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ABSTRACT

This study was designed to develope the functional anti-diabetes drink, Dia-D using silkworm (Bombyx mori L) extract.
Sprague-Dawley (SD) male rats (16010 g) were fed basic diet (control group), and experimental diets (SWE-10, 30,
60 groups and Daonil-40, 80 groups) added silkworm extract 10, 30 and 60 mg/day or diabetes drug prepared and mar-
keted by Handok Pham. Co., Daonil 40 and 80 mg/day for 12 days. Blood glucose contents were significantly decreased
25~30% in SWE-30 and SWE-60 groups, and about 35% in Daonil 40 and Daonil 80 groups compared with control
group. Triglyceride (TG) and lipid peroxide (LPO) contents were significantly inhibited 10~16% and 8~13%, respec-
tively, in SWE-30 and 60 groups, whereas these contents were 13~30% and 15%, respectively, in Daonil-40 and 80
groups compared with control group. Hydroxy! radical (-OH) contents were significantly inhibited 19~20% in SWE-
30 and 60 groups, and 7~12% in Daonil-40 and 80 groups compared with control group. Superoxide dismutase (SOD)
activities were significantly increased 11~14% in SWE-30 and 60 groups, and 12~29% in Daonil-40 and 80 groups
compared with control group. In results of clinical test using normal subjects, blood glucose content tested in NIAST
subjects as anti-diabetes drink, Dia-D with 100 mg/vial was significantly decreased 17.5%, and these content tested in
PKNU subjects as anti-diabetes drink, Dia-D with 150 mg/vial was significantly decreased 20.5% compared with con-
trol group. These results suggest that administration of Dia-D as an anti-diabetes drink prepared with silkworm extract
may play a very effective role in a decreasing of blood glucose in hyperglycemia patients.

Key words : Silkworm (Bombyx mori L.), Triglyceride (TG), Hydroxy! radical (-OH) Lipid peroxide (LPO), Super-
oxide dismutase (SOD).
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ol (Bombyx mori LY== ‘ol vz (Bombycidae)ol] <
3= Fro @) o EA (AFE2AMRAER) o F
Fol A= X, “ABBS Y B, wWE b
Feslal =& AlAsH - = S T3 53] By
BEEERol Sy 7150 vt oA R(FRER)] (Bx
BECREHE)) olE “BES Bl RR A A=z
A, B vhaEla RS FERA sl S Ak &
< 78 F oAl ot o|HE o] Al g
F& Aolgk APAE A8k 9lok(Namba, 1980).
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A TFEAME v 3R] 29%, 3V EHE kA
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ol Fool o)t HdrtslztE-e] 7lsdt Wiy E
o 24 AFEE(ICR-mice 2 SD-rats) ¥ AFEHS djArL.
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QA AL Aol upetAa] AT FAARHRZA E
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radical: -OH)2] AR - WA ALl AR o3 H %
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o] ¥ El= 71 o]-8-3F Halliwell and Gutteridge(1981)
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Fig. 1. Effects of silkworm-related products on hyperglycemia rats
induced with streptozotocin for 16 days.

MLE: mulberry leaf extract; SFP: silk fibroin powder); SWE:
silkworm extract; *Mean == SD (mg/dl serum) with 7 rats per group;
*¥*p<0.01; ***p<0.001 compared with control group.
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Table 1. Effects of silkworm extract(SWE) and Daonil on blood glucose in hyperglycemia rats for 12 days

Period Silkworm extract group Daonil group
Control - -
(day) SWE-10 SWE-30 SWE-60 Daonil-40 Daonil-80
0 (M* 548.7 £41.2%* 512.7+43.5 51451452 518.6+38.6 536.0+42.6 541.9+40.9
100.0% 93.49p*** 93.8% 94.5% 97.7% 98.8%
2 (7 550.5+45.9 484.8+35.6a 468.6+42.5° 461.1£40.6° 461.2+£38.4b 398.31+34.5°
100.0% 88.1% 85.1% 83.8% 83.8% 72.4%
4 (7) 473.8+39.7 407.7+37.5b 391.4+43.4° 392.4 +39.6¢ 386.5+33.3¢ 372.7+31.2°
100.0% 86.1% 82.6% 82.8% 81.6% 78.7%
6 () 475.5+51.3 3942 1+29.8b 371.4+29.7° 372.6 £35.5° 370.8+27.5¢ 368.5+£30.0°
100.0% 82.9% 78.1% 78.4% 78.0% 77.5%
8 (7 475.7148.6 395.4+£32.9b 363.2+34.7° 354.4£28.5° 344.4+26.5¢ 363.6£28.3°
100,0% 83.1% 76.4% 74.5% 72.4% 76.4%
10 (7) 462.6+35.8 390.7 £33.7b 360.6 £35.2° 349.9432.1° 347.6+29.2¢ 351.4+284°
100.0% 84.5% 78.0% 75.6% 75.1% 76.0%
12 (D) 450.2+43.5 352.4+35.3¢ 325.61+28.8° 311.4£254° 286.5+25.5¢ 293.51+25.6°
100.0% 78.3% 72.3% 69.2% 63.6% 65.2%

SWE 10, 30 and 60 : Administrations of silkworm extract 10, 30 and 60 mg/day; Daonil 40 and 80 :

administration of Daonil 40

and 80 mg/day; **Mean=t SD{(glucose mg/dl serum) with *7 rats per group; ***Percent of control values; *p<0.05; °p<0.01; °p<0.001

compared with control group.
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A8 A Zbstasr} vebstal, Daonil-801F2] 89 &

99

F HEIF Wv] Fo 2dARE o 25%9 F2H<
HP7}sta e viehl)7] Al3tsle] Fof 12dAlo)3= Daonil-
40157 vRE7IA R 35%0) 4] dR g ¥ et Ayt
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Table 2. Effects of silkworm extract (SWE) and Daonil on triglyceride (TG) and lipid peroxide (LPO) contents in serum of rats after
12 days

Period Silkworm extract group Daonil group
Control - -
(day) SWE-10 SWE-30 SWE-60 Daonil-40 Daonil-80
TG 89.13 = 8.00* 86.81£6.23 80.62 £7.54* 74.80%3.40° 77.44 +6.49° 62.20+4.39°
(mg/dl serum) 100.0% 97.49%** 90.4% 83.9% 86.9% 69.8%
LPO 0.38£0.01 040x0.02 0.35+0.02* 0.33£0.04° 0.32+0.02° 0.3240.03°
nmol/ml serum) 100.0% 105.3% 92.1% 86.8% 84.1% 84.1%

SWE 10, 30 and 60: Administrations of silkworm extract 10, 30 and 60 mg/day; Daonil 40 and 80: administration of Daonil 40 and
80 mg/day; *Mean®SD with 7 rats per group; **Percent of control values; *p<0.03; bp<0.01; ‘p<0.001 compared with control group.
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297} QA T, i B¢ Daonil-40, Daonil-
80LEE 20~29%2] SODEA Zr/l&E 37| A=A &
o % g nga SODFA o] FuH XsAl the
d (Daonil) 2.t} B x]7] 8125k, SODEA & A3 &3
2oz Z718 $ Q7] "ol el FEES NS
A ugRe] /e viEE ZoE J)y o
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B9, ol 59 FolHHAEFTNA ol 550 &
TuE A} 71 FHewkE B9 o} ol FEE(SWE)
= A Al By A 8A o d (DaonihF &
DrEI FARNAG BG4I D AR A L] QA E
#, ae]a A W E49l SODEA L] F7lES 55
EA - B|wste] B A, AGAl 7)5A eS8
Dia-D7} 238 X 3A¢] vled (Daonil)®] =B}l
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Table 3. Effects of silkworm extract and Daonil on hydroxyl radical and superoxide dismutase (SOD) in serum of rats after 12 days

Period Silkworm extract group Daonil group
Control - ;
(day) SWE-10 SWE-30 SWE-60 Daonil-40 Daonil-80
‘OH 3.821£0.48% 3.28+0.16 3.10£0.15° 3.08 £0.30° 3.54+0.31° 3.35£0.30"
(nmol/mg protein) 100.0% 85.9%** 81.2% 80.6% 92.7% 87.7%
SOD 0.35+0.02 0.38+£0.03* 0.39+0.04° 0.40+0.04° 0.42£0.03° 0.45+0.04°
(Unit/mg protein) 100.0% 108.6% 111.0% 114.3% 120.0% 128.6%

SWE 10, 30 and 60: Administrations of silkworm extract 10, 30 and 60 mg/day; Daonil 40 and 80: administration of Daonil 40 and
80 mg/day, *Mean+SD with 7 rats per group; **Percent of control values; “p<0.05; bp<0.01; “p<0.001 compared with control group.
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Table 4. The results of Dia-D clinical test on decreasing effects of blood glucose in normal subjects

Institute Before intake of Dia-D After intake of Dia-D Changes
(mg/dl serum) (mg/dl serum) (%)
NIAST (11/20)* 147.64 £ 39.60 121.82 £23.86"
(Drink-I: 100 mg) 100.0% 82.5%*** -17.5%
PKNU (8/15)** 141.75£22.83 112.63£17.93°
(Drink-1I: 150 mg) 100.0% 79.5% -20.5%

NIAST : National Institute of Agreculture Science Technology; PKNU : Pukyong National University; *11/20 : Decreasing numbers

in 20 subjects tested; **8/15 : Decreasing numbers in 15 subjects tested; ***Percent of values in before intake ;

compared with before intake.
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"P<0.01; "p<0.001
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