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ABSTRACT

The purpose of this study is to investigate the effects of the silkworm powder on blood levels
of glucose, Hb Alc, insulin, and lipids. Thirty-one NIDDM patients from Kyung Hee Medical
Center were divided into two groups ; patients with silkworm powder supplements and drug
treatments(Drug diabetes) and patients with silkworm powder supplement only(Non-drug
diabetes). For the control group, age-matched subjects were recruited. During the 4 weeks of
the experimental period, silkworm powder(500mg/meal) was given to the subjects right after
each meal. Nutritional assessments and dietary education were carried out periodically, and
body weight and blood pressure were measured when patients visited the hospital. Overnight
fasting and 2-h postprandial blood glucose levels were measured at 2 week intervals. The blood
levels of insulin, Hb Alc, and lipids were measured before and after the supplements. The
mean ages of the three groups were 56.7 — 59.6 years old. The height, weight, and BMI did
not differ among the groups. The fasting blood glucose levels were 138.1 £22.0mg/dl for the
Drug treated diabetes group, 175.0+32.0mg/dl for the Non-drug diabetes group, and 108.
3+169mg/dl for the control group at the begining of the supplement. After 4-wks of
supplements, the blood levels of glucose tended to decrease in all three experimental groups.
Before the supplements, the 2-h postprandial blood glucose levels of the Drug diabetes, Non-
drug diabetes, and control groups were 244.7 £62.6mg/dl, 272.4+40.1mg/dl, and 147.7%+
28.0mg/dl, respectively. After the supplement, the levels were 197.2+30.9mg/dl, 208.6 +56.
6mg/dl, and 151.3+30.3mg/dl, respectively. This shows that silkkworm powder tended to
lower blood glucose by 19.4% and 23.4% in NIDDM patient groups. However, the changes in
the blood levels of insulin, Hb Alc, and lipids were not observed after the supplement. In
conclusion, the present study has demonstrated that silkworm powder has a tendency to dec-
rease 2-h postprandial blood glucose levels, but it should be used with caution in controlling
the diabetes. (Korean J Nutrition 31(7) : 1139~1150, 1998)
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Table 1. General characteristics of the subjects  (N=31)
Diabetes
Drug” Non-drug Nor_m7al
(n=16) (n=8) (n=7)
N (M/F) 7/9 6/2 3/4
Age (yrs) 59.6+6.0% 59.6+39 56.7+57
51-71) (55— 68) (49 - 64)
Duration of 5.5+5.8 6.5£5.2 -
diabetes (yrs) (3mon—17yrs) (1mon - 15yrs) -
Family 18.7 25.0 20.8

history (%)

1) Drug : NIDDM patients with silkworm powder sup-
plements and drug treatments.
Non-drug : NIDDM patients with silkworm powder
supplements only.
Normal : Normal subjects with silkworm powder sup-
plements.
2) Values are mean+SD
M : male F: female

Table 2. Anthropometric characteristics (N==31)
Male Female
Diabetes Diabetes
Drug’n=7)  Non-drug(n==6) Normal(n=3) Drugin=9)  Non-drug(n=2) Normal(n=4)

Height (cm) 166.0 = 9.12% 1705 + 4.6 1654 £15.7 1523 +4.8 157. 8% 6.6 153. 7+3.6
Weight (kg) 71.6 + 8.63 728 3.7 685 £ 5.0 614 +135 520 x 00 576 t48
BMI (kg/m?) 259 + 23 25.1 + 2.3 25.2 = 3.0 264 + 5.4 210 = 1.7 244 1.4
Fat % 210 £ 59 186 + 54 150 = 4.1 244 + 8.8 239 + 3.7 27.0 £2.5
Waist (cm) 94.7 £ 6.0 907 £ 50° 843 + 3.2° 95.8 + 8.9° 76.5 = 0.1° 794 +7.9°
Hip (cm) 98.5 £ 59 96.7 + 2.4 955 = 0.7 99.7 + 9.0 88.0 + 4.2 950 +7.0
WHR 097+ 0.02° 094+ 005° 088+ 0.03° 097+ 0.05° 087+ 0.04° 084+0.04"
TSF (mm) 13.0 =+ 3.7 120 £ 1.5 115 £ 0.7 210 = 64 15.0 £ 0.7 17.0 £4.5
BP (mmHg)

systolic 1320 £10.7 1420 +30.5 52.0 +325 148.0 £339 1410 + 99 153.0 £9.6

diastolic 770 + 96 85.7 +£12.7 86.7 +£15.3 87.6 +20.9 86.5 +£12.0 90.0 +8.2

1) Drug : NIDDM patients given silkworm powder supplements and drug treatments.
Non-drug : NIDDM patients given silkworm powder supplements only.
Normal : Normal subjects given silkworm powder supplements.

2) Values are mean+SD.

3) Means with the different alphabets in the same raw are significantly different at p<{0.05 by Duncan’s Multiple Range

Test.
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FARL B8 e FEA 873 gEE 2 ol
g FA0 588 FixarolA 138.1£22.0mg/dl,
Fol 2wt A oA 175.0+32.0mg/dl, 2
23 RFTelA 108.3:16.9mg/dlE FudF 4E

0 50 100 150 200
% of RDA

Fig. 1. Comparision of nutrients intakes with RDA*
*RDA : Recommended Allowances for Korean, 6th,
1995

Table 3. Levels of blood glucose before and after taking silkworm powder

FBG"(mg/dl)
0 wk? 2 wk 4 wk +4 wk
Drug diabetes® 138.14+22.0" 134.1429.6 12784235 134.4416.9
Non-drug diabetes 175.0£32.0 171.1+46.9 158.0+30.5 172243422
Normal 108.3+16.9 105.0+ 9.1 101.3+ 9.5 105.7+12.4
PP2 (mg/dl)
0 wk 2 wk 4 wk +4 wk
Drug diabetes 244.7+62.6 232.3+58.8 197.2+30.9 227.2+39.9
Non-drug diabetes 272.4+40.1 257.9457.3 208.6+56.6 210.0+23.5
Normal 147.74+28.0 151.0+24.6 151.3+30.3 1400+ 7.0

1) FBG : Fasting blood glucose levels
PP2 : Postprandial 2 hours blood glucose levels
2) 0 wk : Before taking silkworm powder
2 wk : 2 weeks after taking silkworm powder
4 wk : 4 weeks after taking silkworm powder
+ 4 wk : 4 weeks after withdrawing silkworm powder

3) Drug diabetes : NIDDM patients given silkworm powder supplements and drug treatments.
Non-drug diabetes : NIDDM patients given silkworm powder supplements only.
Normal : Normal subjects given silkworm powder supplement

4) Values are mean+SE,
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Fig. 2. Changes of the HbA1c before and after taking silkworm powder.
Owk : Before taking silkworm powder 4wk : 4 weeks after taking silkworm powder
~+4wk : 4 weeks after withdrawing silkworm powder
Drug diabetes : NIDDM patients given silkworm powder suplement only.
Normal : Normal subjects given silkworm powder supplement.
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Table 4. Levels of fasting blood insulin levels before and

after taking silkworm powder (N=31)
Insulin(ulU/ml)
0 wk"” 4 wk +4 wk

Drug diabetes” 173+ 85' 146+64 150% 87
Insulin 20.8+10.8 18.0+£54 21.5+100
OHD* 122+ 34 102+£34 85+ 4.2
Non-drug diabetes 53+ 1.9 54+19 58+ 1.2
Normal 51+ 1.8 42+21 424 17

1) 0 wk : Before taking sitkworm powder.
4 wk : 4 weeks after taking silkworm powder.
+4 wk : 4 weeks after withdrawing sitkworm powder.
2) Drug diabetes : NIDDM patients given silkworm po-
wder and drug.
Non-drug diabetes : NIDDM patients given silkworm
powder only.
Normal : Normal subjects given silkworm powder.
3) Values are mean=SE.
*OHD : Oral hypoglycemic drug.
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Fig. 3. Changes of blood TG(A), total-cho!l, LDL-chol(B)
and HDL-chol, VLDL-chol(C) before and after tak-
ing silkworm powder.

Owk : Before taking silkworm powder.

4wk : 4 weeks after taking silkworm powder.
+4wk : 4 weeks after withdrawing silkworm powder.
Drug diabetes : NIDDM patients given drug and
silkworm powder.

Non-drug diaetes : NIDDM patients given silkwo-
rm powder only.

Normal : Nomral subjects given silkworm powder.
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Fig. 4. Percent changes of fasting blood glucose(A) and
postprandial 2 hour blood glucose(B) levels after
taking sitkworm powder.
2wk : Before taking silkworm powder.
4wk : 2 weeks after taking silkworm powder.
“+4wk 1 4 weeks after withdrawing silkworm powder.
Drug diabetes : NIDDM subjects given drug and
silkworm powder.

Non-drug diaetes : NIDDM patients given silkwo-
rm powder only.
Normal : Nomral subjects given silkworm powder.
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Fig. 5. Correlation of BMI and fasting blood insulin levels.
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