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Abstract

The objective of this study was to investigate the effects of the feeding Cordyceps militaris extract on the improvement of
the free fatty acid, lipid peroxide, creatinine and enzyme (creatine phosphokinase; CPK, lactate dehydrogenase; LDH,
alkaline phosphatase; ALP, lecithin cholesterol acyltransferase; LCAT) activities in the sera of dietary hypercholesterolemic
rats (SD strain, male) fed the experimental diets for 5 weeks. Concentrations of free fatty acid, lipid peroxide and CPK,
LDH, ALP activities in sera were fairly reduced in the Cordyceps militaris extract administration group (CHE) than in the
hypercholesterolemic diet group (CHD). However, no significance was found in the effect of an creatinine concentration
among the groups. The LCAT activity in serum was increased in the Cordyceps militaris extract administration (CHE) than
in the hypercholesterolemic diet group (CHD). From these results, Cordyceps militaris extracts were effective on the
improvement of the lipid components and metabolic enzyme activities in sera of dietary hypercholesterolemic rats.
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Kwon -5, 2001; Seong &, 1999). Cordyceps militaris
O] AAA| 2} AHEA| FEES A H ARt Etel
2, AS) FeElAEHE, SAAE 59 As) 1171
WA &3} 5o] BiE o] Qlti(Han 5, 1999; Kim
, 2001; Koh®} Choi, 2001; Shim %, 2000). 3}H,
Y 2HEESS 8 5 AE dito] S A

fl

2

7 AR gt 23l o] SltkDietschy 2t
Wilson, 1970; Kim, 2004; Kim¥} Chung, 1992; Kim
3 1993). olof, & A= AEYAHEE S B
A BZ3)2(Cordyceps militaris) A5 Fofsto 2
M A A HAL o) FollA 2= TiAF A40] WSt
of mA]= FaFe vl HESE] flsto] Aels AA

2.1, Ng9| Z=x|

Alglof| ALg-¥ F=31(Cordyceps militaris)~= 73
U A SR APl A ARt &, TS B2
AFste] Wl ok X155 27 Z(EYELA, FDU-2000,
Tokyo, Japan)A|#, Kim (Kim, 2006)2] " of wla}
A Y72 ARSIt 555k 200 g& SetkAA
of| 8l S 700 mLE g2 ths 450 mL7} 2 uf
7HA] 7HEeE & FE5NS o2 8710l 713l oAl &
225500 mLE 7}510] 350 mL7} 2 wj7bA] 7 %]
2] slqleh F=E3t 9] ZhAle] S5 400 mLE 4
31200 mL7} F wj7hA] 7FEE §, o5& ©sto] @

SRERe A

22, HYSEQ Mol =Y ¥ Xz
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= i3t Biolinkof| A -9} ste] APALR = 15-U7T o
H] Akgsto] ARSA 2ol A8-A1X1 $- metabolic
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o AgsEeh Alo] 240 W AE TS Table 13} 2
o], 7]&A]olE AFHAIX 2w}l B/d<HCEDD),
Y AHERE A7 1Y AEHEES A Y

AT - A - olU7] - FAE

ol

BESE s FANHCHER) 02 Bai9)
ok Alo] 2402 AIN-76™ AT A Ak 2AH
off weh Alzstom, A £rE(20417C), 5=
(50+10%) 2} *§2H(07:00~19:00)2 12A|7F 7|2 2
o) Aej 2 GAI5kch A AR 2 E ol 747
HANZ % ofE|2 vhHslel A AR o2 Bag
Fste] 4CollA] oF 1AIZF A= |7 £, 253,000
cycle 1587+ €14] Rejato] BHL Fato] Aol
AHg3tack

QEHCHDR) % w22 ~HS8F AFIT o
g
=z

Table 1. Compositions of the experimental diet and groups

(g/kg diet)

Ingredient Basal diet Cholesterol diet
Casein 200 200
DL-methionine 3 3

Corn starch 150 150
Sucrose 500 490
Cellulose powder 50 50
Mineral mixture” 35 35
Vitamin mixture” 10 10
Choline bitartrate 2 2

Corn oil 50 -

Lard - 50
Cholesterol - 7.5
Sodium cholate - 2.5

Group CED; control experimental diet, CHD; cholesterolemic diet,
CHE; cholesterolemic diet +Cordyceps militaris extract
"AIN-76™ mineral mixture contained (in g/kg mixture) calcium
phosphate, dibasic, 500.0 ; sodium chloride, 74.0 ; potassium
citrate, monohydrate, 220.0 ; potassium sulfate, 52.0 : magnesium
oxide, 24.0 ; maganous carbonate, 3.5 ; ferric citrate, 6.0 ; zinc
carbonate, 1.6 ; cupric carbonate, 0.3 ; potassium iodate, 0.01 ;
sodium selenite, 0.01 ; chromium potassium sulfate, 0.55 ;
sucrose, 118.03.
" AIN-76™ vitamin mixture contained (in g/kg mixture) thiamine
Hcl, 0.6 ; riboflavin, 0.6 ; pyridoxine Hcl, 0.7 ; niacin, 3.0 ;
D-calcium pantothenate, 1.6 ; folic acid, 0.2 ; biotin, 0.02 ;
vitamin By, 1.0 ; vitamin A palmitate, 0.8 ; vitamin E acetate,
10.0 ; vitamin Ds, 0.25 ; menadione sodium bisulfite, 0.15 ;
sucrose, 981.08.
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o3 ZAE GEAA =48 AeKEiken, Tokyo,
Japan) 0.2 AJslsr B4 7|(Hitachi 7150, Japan)& A}
#3101 BAfRlRlon, WA Fo) BN FEE
Hb-Methylene blue¥o] 213 ZAE A|oKF# I+
-LPO, fifi, Japan)& ARESFo] ApEA 2] (JCA-
BM 12, HAE 1~ Japan)©| o]sto] Z4s3ict E5k
creatinine === Jaffe reaction Yol W} ZA|= A
SKEiken, Tokyo, Japan) ©. 2 & Nx}-55 4] 7|(Hitachi
7150, Japan)©il &Jsto] A eFskATh

24, 84 4o £

3] £9] creatine phosphokinase (CPK) 4] &7
2 aA4H|MHo]| OJ3] A% creatine phosphokinase
=718 A|°KEiken, Tokyo, Japan) 0.2 &N}z A
7|(Hitachi 7150, Japan)E& A}E3190™, lactate
dehydrogenase (LDH) 242 &% LDH =78 kit A
SKHLDH, Neo D, Eiken, Tokyo, Japan) &2 ZA35}%1
1, alkaline phosphokinase (ALP) A2 &3 ALP
=748 kit A|°HNEW-K-PHOS, Eiken, Tokyo,
Japan)= AMESHO] @3 | mLY unit2 3FEA|SHICE
lecithin cholesterol acyltransferase (LCAT) &4
AU H(ribosome 7] AW)o o] ZA|E LCAT
S48 NORCGE—LHET, Japan) o= H3°3=7
(CL-770, Japan)of| oJs A 74 s3It

2.5. SAIXz2|

24 Aste] B Aol Au o BRA} BE
HAE AL w7H] X}ol= one-way ANOVA
(ver. 12.0) 4 & ¢=.05 5=F0lA] Duncan's multiple
range testol Sfto] 2} AR 719] OIS sl
=F

3. Zu & uH

n

31 Rl XM 52

=235} 2(Cordyceps militaris) FHTAEZ =&
N nFHAHEES T o] e @
el AAt e Fig 1ofl4fef Ak f2] Abit
T 71EAole iRt A}l tEw(CED)
©] 271.5+6.2 uEq/Lof| H|sto] thE A tolA =4
UERGARE, TZH~EHE3 sodium cholate2 2t
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2005; Pickart, 1983; Prakash 5, 1972). E3t 4-2] ]
Wik s S-S IlA triglyceride T/
lipoprotein &} ZH|E SHAA S/ Ze2HE
o] Z7helo] BFHAHEEF O LA AES
S U= 2o 2 B aEo] 9Jri(YiehRhee, 1996).
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Fig. 1. Free fatty acid concentrations in serum of hyperchol-
esterolemic rats.
"Values are the means of 6 replicatestSD, Means
with different letters are significantly different at a
=.05 as determined by Duncan's multiple range test.

3.2, IMEIX|E S

A 59 A FE= Fig. 29k 2o, tfx
91 CED9] 3.46+0.09 nmol/mL} T} oJE} Al
oA = Vel o), CHD+L2) 5.82+0.11 nmol/mL
of nlal FZstE FEH Fo|(CHEDHE 2l5to]
4.7540.13 nmol/mLE g-o|& o2 7haggle). IA
SHAEE A 5o ST Al 75 ASHAIA
Ay o] By HAdou Fak &4 1 AS Vit E 4
H, TN 5, =3 FolA] @ ARRA FE=7t
Z71= kAl SFoHKim, 2005; Reiter, 1995; Takanami
=, 2000).
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Lipid Peroxide (nmol,/mL)

Group

Fig. 2. Concentrations of lipid peroxide in serum of hyperchol-
esterolemic rats.
"Values are the means of 6 replicates=SD, Means
with different letters are significantly different at a
=.05 as determined by Duncan's multiple range test.

3.3. Creatinine S&

ot AR EE =29 uIAHEE
5 7 Bl Fof st €3 9] creatinine 5=+= Fig.
30]) LFERA 210 2 o) 2 CEDZ, 0.6240.03 mg/dL)
of vlgto] NEZYAHETF Ae B CHD
©] 0.65+0.02 mg/dL, Y AHEE S gl &
52 2252 F9% CHEw©] 0.65+0.02 mg/dL

b hu ofy

A AR Thell {229l Zpoli= HolA] b= Ao
gl itk €A creatinine X+ A% 7]52] %
FEZA A ASA| R of i o] Aol A A=A
L Aol = wdw ], A FRek A, Al AR of
29| A4 8l 75 Aol SollA St A=
H 15 o] Iti(Kim, 2005; Kim 5, 1984).
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Fig. 3. Creatinine concentrations in serum of hyperchol-

CHD
esterolemic rats.
"Values are the means of 6 replicates+SD, Means
with different letters are significantly different at a
=.05 as determined by Duncan's multiple range test.

FZ0l0] B LEE Holo] o5t &
% = creatine phosphokinase (CPK) &40 u]x|&=
kS WSSt A= Fig. 42} o], creatine phospho-
kinase 42 CHD+(38.4+1.0 IU/L)¥} CHE-
(359:13 TUML)o] thzzel 7j=Ajolat 421A17]
CED(32.1+1.2 TU/L)o| H|3ke] =7 Uehgory,
5ol F59 Hol(CHED) = &) ti=ate] o<
ol = v A FSFAAIRE Fo| A o akE Alos
et @3 creatine phosphokinase 242 Af|3L
oF by v, AL A, e o) o
AR o) g Frkske Ao YA Slet
(Do 5, 1991; Kim, 2005; Yi2} Rhee, 1996).

40

CPK Activity (IU/L)
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Fig. 4. Creatine Phosphokinase (CPK) activity in serum of
hypercholesterolemic rats.
"Values are the means of 6 replicates+SD, Means
with different letters are significantly different at a
=.05 as determined by Duncan's multiple range test.

E# 2 lactate dehydrogenase (LDH) 242 Fig.
59} At tjz2+¢l CED+4(807.8+16.2 unit/mL)%]|
vJal] ofel Agltoll A A UEh e, CHD(1029+
21.4 unit/mL)2.tH= CHE(996.5+19.3 unit/mL)©]
Aasigo foldel Aol WS Faksict
LDH 242 A Ze| AHEE S0 AZte = QI
5 24| dofjol] 7191 Aoz AFRETHKim, 2004;
Kim, 1980).
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Fig. 5. Lactate dehydrogenase (LDH) activity in serum of
hypercholesterolemic rats.
"Values are the means of 6 replicates+SD, Means
with different letters are significantly different at a
=.05 as determined by Duncan's multiple range test.

YA 9] alkaline phosphatase (ALP) 24 H
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Z-91 CHD-2] 31.8+1.5 unit/mLo| H]&} =31%
o] 2Zoho Zoldt CHEX(28.642.0 unit/mL)o]A]
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Fig. 6. Alkaline phosphatase (ALP) activity in serum of
hypercholesterolemic rats.
"Values are the means of 6 replicates=SD, Means
with different letters are significantly different at a
=.05 as determined by Duncan's multiple range test.
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E 3] 2= lecithin cholesterol acyltransferase (LCAT)
o] 4. Fig, 73} 7¥o], CEDZ(121.5+2.4 U/L) Xt}
HEd5 23 nd CHD
(106.3£1.9 U/L) ¥ CHEX(112.7+2.2 U/L)o| A
Uepsko}, CHD2o] ¥]8) CHE o] 5312 4]
3387 259 012 <lstel LCAT 240] 2715
L Aoz "}EHT)\]";]' g = LCAT A9 Ita
LDL-Ze|AEHE Y VLDL-ZE|AEHES S7H17]
3, HDL-Zd| 2H1E 555 Aok G214 Q)
THKim, 2005; Lee 5, 1993).
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Fig. 7. Activity of lecithin cholesterol acyltransferase (LCAT)
in serum of hypercholesterolemic rats.
"Values are the means of 6 replicates=SD, Means
with different letters are significantly different at a
=.05 as determined by Duncan's multiple range test.
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