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Hepatic Protective Effect and Single-dose Toxicity Sudy of Water Extract of
Cordyceps militaris Grown upon Protaetia dreujtarsis
Wol-Soon Jo', Byung-Hyouk Nam?, Su-Jung Oh?, Yoo-Jin Choi*, Eun-Young Kang',
Sook-Hee Hong®, Sang-Ho Le€?, and Min-Ho Jeong"*

'Dong-A University Medical Science Research Center, Clinical Research Center
2Seogwipo Agricultral Technique Center

Abgtract This study was designed to evauate the single dose toxicity and the protective effect of water extract of
Cordyceps militaris grown upon Protaetia drevjtarsis (CMPD extract) on liver damage on carbon tetrachloride (CCl,)-
induced acute hepatotoxicity in Sprague-Dawley (SD) rats. The CMPD extract was once administered orally to both sexes
of rats at dose of 2,000, 1,000 and 500 mg/kg body weight, the recommended maximum limit dose for acute toxicity.
Neither significant toxic signs nor desth was observed during the observation period. These results indicate that LDy, (Iethal
dose of 50%) of CMPD extract is greater than 2,000 mg/kg body weight in SD rats. To investigate also the effect of
hepatoprotection of CMPD extract, SD rats were oraly treated with CMPD extract (50, 25 and 12.5mg/kg body weight)
or silymarin (25 mg/kg body weight) before and after administration of CCl, (2mL/kg body weight, 20% CCl, in olive
oil). Treatment with CMPD extract or silymarin could decrease the GPT (glutamic-pyruvic transaminase) and GOT
(glutamic-oxaloacetic transaminase) levels in serum when compared with CCl-trested group. Therefore, the results of this
study show that CMPD extract can be proposed to protect the liver against CCl,-induced hepatic damage in rats.
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< AFste] 73S S A8 E RdS &8t Iok3-
6). 53] CCl,i= mixed function oxidassMFO) &4 €434 <
8l trichloromethyl free radicd( - CCl)E A= th(7). A=
free radicd> Q1 AAuS FAst AH FisE odA
(@), Aol Tl dolt X252 macromoleculeset 2 gHate]
(9), 7+e] FA}, faity infiltration, microsoma enzyme B33t 5
o] 7F=A4S Yehl 1, endoplasmic reiculume] Ca&* pumps <
Asle] MEW C&* homeostasisE Alafate] AlEo =58 %

shs Zo® d#A Sth(10-13). A olze fEl7lel sty
YA Z22 superoxide dismutase, glutathione Stranderase, cata

e
lase 5 2= W9l AAEZ (143 21Fo] B2 vitamin A, C,
E, flavonoiddl A4S X33+ polyphenoli 59 Azdd &4

o

ZAHE

52 P83t

=5 g 4 ol gith(15).

YEElel L F5otxe T2 UM S (Lepidopterg)e] 5 EE
HE718 71523l F39] Z85JAFE FAse 257148
7 (Entomopathogenic fungi)e] dEo= Q1FAul7t &EstA o]
FoiRA 3L Utk 7)ol E AUAU] BEstEo| @e] Hlg2
ST e AS} mUlR Fo] thE Fol vlE| FREA T
=] 912 (16,17), 22} tAMHES] cordycepin B2 AIASHE
AR ste] A7 AFORY AAEI}F TolA| AL Utt. A
7 BaeXe FaFdA g7telaE 2 WM E g2
Zdelag, e 2 AAslEE(19), Z2EHE oA, FE3)E
S A8(19,20), Aol HE 2-8(219), WAK WE 3

W2 ol



95 Tt 71edel LA e
29 BTG} o] 0|52 ol8T F %W%‘LTO# %4
ARAA EAo] UehfA 98 Aog HuHw AR, EP
AFAAY B gate] ZEX|ZEo](FHlo]; Protagtia drevjtarsis)=
Tk AEds Uehlie 2o deA St w2 RE
g AR EES Aol e =2 IS vEld Ao
2 IREgon, £3de CCl, ¥ EhEE fE e R
FH Hogaap) Jde Fe= El A=A

B AFdE AFAAY SRl RFAFYel(FHel)E 71
Fate] QYR el FHohE AFFEES Uo
2 CClZ 53 34dd 52 M| esass &
Ql5kz, WalFel SAES Fal AN AdARE st

AR

o] f2 UlElR]: F55E E5FEE(CMPD extract)
2 ZAATHPELE AMFEA FY71EAE (Seogwipo, Koreg)ollA]
el & w9 fH HEERE 552 A5 10090
500 mLY] 3 SHTE i, 70°C %Eoﬂxi 1*1{ ot 7}‘*‘

ZHE HPLCE o]&sle] AEAFRS oordycepiniﬂ @%L% %Zé
stom, & Al ARgg AlREES AxF" 19 T 462mg
o] IYAAL T3 BEES 4CH BASHA ARSI Al
A8 2AE Yo Fad 37 SRS SalAA At

X7 cts|F0] SHAIH

AFTE 2 AR AEFES 57989 D ras ()88
QIE (Orient Bio Inc, SeongNem, Koreg) = E1 Ho}oq ARS-3151
th 55 A4 F Add 747 3k AR A 5
F A b 4 orEy st 2R E Aldsilth 2F
22 polycarbonate cage(E 26cm, 2ol 42cm, =°] 18cm)oll
2o oS, SPF 7Y (%; 19-25°C, F5; 40-60%, 71 FEE; 13-
18cm/sec, $71815%; 1020 3/, 7193k 2-10mmH,0, B
oyde 07:00 H%5-19:00 &%, £5; 150-300 Lux)olAd =kl
o2 Had GAset *‘?é%%ﬁ AFE(SAMTAKO BIO Inc,
0San, Kore) &AM A2A71HA A3t 5 EAES AY
o7 Hol 2Rl FHAssly] flske] #12005-605(10.21)2] “2feF
FTYFA7EAE B v 71l wet AAsk

I TRY SN & A7 e APEZHS F
< A7 ES ISP A EE e HLs
of Z73te] 2000mgkg body weight=FE 3H]2Z 1,000,
500 mg/kg body weighte] 3= AlFT(A2, A3, A4 ¥ 4T
27 (Bd5HT; Aol st @33R SEAES A
STk AlRAEE AT T F 1 ]7P U2 AEHHow AHs)
i, ARl wiAIZE, dHE = i Ha 1814 aF
ato] HT 1447F oS 1%‘3}?}3}.
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SAERE lslel AW 10kl 4S gttt FEe)
AFSTE] @ AL BAZRAL GEATES =4 AP 5
Qg A3t 2 A alsisie).

Adze] 4 AFEA 50, 25, 125mgkg body weight &
Fosle APEFAZ(G4, G5 G6)F Aelut(25mgkg body
weght)S Folshs FANZT(GI), F8A42 33 SHFUS
ofsle ARG 2 7S fielr e ST
(Gnoz TE3Igr)

FA4 78 2 2 ARER §9: G2-GeolME 34 7
£ALS §sl7] 9ste] 12-16417F 223 SD Ratoll olive oil2}
AL B (CC)E 1:42 33§98 2ml/kg body weight
2 2oz R AgEAS SAREEE(CC,) T 6
A A ATE T o} ATh Gl &4aEd Fo 34

%]

flol FFA 3FFTE 6M7 AT AFE TS

1

oZL il

YYASEHE AAE EFTEEE T 4817 § oEHE mf
szt MESIY EdsHS B3 AGsiAeH, sk 4o
2RE gdHS st dHAseEA 7] (RAL Téenica para
Laboratorio, Barcdona, Spain)S 5314 glutamic oxaate transam-
inase(GOT)$} glutamic pyruvate transaminase(GPT), %43 X WH(trig-
lyceride, TG), =Zd|2-H| E(totd cholesteral, TC), ZU = XAt
A (high density lipoprotein, HDL) 2 A= x]Z ¢ d (low
density lipoprotein, LDL)S 2743} tH1,18,22).

zAggolE A SAFLEED Fo] BA F oHE vt
2ol AEsl] 72ALS 41%& F,10% 2220 &5
23, g o] g5t Eufdk t}2-, microtome &2 45
um 0] 24 AEe uslel SElol=g AL o5
&gtol= ZFE Hematoxylin and EosSn(H&E)SH A2 E—GH 7z
Zo] &4 Aes FESIATH3).

SAHEY 24

DA TR SHAE 9 Z)EAdd Bs 2 A1E
oM AFwist B dAAsetA] Aol TA 42 SPS(datistical
package socid science, verson 120, SPSS Inc, Chicago, IL,
USA)E ol&3lditt. Zt Addnitt HaEFat=2 FA] 313
om, 7} 7o FYAL p<0.05 =22 ANOVAS Scheffe test
o] o3| A3ttt
Zo Y ng
CiS|ZdT50] SHAIE

A=A o] {3 EEeRE FFskx
extract)®] LD,(lethd dose of 50%) 7S 53 oHdA A5E 3
wsl7] 9t GIAFRA 54 AFEE AAEATE BE T

%A

of Tt Y e ujd Ha 134 FHF 1497 A
ot 2 A3 SAUERHADS X3S BE AIEED FoaE
(A2, A3, AQOIA AIFEZH] 71918 7o) dAE F4

H:]L?IEH
@ ot o

o i o

HEAEA] gskom, Abd FEE DA FUh £
H =

= o]
ol A Eﬁii“ H]JLOM ‘I‘I”])\é AE Apel7h UERA] sk
™

(Table 1), FHA] AFEES Fog ZE oA oug &<t
2 olAAaAE AAEA Ashti(Table 2). Wt D ras ol &
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Table 1. Clinical signs and body weight change of Sprague-Dawley rats orally treated with water extract of Cordyceps militaris grown

upon Protaetia dreujtarsis (CM PD)

Sex CMPD dose No. Sign Day(s) after administration (Mean + SD.)
(mg/kg) 0 1 3 7 14
0 5 N 197.2+75 221.0+7.0 2319+48 262.7+28 297.1+438
500 5 N 1991+71 216.7+82 230.0+97 259.8+12.0 2949+ 175
Male 1,000 5 N 196.6+ 6.4 2164+82 2248+85 259.6+ 135 299.3+174
2,000 5 N 1954+79 2147+ 86 2238+91 258.7+101 297.9+10.3
0 5 N 1545+ 6.6 166.9+ 6.4 1719+6.2 1844+ 7.0 2025+ 105
500 5 N 156.0+5.1 1654+ 5.0 1734+55 184.6+83 211.3+10.3
Femdle 1,000 5 N 154.7+43 167.8+ 3.3 1702+ 20 1839+ 39 203.7+80
2,000 5 N 1539+49 1619+ 7.3 1659+ 54 181.3+89 197.3+94

No.: Number of Animal, N: Normal, Sign: Clinical sign

Table 2. Incidence of necropsy findingsin Sprague-Dawley ratsorally treated water extract of Cordyceps militaris grown upon Protaetia

dreujtarsis (CM PD)
Al A3 A4
Findings No. (0 mg/kg) (2,000 mg/kg) (1,000 mg/kg) (500 mg/kg)
Male Female Male Female Male Femde Male Femade
NGF 40 5 5 5 5 5 5 5 5
Finding 0 0 0 0 0 0 0 0 0

No.: Number of Anima, NGF: No Gross Findings

g o] fe delelels 5% ol 5FEE(CMPD extract)
o] RIATRA SAANE AR, QSERE B AMEE, Al
FHsh FeH sl wed HiFE 2000 mgkg body
weight o4 ojum gk o] diste UehdA] gdol & Aoxe
LDy, 755 2,000 mgkg body weight oo 2 23kt

B2d Y /e 29N =SWo| Rl 22lER|A &5t
(CMPD) dsx&80| 2125 St

A8y B4 A dwos FA GOT, GPT, LDH
(lactate dehydrogenase), ALP(akdine phosphatase)s 7HehAtel
Het §4AE 27] 71439] biomakeZ AR5, o]¢] TG TC,
HDL 3! LDL®| WstE 3 Ax=2 ARt itk 53]
glutamic-oxaloacetic transaminesg(SGOT) = & A & saum
aspartate aminotransferass(AST) 9k glutamic  pyruvic transaminase
(SGPT)= ¢4 U= serum aanineaminotransferase(ALT)7+ ZHA
I &goly gAY AR ENERgR, 2] FaXR
2 F2FTH1,18,20).

2 Aol e AFEEL] a8l fl ‘%ﬂE‘rﬂ
(CMPD) EFFE&2 A7 23t 2
TC, HDL ¥ LDLS] 248} 1 2=
rael| olive oilz} &3t CCI4E AR
e CCI4 Fo A5 6XA #Jr 23
of 48A7F ol AP FHOoRTE A ]ﬁ% ’"‘7%}
th WA CCl, £32(G) w4tz (Gl BlaLeld GOT
(G2; 31742 UL, G1; 1507 U/L)e} GPT(G2 8203 UL, GI
543 UlL) S3X= 212t TAFCE flaH (p<0.05) 718k
S5 FelslthFg. 1A). BF EA(GR)0l HlE) AFEE T
o](G4, G5, G6)2] TC % LDL 24X 2 W3S Holx| &
ko (Table 3), TG 44| oAM= }\]é 4 T (G4, G5, Gb)
o] EAT(GYH VINT AS T Badte FFS Yerie
b EAMeR el vehiA owu} %3 HDLA o)A =

offl nmjﬁ

o, L
e
mz 0

] ol (G4 G5, GB)o] =44T(G2)0l vl F71E B9
AR Folgk Apol= YA eigitk(Table 3). A+
3 W dive il £33+ CC,E BN Foiste]
7Y RdollME CC, TR 7HHE o 43 9
FsAA T, dukd oz Ao tigh &, o]8E I
S ORI s AARRIE TEo R T
Fo & Alg EZ(CMPD extract) £+ %Wtﬂi
(slymariny S Foigt FEAAMS] 74 RS S4U2(G2)
=} ¥ skt 7%*&0 9 A#el GOT —i%zgow cal, &4
Z2(G2)9] 31742 U/LOl HIste] Y thzw(GI)ellM= 26895
ULZE Tk Yozl i, A8 T (G4, G5, GeelIME zt
7} 14129(p<0.05), 15624(p<0.05), 17826 U/LE Fx 2|&7
olaL BAA fo4e] JE FAE YERIL GPT SN %
CCl, EANZT(G2)2] 8203 U/LY| Blate] YA th2(GI)e
7135 U/LZ tha Yolxl RiH, AIPEZH Tl (G4, G5, GO)llA
£ 77z} 4186(p<0.05), 4893, 6215 ULE 5= o&# oy &
o de WIS EXUTHFg. 1B). webA B Al ARS-gH
wio] f 2EElRE 53R EFFEE(CMPD extract)>
FANZEZ slymain o]de] 7R E 8IS Hole ZAog Al
FEY 7k Y F AAdiAbeE b3 AE] TGS TC
SHolM e BE A=A F9% wsts 32T + AT
T3 dive ail# £33 CC,E U T2 93 LDL ‘;-l
HDLS] wstel] ojr A& FoIi(G4, G5, Gb) ©] 73
AR FE glovt o= Ar FE|HE CmeiHT::iole
3). YRIXE CCl,7F 7+ microsome?] cytochrome P-45001 2]}
o tiatEe] WheAo] &2 - CClI7E AAE L o]Ao] THE
oA Sl Ajtete] ME 715E Ao EMN TGS
cholesterol®] 3Heo] Z71EITI(22) Bt 1ot B Ao
A et SRS AR g douA T 7he] At
Al YL FAHL e AER A4S 2oy g
md2 ALZE ol#dt FA7l tlste] AFEZE(CMPD

o b ojo ©ome

o Hr Ko do X o >
moﬂl
[o
(o]
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Fig. 1. Effect of water extract of Cordyceps militaris grown upon Protaetia dreujtarsis (CMPD) on activities of serum GPT (glutamic-
pyruvic transaminase) and GOT (glutamic-oxaloacetic transaminase) in rats treated with CCl,. The data represent the mean + SD of 10 rats
and show GOT and GPT (A) in Sprague-Dawley rats only treated with CCl,, (B) by oral administration of CMPD extract in rats trested with
CCl,. G2 animals constituted the hepatotoxic group, which received 20 % CCl,, suspended (in olive oil 10 mL/kg/bw) (oral) for 48 h. G3 animals
received Silymarin (50 mg/kg/bw) (oral) suspended in olive oil before and after 6 h in CCl, administration. G4, G5 and G6 animals received
CMPD extract (50, 25 and 12.5 mg/kg/bw) suspended in olive oil before and after 6 h in CCl, administration.* and ** significantly different
from the group treated with CCl,alone, p < 0.05.

extracty>

A Atel A2 (Glisson's capsule)zs LGAM] TH,
3l

A, 2qate] B 5 2qiAke] KM (hepatic triad)-io] 2

s RS a9E Hol ), olg Axe] trex
3} Rkake] aksl(lipid peroxidation)S 2Alsle] Ak 9=

A, pxA e A 2 35S SXNRIZeR 7|9d
=]

o

oA 12Ae AR ThE, HEE AL Fo) DxAL B

1\1 -

A
]
i)'-', ~—~
el
1o
N
T
2
1o
i)
L)
o

o oo e H ook
N
_?1_',

A 3
I e Ame WskE e gk {7 2elERls Esle das
7 Adge] 2k 2o g body weight)s Fog Ad=3
g frEd(ccl) T % g FIUEZ(GI)eIM = Calell el 2
17 5 AAT Dol a2 Seh golrl AEISE Beli flo
Al FAL(G)ell HlEl 3] pasAes
2C, 2D).

Fig. 2A). W $£47(G2)e] 7hAoMEe +
goz gt T2Vt A7
7} Tk RS B S SlvhFig. 2B). 28] o]

ZE(CMPD extract)(50 mg/kg
A FAZ(GAHF dlymaing Fo
go) dopt A

2947} Cal,

% Jr(Fg.

Table 3. Effect of water extract of Cordyceps militaris grown upon Protaetia dreujtarsis (CM PD) on activities of serum triglyceride (TG),

total cholesterol (TC), high density lipoprotein (HDL) and low density lipoprotein (LDL) in rat treated with CCl,

G CMPD dose \ Activity (mg/dL) (Mean+ SD.)
oyl 0.
P (mg/kg) TG TC HDL LDL
Vehicle Gl 0 10 14256 + 31.05 64.6+2.7 202+24 7.0+ 1.0
cal, G2 0 10 167.9+ 785 67.9+153 9.8+52 214+ 64
Silymarin G3 25 10 159.8 + 60.0 65.0+ 134 7.0+28 211+54
G4 50 10 1157+ 355 62.9+10.7 151+21 186+58
CMPD G5 25 10 118.8+47.0 60.8+10.7 136+22 19.8+56
G6 125 10 123.3+265 58.8+11.6 126+ 4.1 211+53

No.: Number of Animal
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Fig. 2. Effect of water extract of Cordyceps militaris grown upon
Protaetia dreujtarsis (CMPD) on CCl,-induced liver damage of
Sprague-Dawley rats. (A) control group, (B) animals treated with
20% CCl, (2 mL/kg/bw), (C) pretrested and trested animals with
silymarin and then treated with 20% CCl, (2 mL/kg/bw), (D)
pretreated and treated animals with CMPD extract and then 20%
CCl, (2 mL/kg/bw). Specimens were stained with hematoxylin and
eosin. Magnification 100x.

o (e]3
S =

=90l & deleels $F3tx @5FEE(CMPD extract)
o] ek ARE FHa] fele ©IF TR FAANES A
AEoen, €Ol ATFFAR frE ey dgsErday
B AEEH(CMPD extract)e] RS g5 Bt} T3
TEo SAAEE, AEEH(CMPD extrac))e] s

doz ARt T 5AHEF(CC)RTE 7o
D raol] AEEZ(CMPD extract)S FoIst & FHo=HE 7+
47 #EE A FE=e GOT, GPT, TG TC, LDL ¥ HDL &
Aeg EHsoH, o9 I WERATH AAS EIEA
7 GOTE &G0l Blsl G4, G5 AP EZFoi ol A
frole Z4as Jeplidled, GPTY 44 143 AgEd &
T(GAoNAM frolst S UERAATHPp<0.05). Eg LDL %
HDL 84 == &4(G2d visl fFolsiAle &A% Ald &4
£l (G4, G5, GE)eIA o= AL IJE7|nE Bt Haxd
2 LANME EFE(GRY AT AAd AEEHEE RS
U, NEER 28% FAZ(GAIN e &49 A7 sk
S-S FolEt) ol AFEe FHol i des B2
% EFFEE(CMPD extrat)e] CCl, ool ojd] a4 F
7v 2240l sl 7hzF o] BEe) AR J5aAY fE
de A sk AUt
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