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Effect of Blood Glucose Levels and Lipid Metabolism on
Streptozotocin-induced Diabetic Rats of Processed Sulfur with
Cordyceps Militaris Mycelium

Ki Chul Kim', Hae Ja Kim% Hwa Eun Cho® Yun Hee Choi’, Ki Nam Lee?*, Myong Soo Chong"*

1:College of Oriental Medicine, 2: Professional Graduate School of Oriental Medicine,
3 Research Center of Traditional Korean Medicine, Wonkwang University

The purpose of this study was evaluated physiological activity of processed sulfur with Cordyceps militaris
mycelium. Effect of blood glucose levels and lipid metabolism on streptozotocin-induced Diabetic Rats. To evaluate of
hypoglycemic effects in vivo, we examined blood glucose levels, serum lipid profile and hepatotoxicity of streptozotocin
(8TZ) induced diabetic rats. Hypoglycemic effectof CM, CM+PSL and CM+PSH groups was significantly higher than
DC groups. The activities of ALT, AST and ALP in CM+PSH group were lower than DC, PC groups. These results
suggested that processed sulfur with Cordyceps militaris mycelium have activities of hypoglycemic effects.
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Abgol Mg 4 U7
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jsal= A S&E561%(Cordyceps militaris)= Ll s
(Lepidoptera)®] 95 Ei= HUIZIE 7IFE 8lod F29] &
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FEFE, Sulfur, 52 FEEOL) HEEWS NS B
RES THS A1E0] WRE S 215l0) YIS AQF SSE S
B HRAERS>H BREoIE 7IME ol bl G,
® RBe¥ ®HH 50 0lBe L oM, He i ﬁﬁoh»
B BElck Z1AEo]l ALY, &5 o 28l %‘ﬂ?'/(ﬁjﬂ%, i)
MEEE, REBIECE SV A R, RE IR, B 5SS AE6
I, NI A BBERS, B, REER 52 18 E HOH
LIERT QIH”. J8U S8 olFlo]l AFA0R BoiE AR &
Aol Zsl7] Wl Ll SBS FEoidlel QEIE B Akl
A QI BEIY Sl W7IQHOT GIEEE AEHYTE B
B2 E20lA 43 A71E R A AU 42 S8olA 8 &
e 4 Urke BIET e wekd %ﬁp E=olA 5o
gl 1 BN Bolol AKRSHE 88929 B2 2A1E iy
Qloj Hrh §80] QAN T3l HA H“ﬁ*ox %I%M.
olojl & T oAlE STZ(Streptozotosin} 2 FukE Bz ol
BEME W AES UA S8S S55E FAMl
A7 & SIEANSEE 275 sl @Y W KL, 73 7
Boll vl GEe Yol LA} It

AR R P

1. A&

B A8 AR FEHH)S A3IHF)
o, g¥el7] E£81A(Cordyceps militaris)t e A
EQol|A] 2okdlol Atk wieF & U8l AHgalir: Eat
Qo] ARZE} wi Al Potato Dextrose Broth(PDBBHAIE A
Bl AEEEL 6589 Sprague DawleyA] (1, 45H
150 + 10 g)& (F)MEjIfA EeRol 42 22 + 2T, 5% 50
+ 5%7) BREE AME4olA 3 olg]Y stainless cagedf woi
AFUT AFAL F ALBBIATE

RE—U
o4

2. A8 AME

E Adgo A 7Ee HAUES AENe WA a
£9 shQl AR B e MFsl AESIATE SETHE o
AR} vRehl Xl A 58 (Processed sulfur; PS)yE 0, 500, 1000,
1500, 2000, 2500, 3000 ppme] 5% & PDBMK ] 217t B, &
AYA1717] 915k 2,450 MHz{1 kw)Q microwaveZ 1027} A1
Sid WA S8 8-S PDBEIAI(PDB + PS medium)E AAF C}
£ 121Collx] 2087 g8 & g2 A8k 7 %
HAHE &85 wiA(PDB+PS medium)oll BESE HAMA
s Zhzd 5%(v/vyH EETIol 24TojA] 4Lt ?'ﬁ%
rpm) N B & FEl0) ERSE 38 A, 82 I
AEE AMESIEt 2t 55 UARE ef PDBuiA|clA
BlE FAIME oS IeFE £ 1500 ppmI} 3000 ppm& 4
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LR AEEES 16417 AT & HEe BAE
ollidh BO|H OF &SI TIE 7)ol FEE vIAA] GETiL
QAT streptozotocin(STZ, Sigma. Co, USAYE 0.01 M citrate
buffer(pH 4.5)0l] 50 mg/kg/body weight EEZ =of 540 =
Al RESIMCE 84T SYS 2EHLE FU) 0 5%
9] citrate buffer SM& FABINCE HLHEe SUEI0IE 244]

5 | 8
gl ot Adfslol vIZR BLEE 7} 300

= aelE =

mg/de O1&0] A g Bt SUE ACE 11ES A AL
ST “:5} HEE @é}ﬂ}i&(ﬁormal control group; NC)
7 GLRUEOR EROKICH BRSUEE TH] BhiSE

(diabetic control group; DC)3} B aFath £ - (diabetic psitive
control  group; PC), BEFE A Bddt (Cordyceps
militaris group; CM), SE382 A + BA 78 1500 ppmTF
ofs+(Cordyceps militaris + 1500 ppm of processed sulfur
culture group; CM + PSLY, EE3IA TAM + HAFE 3000
ppmEc T (Cordyceps militaris + 3000 ppm of processed
sulfur culture group; CM + PSH)Q| & 65°C & LRI} B
AN DR 09% AHESE, PCEE 878 BhAlg
Hel acarbose"-ﬁ* 50 mg/kg/body weight L8, s5E WH&
5l EE5E FAMAE Al 4ol 200 mg/ kg body weight &
8451 19 13 @FAN0) 7 Bosii e 18AR
AFEH HFBIEE siirt
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6. 859 Al AE2EN NE g 58
@& £9 ALT(alanine aminotransferase)®} AST(aspartate
aminotransferase), ALP(alkaline phosphatase), & SHAHE,
HDL-E2 2H 8, 241089 whe 13218 588 kit(Bayer,
USAYE 0lg31ld] AksR A 7](Advia 1650, Tokvo, Japan)2 &
aloict

ZxeHE AL 918la] 2412 NBF(neutral buffered
formalin}) 89(pH 72~74)0] TH3 CI £4), 24 UEE A

%] % paraffin ¥93} % hematoxylin-eosin ¥ 443l0] B Hm)

- 145 -



BLoE BEBIUC

L

8. EAAE

ZE XEY EAFAE SPSS programE 018310 ALY
Al B4HE4Y (one-way ANOVA)E AFSIA Bt +
VIERARI O™, $914) 2H & Duncan’s multiple range testo] u}
2} p<0.05 &4 HAEBIS

Vet £5F 9 HE E7132 NCFlME 607 g/dayE
Aol Z718 diE DCH -048 g/day 2481900, PCE 0.96
g/day, CM, CM+PSL @ CM+PSH: 77} 017, 0.07 & 040
g/day® AMZo] £V 1L A3 A0l EEE NCROAE
2831%% LIERS 91 DCHE -1.81%, PCEE 3.38%, CM,
CM+PSL & CM+PSHEE 0.52, 0.21 % 1.13% 2 LIER} 2} 48
T olle FEe] Aol giickTable 1).

Table 1. Effect on processed sulfur with Cordyceps militaris
mycelium on body weight gains, food intake and food efficiency
ratio(FER) in STZ-induced diabetic rats

Group Body weight gain Food intake Food efficiency
(9/day) (g/day) ratio (%)

NC 607 + (46" 2134 + (88 831+ 109

5C 048 + 021° 2678 = 053° -181 £ 078°

PC 096 + 030° 2848 + 028 338 * 1.06°

CM 017 £ 075 7898 t 026 0852 = 260°
CM + PSL 007 + 040° 2871 % 076 021 + 145°
CM + PSH 040 + 060° 28.76 * 073 113 + 223°

Values are mea~ £ St of fwe ra's fom each group. Means with diferent superscriots
within a tacle are sgrifcant different &t (005 by Duncams multile rangs test NC -
normal contral group. OC © dabetic control group, PC © diabetic positive gontral groug,
CV © Cordyceps mitaris group, OV + PSL - CM + 1500 pom of processed sulfur
culture group. OV + BS+H: GV + 3000 opm of precessed sulfur culture greup

O

FE 43 E58E NG Boo] WE g8y 8%
g3 THHCE FES 21, 7 AIRY Rort AR 1M
Foe AT ZP NC 111.00 ng/d2, DCH 429.00 mg/d¢ W
PCT 365.50 mg/ d¢ 2 LIERGTE V1 CMEE ot B 40225
mg/ 401, CM+PSL- CM+PSHEE 212} 375.00, 380,50
ng/ WO E DCFol vlg] FIYHSE 12 558 2urh 8y,
3 ZF AEFY Ere DCFE 50550 mg/dioh Bl PCE2
37900 mg/NCE LABIHOr CMFi} CM+PSHT oA 22}
454.25, 44100 g/ WO E PCEI} FAUHCE vIx3t LABEES
B vixigh 152 &4] DO XE&HO0 R I8yE R
Bt vl CME, CM+PSL 2 CM+PSHT-S 7+z} 37675, 377.33
Bl 39725 ng/HE RAMCE 2481 CHFg. 1),

Blood phucase hevels {mg/ml.)
w
=
=

{Day} 9 § 3 6 9 12 i5

et NG oo DO g P e C M e CMA PG L e CM+PS H

Fig. 1. Effect of processed sulfur with Cordyceps militaris mycelium
on blood glucose levels in STZ-induced diabetic rats. Aobreviated words
of experimental groups are same as table 1.

3. €3 1del ¥

HA S8 43} 58512 FARGY Eoo] wiE g8 A
2 583 23, & SHAHE 5T DCFOlA 53.25 mg/ dE
FOYHSE 71E W2 558 B9 viH, NCFEI PCTolA] 2
7 6767, 63.00 mg/dLE LIERJTE olo CMTF 6275 mg/dl,
CM+PSLE 67.67 mg/dt W CM+PSHE 65.25 mg/dLE VIER} 4
g 7F RAHQ Roli= UERAAl 2ir. ¢, HDLEY 2~F)
Z mFolA AR NC DC W PCTF 25 z}2F 23.00,
2200 W 2425 mg/UE FRAFOE A VERS HHH, CMT
2625 mg/dt, CM+PSHZ 2975 mg/di W CM+PSLF 31.00 mg/
dE FYHQE A Uehdth S84 559 4% PCol
M 7VE &S 94.50 me/ HE LIEI O ool ¥hl HET IF
27} 65.00, 66.67 L 57.00 mg/ LR FYROF A VEhRdTH
(Table 2).

Table 2. Effect of processed sulfur with Cordyceps militaris
mycelium on serum lipid profiles in STZ-induced diabetic rats(mg/d?)

Group Total cholesterol HDL -cholesterol Triglyceride
NG 6767 + 033 B0 + 058 7500 + 361
oo 5325 + 197° 200 ¢ Q10 5475 + 179
PC 6300 £ 041° 24735 £ 125 9450 £ 1426°
CM 6275 + 206 2625 + 189* 6500 £ 6.15°
CM + PSL 6767 £ 371" 3100 + 058 6667 + 491°
OM + PSH 6505 + 4.96° 2075 + 221 5700 £ 6.15°

Yalues are mean = Sk of five rais from each group. Means wib different superscnpts
witrin @ table are significant different at (005 bty Durcar's mutiple range test
Abbreviated words of experimental groups are same as table 1.
4 €8 & U 71s AEgdd Wy

Ha 7E 43 586k A Bool WE 88 &
metabolic variablesZ& &% 2, &ML 7} 718 AR
91 AST= NCF0] 14867 U/Loln] vish DCoRe 22625 U/L,
PC#3F CM& ZbzF 21725 U/L, CM+PSL 21833 U/LZE
oMo =A LERD HIH, CM+PSHTS 15250 U/LE LIE}
L} NCEd RolE o g 893t &2 VERGTh T8t ALT
o BL NCHol 3733 U/L$! 9 DCEE 7950 U/L, PCE
8825 U/L, CM7t, CM+PSL 4 CM+PSHI*olA] Z+Z} 8250,
80.33, 6975 U/LE ®AQl Afolyr WERMA GUrt =3h
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ALPY AL NC 208.67 U/L, DC* 396.25 U/L, PCH 492.75
U/LZ UERSGO™M CMaE, CM+PSL @ CM+PSHZES
472,00, 411.00 & 389.75 U/LS] X & BHeoLl + = 79
| Kol7h LIERIA] @3tch(Table 3)

247}

Table 3. Effect of processed sulfur with Cordyceps militaris
mycelium on serum AST, ALT and ALP activities in STZ-induced
diabetic rats (U/L)

AST ALT ALF

NC 14867 £ 0012 8733 £ 2857 20867 + 6.7

DC W65 + 1295 J9RD + 386t W65 + 2076

PG 21725 + 915" 8825 = LP75 + 4908
M 01795 + 800° 8050 + 749" 472 00 + 08467
M + PSL 21833 £ 1713 9167 £ 13677 4100 £ 8554°
CM + PSH 15250 + 377° 6975 + 682° 389 75 + 16,63

t

Values are mean + SE of five rats from each group. Means with different sunarserinia
wihin g table are significant different at pd005 by Duncan's multole range test
Abbreviated words of experimental groups are same as table 1

5. % x=Ael Hehdst

BAl 78 43 S80I FAMY FAE ol 7+ £A9
GBS HElE BAS 21}, NCFY THIEZE 54 AW o
otod Z Wi Ee] 1OLE DCZE A1 A2 AB7E HAsked
A Bikg HAom, Az o 20 [I0F o8 B3 i
ol g7 FAFUCE. ES PCTY HL DCEI vlR7 A2 A
S AYT7 2 28] GAMOE HA QUAoH $2o St A
I BF ggol 45 BEERCE CMTY 7 24 9i) g7 3
= AT HEEAC, #2098 M E BF SUE ol
Al SERem HARE 43 EF5lE TARE FASH CM+PSL
T CMHPSHT HA] 7 S5 B Boldt o1y 4~ e &
OIA] kYo, CF710l Auhyt7} BAEIACHFig. 2).

Fig. 2. Effect of processed sulfur with Cordyceps militaris mycelium
on pathological changes of the Liver in STZ-induced diabetic rats.
Hematoxylin and eoxin-stanied paraffin sections of liver, magnification of histologice!
section x 200, Abbreviated words of experimental groups are sarme as tabie 1.
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