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Abstract

The anti-diabetic effect of dried-silkworm Dongchunghacho water extracts was investigated in streptozotocin (STZ)-induced
diabetic rats. Seven-week-old SD rats were randomly assigned to six groups: normal control (NC) group, diabetic control
(DC) group, water extracts of Paecilomyces japonica grown on a dried-silkworm (PJ-DS, 50 mg/kg) group, PJ-DS (250
mg/kg) group, water extracts of Cordyceps militaris grown on a dried-silkworm (CM-DS, 250 mg/kg) group, and water
extracts of dried-silkworm (DS, 250 mg/kg) group. These groups were orally provided with sample dissolved in water
respectively for four weeks after an injection of STZ (60 mg/kg, ip) followed by identification of diabetic control (DC)
group. After four weeks, body weight of all diabetic groups was significantly lower than that of the normal control (NC)
group, but among diabetic groups there were no significant differences. Blood glucose levels of the PJ-DS (50 mg/kg), PJ-DS
(250 mg/kg), CM-DS (250 mg/kg) and DS (250 mg/kg) groups were reduced compared to the DC group by 3.0 percent,
18.5 percent, 6.9 percent and 13.1 percent, respectively. Concentration of total cholesterol and triglyceride in blood plasma
were to some degree decreased in PJ-DS (250 mg/kg) and DS (250 mg/kg) groups compared to the DC group. According
to these results dried-silkworm Dongchunghacho water extracts (PJ-DS) boost protection against STZ-induced toxicity.
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Table 1. Effect of PJ-DS and CM-DS on body weight
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8. BAHIAzI
< ARETE FHAe FEHAH-)E AHESH] U
Elfglen, zF AFE 7k Bl ANOVA 2 Student‘s
ttestE AHESTR L, T2t Bl st p-valueZt 5% v ThY
fE AR Fojdo] gtk WA

o

g
Bl A ARED S 437 F 1023 go] Ao, &
Q22e ARE QT vla A Fol 43 F 228 go]
Zastel 1L1% A2 745 e gle. PI-DS A8
A= 235.2+13.69) A 227.4+19.52 3.3%, 11-8TFoA= 244.8+
13.19)|A] 238.2431.52 2.7%, CM-DS 11-83Fo] A= 237.8+14.8
of| A 229.4425.02 3.5% 7343 a1, DS A= 242.5+11.9

o A 226382782 6.7%= ABEd F 7 W2 AF AAE

changing in STZ-induced diabetic rats

Group Dose Body weight (g) Weight
(mg/kg) 0 week 1 week 2 week 3 week 4 week gain (g)

NC 0 267.246.7 289.1+12.3 312.6+12.4 328.6+15.4 369.5+17.5 102.3
DC 0 224.4+12.8" 212.0£14.4™ 211.0+16.8” 207.6+18.2" 199.6+20.7" -22.8
PJ-DS 50 50 2352+13.6™ 222.1+16.0" 220.4+18.8" 219.9£23.4” 227.4+19.5” -177
PJ-DS 250 250 244.8+13.1° 230.9+£19.9" 228.9+23.7" 228.3+28.8" 238.2+31.5" -6.6
CM-DS 250 237.8+14.8™ 215.9+20.7" 217.4+22.8™ 215.3+26.2" 229.4+25.0™ -83
DS 250 242.5+11.9™ 22924162 230.3+22.17 227.7426.5" 226.3+27.8" -16.2

NC: normal control, DC: diabetic control, PJ-DS: Water extracts of Paecilomyces japonica grown on a dried-silkworm, CM-DS: Water extracts
of Cordyceps militaris grown on a dried-silkworm, DS: Water extracts of dried-silkworm. Significantly different from NC (* p<0.01, ™ p<0.001).
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AL Fieof o5t E3PA thrte] g3t AL R BAdth(lee &
1994).

2. ¥EsEo| W3}
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A= Fig 13 2o} Az 2L 4
77.0+7.4~89.144.4 mg/dLZ et 60 mgkg?
STZE T3t B t23H(DC)9 Hf-oll= STZ 4
Fo] 126.8425.5 mg/dLe] 10| GEtE|Qow o]F STZ
Fol 4770l 392.2+54.8 mg/dLe| PGS UEHH T
NHEY Foie] e AEoR gtz 3|
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oz Jehdth AFER Eo 224, X7} 308.8+£144.1
mg/dLS] Pt Z(DC)T v A] PI-DS AL, PI-DS
T8I CM-DS TLFF U DS T A Zhzh 2731+
140.0, 222.8+123.6, 210.7+105.7 L 229.4+148.9 mg/dLZ W&
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Fig. 1. Effect of PJ-DS and CM-DS on blood glucose
level in STZ-induced diabetic rats. NC (Hl), normal control
group, DC (@), diabetic control group, PJ-DS (x), PJ-DS
50 mg/kg group, PJ-DS (O), PJ-DS 250 mg/kg group,
CM-DS (A), CM-DS 250 mg/kg group, DS(4), DS 250
mg/kg group. Values are expressed as mean+S.D. Sinificantly
different from NC (* p<0.05, "p<0.01, p<0.001).
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Table 2. Effects of PJ-DS and CM-DS on serum total cholesterol, triglyceride and creatinine in STZ-induced diabetic rats

(mg/dL)

Group Dose (mg/kg) Total cholesterol Triglyceride Creatinine
NC - 59.61+13.79 35.47+16.28 0.53+0.07
DC - 81.98+24.98 46.27+18.64" 0.49+0.05™
PJ-DS 50 50 78.90+25.77" 46.73+23.51" 0.54+0.09"
PJ-DS 250 250 64.44+18.74" 39.85+19.317 0.51+0.06"
CM-DS 250 84.68+12.36" 46.76£14.25" 0.52+0.08™
DS 250 72.48+11.86™ 36.22+18.36" 0.49+0.07"

NC: normal control, DC: diabetic control, PJ-DS: Water extracts of Paecilomyces japonica grown on a dried-silkworm, CM-DS: Water
extracts of Cordyceps militaris grown on a dried-silkworm, DS: Water extracts of dried-silkworm. Sinificantly different from NC (‘p<0.01,

™ p<0.001).
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AFEEY A% FAE= AS &olol| gt ztol& 43t
317] $ial AlS 100 g T2 2 3halste] Table 49 Yefic
AAFZ I B S HHE(DC)S ZH2ZF 0.30+0.01(w/w%) T}t 0.54+
0.02(w/w%) 2 YERStT A RRoFo A 2139 #A 57t
o digt & ¥zt gle Ao & Yetgth gt f3d 3
F o) AFo] vgsR= A2 o] 23 AAFe] AFEA]
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(Park 5 2008), o|2& ¥ 2™} ool Je AR B

Table 3. Effects of PJ-DS and CM-DS on urine total protein and creatinine in STZ-induced diabetic rats

Group Dose (mg/kg) Total protein (g/dL) Creatinine (mg/dL)

NC - 0.3+0.1 113.69+23.78
DC - 0.6£0.17 63.04+23.62°
PJ-DS 50 50 0.5£0.1" 45.15+ 7.48™
PJ-DS 250 250 0.6£0.2° 67.13+21.40°
CM-DS 250 0.7£0.2" 42.37+13.78"

DS 250 250 0.6£0.4" 64.36+44.58"

NC: normal control, DC: diabetic control, PJ-DS: Water extracts of Paecilomyces japonica grown on a dried-silkworm, CM-DS: Water extracts
of Cordyceps militaris grown on a dried-silkworm, DS: Water extracts of dried-silkworm. Sinificantly different from NC (* p<0.05, * p<0.01,

™ p<0.001).
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Table 4. Index of kidney hypertrophy in STZ-induced diabetic rats

Group Dose (mg/kg) Kidney weight (g) Body weight (g) Index of kidney hypertropy (w/w%)
NC - 1.1120.1 369.50+17.5 0.30+0.01
DC - 1.11+0.2 205.15+17.4 0.54+0.02
PJ-DS 50 50 1.14+0.2 227.44+19.5 0.50+0.05*
PJ-DS 250 250 1.29+0.1 238.22431.5 0.54+0.05*
CM-DS 250 1.16+0.1 229.44+25.0 0.50+0.04*
DS 250 1.25+0.2 226.27£27.8 0.5540.04*

NC: normal control, DC: diabetic control, PJ-DS: Water extracts of Paecilomyces japonica grown on a dried-silkworm, CM-DS: Water extracts
of Cordyceps militaris grown on a dried-silkworm, DS: Water extracts of dried-silkworm. Sinificantly different from NC (* p<0.01).

L= IthH(Poulter 1999).

-, STZ o] & A&
2 FojFoA E71Eugt 740]@‘_ TEEA &gtk ¥
A5 HAL A}, B FHEEQ] STZ Foof 9%t =2
gk W37 A o A | QITHTable 5). 22|5H8 o2
AN =] F2AAAT WA AEZE Yol A= PAS ¥4
HYPEo] A= AAY FAFH At o3t HIl=
Az WEEHA gton, Gz STZ £
A% AHEE FoTolA BEHA AM= FEZHAY
© NC(BAF 23), DS(250 mg/kg), PI-DSI250 mg/kg), PJ-
DS(50 mg/kg), CM-DS250 mgkg), DOt 2 ) 20
2 e At Aok BREG Ye Ao
A5t 9 Y (cast), 78] 2 W(hyaline droplet), Alx=3t+2] 3}
(tubular dilatation)-> AFHEFAIA Q] AAHCF HtEHC]

Qo w 7=

2 A= 9l streptozotocin(STZ)E Fo5ko] A|1F
e A% BdS frEo] AxRYol 553E FEE P DS
CM-DS 4 DS¢] &9 73}, A& tjAle] A 9L A% 7%
of HX= FFSE A Y BAHRLNC), Gtz
T(DO), AFEAFATE BF 6422 Uiro] ARELS 4
F7F A3

NAEY B 45259 AF37He AdHRE2 1023 ¢

o] F7FtRAL Y, G2 AldEd Ty vl Al
22.8 go| a3tk g, PI-DS A8, PI-DS 1§57,
CM-DS &7+ U Axieo] 3582 DS LEFT A=
247+ 77, 6.6, 83 L 162 go] ZrA3to] 22.8 go] 743t G
2ot v Al R AlF AAE Ao, 193< Ao
= UEhA] kslth

NEEE T 4574 £ A 7F 392.2454.8 mg/dL]l
G| 223} ¥ A] PJ-DS AL, PI-DS T-LFE CM-
DS 187 9 DS TLeFo A zHzk 379.4+132.0, 319.7+
150.0, 365.0£95.7 @ 341.0+121.2 mg/dLE F& FF2E
B et ol2fdt 2R=E A2t 55t FEEQ PIDS

Table 5. Necropsy finding with PAS staining in STZ-induced diabetic rats

Group NC DC PJ-DS PJ-DS CM-DS DS
Dose (mg/kg) 0 0 50 250 250 250
Organ )
No. of animals 7 6 7 6 7 7
No. of examined 7 6 7 6 7 7
Not remarkable 5 0 0 0 0 0
Remarkable 2 6 7 6 7 7
. - Vacuolation, tubular
Kidney o
® minimal 0 1(16.7%) 4(57.1%) 2(33.3%) 3(42.9%) 6(85.7%)
e mild 0 5(83.3%) 3(42.9%) 4(66.7%) 4(57.1%) 1(14.3%)
- Cast, hyaline, minimal 2 0 0 1 1 2
- Hyaline droplet, minimal 0 1 0 1 0 0

NC: normal control, DC: diabetic control, PJ-DS: Water extracts of Paecilomyces japonica grown on a dried-silkworm, CM-DS: Water extracts
of Cordyceps militaris grown on a dried-silkworm, DS: Water extracts of dried-silkworm. Sinificantly different from NC (* p<0.01).
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