6 7 ] T3 _— -

Fig. 5. Mean+-S.D. of serum C-peptide concentrations in group [ and I.
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