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Abstract
Fatigue is caused by labor or excessive work, and is closely related to many
occupational disasters; therefore, how to reduce the fatigue of workers and
occupational injuries has become an important issue. Fatigue refers to the inability
of the body to show its optimal state, caused by subjective feelings, tissue damage
or energy shortages; the length of the recovery period varies depending on the level
of exercise and supplementation of nutrients.Cordyceps militaris is a genus of
Cordyceps, containing cordycepin, adenosine, mannitol and polysaccharides.
Studies have indicated that Cordyceps militaris has many physiological functions
such as anti-diabetes, blood fat reduction and liver protection. At present, among
the anti-fatigue functional health products approved by the Food and Drug
Administration of the Ministry of Health and Welfare, there are three types of
mushroom products, two of which are Cordyceps sinensis mycelium products of
Cordyceps. Studies have shown that Cordyceps militaris has more functional
components than Cordyceps sinensis. At present, little research has been conducted
on the anti-fatigue efficacy of Cordyceps militaris fruiting bodies. Therefore, the
main purpose of this study is to investigate the effect of the fruiting body of
Cordyceps militaris on exercise-induced fatigue. Eight weeks old male ICR mice
were divided into five groups: control group, low, medium and high dose groups of
Cordyceps militaris, and positive control group. The positive control group was the
Cordyceps sinensis mycelium capsule certified by health food. Eight out of each
group, after four weeks of feeding, exercise performance and anti-fatigue
biochemical indicators analysis, sports performance is divided into forelimb grip
and swimming exhaustion test.The results showed that in the forelimb grip, the
experimental group (126.62 ~ 141.86 KgF) and the positive control group (146.21
KgF) fed the Cordyceps militaris fruiting body significantly improved compared

with the control group (93.85 KgF); The exhaustion time of the experimental group
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(1267.3~1719.4 seconds) and the positive control group (1405.0 seconds) fed the
Cordyceps militaris fruiting body was significantly longer than that of the control
group (388.1 seconds). In addition to anti-fatigue blood biochemical indicators, the
results show that in the blood glucose, the high dose group of Cordyceps militaris
can increase the blood glucose content by 1.40 times; in the case of lactate
dehydrogenase, feeding the Cordyceps militaris fruiting body can reduce the
dehydrogenation of lactate after exercise. The enzyme production, low, medium
and high doses were reduced to 1736.3, 1541.3 and 1383.8 U / L, respectively,
significantly lower than the control group (2516.3 U/ L). In terms of blood
ammonia, feeding the Cordyceps militaris fruiting body can reduce the blood
ammonia concentration (565.9~695.4 umol/L), which is significantly lower than
the control group (866.0 umol/L). In terms of creatine kinase, feeding the
Cordyceps militaris fruiting body reduced creatine kinase activity, and the low,
medium and high doses were reduced to 357.5, 300.0 and 278.8 U/L, respectively,
which was significantly lower than the control group (903.8 U/L).In addition, no
pathological changes were found in the liver, kidney and other organs of mice.
There was no significant difference in the obesity index between the groups, but
the total cholesterol content and low-density lipoprotein decreased when fed the
Cordyceps militaris fruiting body. In summary, the Cordyceps militaris fruiting
body can effectively increase the forelimb grip strength of the mice and increase
the muscular endurance. It can also reduce the consumption of glucose in the body
after exercise, reduce the production of fatigue-generating factors, and thus achieve
the anti-fatigue effect.

Keywords : anti-fatigue, Cordyceps militaris fruiting body, forelimb grip,

swimming exhaustion.
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WA 2 g R E 4 o doBlS 4 o (Geng, e al., 2017) 5 TR S A R A
Flded — #7700 A AeT L
1.3vp 7 5
FEAp 7 Rypivp chin € Rk RUR & 5% > - BFdas pFR
TRy FrmE R ¥ § # thip H(Belluardo et al., 2001) ; ¥ #4574
Wk AT R R F ALK B ¥ AR 0 F B%RE 6 3| (Jung ef al., 2004) ;
Prcmtd R Tk 5] BUIRFEMFAE DI P O RS RINT B L H
- BERF (4010 f) (Yuet al., 2008) = #- ko H @ 38 s 573 & 35 5 % )
wios s plEEL A KT 5 R 4 42 & (Song, Wang, & Teng, 2015) o i #f
¥ EREP T I RIoBRET 2 F s 2 2 M EE . D
oA foip B 4538 30 e E o KRRy Rk ¥ eni®® (Geng, et al., 2017) o
2.3 (v iT®
2% (ROS) & ad ATP & 2 hg i“ F L@ A 5 > G g
Faviedd e A4 5 A{rdgs B+ A2 EE AT w T wie Zipfes
‘FEHATRIRRFF R TN EF TAKR v A -
B AT M Aos A § A e 3539 FieDNA Bp e 7}@ APYNE
PRy g PR T BV RETIFARE VG PR kR R ¥
ge g HIBBAE ki BRBE A d R fod RS H 4 T R e p
d AR FR a4 o M e g VRS § B R SR A e £
feig e & A4 0 3 BAAN R R ¥ (Beckman et al., 1990) ©
AAF tF B itps (SOD) & - X s > 7 1% 2 ot & T & B3~
(dodr e &8 ) ¢ e 2 ipAg § pd A k4§ L $p5 (GSH-Px) ~
Ao fER Rebing pE > Fibp s d A ¥ ok vl R iFfr GSH-Px
g Mok i kB TR R L B P {ersiiEy td
WE CAPFE - fidE CpF > 2 SOD- AR VR A ARG AL E
MIGHT Pl (¢ freniifd o do SOD ~ GSH-Px ~ 2154 #xi8 fa o friff §

13
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Edible and medicinal mushrooms

—

Muscular

function

Anti-
oxidant
effect

Fatigue —_— Antifatigue

T

Balanced

Cardio-
vascular

function

= - From top to bottom, left to right: C. sinensis, G. Wkepral Immuno-
thomc Central Peripheral lucidum, T. fuciformis, L. edodes, A. bisporus, system modulation
T s fatigue fatigue STy S ——
syndrome — N
Hormone
Physiological basis regulation
: N

I

Exhaustion Radical Clogging Hemoglobin
theory theory theory theory

Hepatic
function

Blood
glucose
regulation

B » >~ A T AH D FUR ¥ 2 #54)(Geng et al., 2017)



Gl

Lo~ ETRUR Y P i 2 #4)(Geng et al., 2017)

Anti-fatigue functions of mushrooms

Detailed mechanisms

Muscular function improvement

(1) Inhibits production and accelerate clearance of lactic acid;
(i1) Increases glycogen storage in liver and muscle;

(ii1) Reduces blood urea nitrogen from protein breakdown,;
(iv) Increases lactate dehydrogenase activity;

(v) Promotes the expression of skeletal muscle key metabolic
regulators of AMPK, PGC-1a, and PPAR-5;

(vi) Stimulates the expression of lactate monocarboxylate

transporter and glucose transporter.

Antioxidant function

(1) Scavenges DPPH, hydroxyl radical, superoxide anion radical,
and nitric oxide;

(i1) Inhibits lipid peroxidation;

(111) Stimulates antioxidant enzymes of SOD, GSH-Px, catalase,

and glutathione reductase.

Cardiovascular function improvement

(1) Vasodilation in areas that need blood supply increase.

Immunomodulation enhancement

(1) Activates macrophages to engulf foreign invaders;
(i1) Increases T helper cells to control and regulate other immune
cells;

(111) Increases T helper: T suppressor cells to enhance immune




91

system activity;

(iv) Increases natural kill cells activity to identify and remove
foreign invaders;

(v) Improves cytokines expression to regulate cellular

communication and immune response in infective sites.

Hormone regulation improvement

(1) Balances testosterone level to improve muscle development.

Hepatic function improvement

(1) Increases energy state by increasing ATP to Pi ratio;
(1) Increases liver blood flow;

(ii1) Promotes liver protein and RNA synthesis.

Blood glucose regulation improvement

(1) Increases circulating insulin to reduce glucose back to
normal;

(i1) Increases relevant enzyme activities including glucokinase,
hexokinase, and glucose-6-phosphate dehydrogenase to increase

glucose metabolic rate.




2

& fF o ;“ﬁ“,l‘z Ly VB4 Jok ¥ Yuetal, 2009) o
3w AN

Sk F AR E R R ed B F R SRR 6 R B B R
o~ 2B F R A R ETR M P T

"3

F L LR

%“T
_\)

;%@ﬁ;uigﬁﬁﬁﬁ#ﬁﬁ{ﬁwﬁ*méiﬂ% - (Klabunde,

2011) o HAFF il §4E 0 B R L FHET I EREY AK

BEREY chw B FEBAE Tt Tipdle FEEF L AT L R ERD
» JTers o k SLERGFE R R 3F (7 (Geng et al., 2017) ¢

4.8 H &

MRFREA T R SR [TV SR B e~ TR
e Twme T A wie > ReTL L FE Gh - BAFOL £ 5> FamiEd
o RY k Mehl FAE T X iR R e 2RI S E IV AR F

7w 4 (Geng et al.,2017) »
SEERAE

ok Ad i s U e a4 BT P Al gRFL
W W e S FER A - B EMERE AR &
1 Leydig fmPe A 0 B & Ff € EHROCE BT frR ok T et o Ror
g alAcpl % » ¢ EITRRIoCw F & SLehFt iy R @@(Morgentaler, 2008) o 3¢ 4F
A S5 T B A Prdl & A 2L 0 G e TR R B o ik LR
fe® 0 R F 2 (Gengetal,2017) ¢
6.3% = 32 3

PR BAFERPET 0 f 5 M I § BT
B BAEERY o5 PG

i

ﬁ_ﬂ-/’zﬁ//%gg i f

P b engy £ aqt—s;‘;gg %§~){§]“:§‘7}% CF TR T T

e
X
|
,zn'u

oA n ko v iF L5 miﬁ:‘ff'%%‘#”
Bt b SRR v R R R o F A e E Y AP R g

MR D K R AN PR G L e § R S
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2o B S FIOR ¥ (Gengetal, 2017) - # 7 4p ) O 5 SRR A
o RGBSR F-9 F{r RNA & = > i@ 3% 2 3% iy (Manabe et al., 1996) -
7.5 ¥ &

P LRI EERE FI%gaBiaics KAl BT % g 2
b T A I 5 o GLE 0o T E R AR ORI E R i
RS T g H TR e ) AR S v kB D K
B AEE RIARF S U AR e D B F R 0 R M A R OR
SHOR ST R @ M T o B2 BRER S G B (Gengetal, 2017)

Geng % 4 (2017)7% AFIL 3580 P & 20 5 5 f A 2 8 8] o dodk = of

i
L AEFATT AR FSERGES F 5 A00068 57)

AR SEET A RMEN Y AT X AT B 45¢/ day o 4F
A VEFMHEEIOLFRER 105% PEB%”T B 4 By A H
BOMEECR T iR TR S R AR et A Y B R F R S o
oA P JEILATENL ALY ASHEMAT YR B > T T L ER D
4 BPERF 318 ) o
2. RRAF AT T ANNBERGES T ¥ A00272 5))

P SD A RIFLF ey > » L H 2 P AT T ASME 1 A
RE RGeS N &S HHE ¢ B o A E 0 2 3R FAA BEFTR
FAleigEe A Vioipdlledpt o TR AFROFRER T E 0 WAETUR 2
BUN ek 8¢ > Bt 8% 4 ;.”rfl AR F 2 3 T e
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61

FooZ S IFEEEs A A A 2 H ¥R PR ¥ 7 9x(Geng et al., 2017)

Species

Composition

Mechanism for anti-fatigue

Agaricus bisporus

Gallic acid, flavonoid, ascorbic acid, and phenolic

compounds

/3 -1,3-Glucan

Antioxidant activity

Improves natural killer cell activities.

Antrodia cinnamomea

Ergostane and lanostane skeleton triterpenoids

Significantly improves muscular function.

Cordyceps sinensis

Polypeptide

Mannitol

Cordycepin

CSP-1 with glucose, mannose, and galactose in the ratio of
1:0.6:0.75

EPS-glycopeptide complex with EPS comprising glucose and
mannose in the ratio of 3.2 : 1.0 and glycopeptide having Mw
of 6.0 kDa

Improves cardiovascular function through
vasodilation effect

Free radical scavenging activity

Free radical scavenging activity

Hypoglycemic effect

Inhibits lactic acid production and
increase liver and muscle glycogen

storage,Regulates body hormone.

Ganoderma lucidum

Protein of LZ-8

Improves T lymphocytes response to




0¢

Peptide with amino acids rich in phenylalanine, aspartic acid,

proline, histidine, and isoleucine

cytokines

Antioxidant activity

Triterpenoids Strong antioxidant activity,Regulates
body testosterone level

Adenosine Inhibitory platelet aggregation to enhance
blood circulation

/3 -D-Glucan Stimulates
macrophages,activity.Promotes
antioxidant enzyme activity.

Grifola gargal Adenosine Promotes glucose uptake in skeletal

muscle cells.

Inonotus obliquus

Polyphenol of inonoblins and phelligridins

Significant DPPH radical scavenging and
moderate superoxide anion scavenging

activities.

Lentinus edodes

Mannose, glucose, and galactose

Strong free radical scavenging activity,




IC

Promotes antioxidant enzyme activity.

Tremella fuciformis a -(1—3)-linked D-mannan as backbone chain and small

xylose- and glucuronic acid-containing side chains

Improves muscular function,Promotes
antioxidant enzyme activity and strong
free radical scavenging activity,Promotes

liver protein synthesis.

Tricholoma matsutake Peptide

Improves cardiovascular function by
antihypertensive action,Free radical

scavenging activity.
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3. B A 2B RGES E S A00320 2)

M ICR /) BT S okt > A G134 5548 % 12.3 mL/ kg /mouse #
SIRHE VRS EIA LB RIBEO6RHE 2 - 5T R4
FHRTAFEARE F o APROTH B e A BER Y > B EF i

=
L A E A ,ﬁélgﬁxafﬂ—%gﬁx% s TN L A T

P

_\1'_
:‘%‘}i%,);fi ﬁﬂl]:‘}i 7'}47.‘;;:0

%~ # A% (Cordyceps militaris )
-~ 4Nk
AAEX LAY AL AHTE e BEFHL Fung) s F R F
™ (Ascomycota). ~ + % @I [* (Ascomycotina) ~ 1% 7].% (Ascomycotina) ~
A F B (Pyenomycetes) ~ & & 4 (Clavicipataceae) ~ fi % 4 (Cordyceps)2-
¥ F(Daseral,2010) s * X 5 F Len e Fqp s A0 B p A iR
K G RE23F 2L P RAr AT PAEEZFE 72 2 5 2305+ D

 H &7 (Dongetal,2015) « 2t & * E% B 5> b b5 RApEp 4

~

g B % 4 X A B 2 % R EE F(Cui, 2015) -

AAEF O EFP A AT BIEE B - 57 FE LR FUMA LA
S LFE Bz FIRMETEANetal,2014) Tk AR BT TS
£ £ 3 & 7R3 F]F (Sato ef al,, 2002) ek PR HiEE T o 2 B B 6 4
b IHAFHS 0 RAYMTBE LTS+ M(Yangeral,2014) 0 A A K F
TR A PIAT R Y AR 5 pE % (Ngand Wang ., 2005):
FEripdradr > F et A3 % 0 53 L7 a4 % E (Dong
etal,2012)c P FIF 4 ¥ AT X TR LRk R L AT I F M
24 AR ¥z FN g (Dongetal,?2013) -

EENE TR IR
LRSS A P AT A RF 4 BREM - 5 PENg and Wang,
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2005) » @=L EE CRH B SIS o B L R s
42 ATWEE S A e
1.4 %% (Cordycepin)

AX FEHES 3245 ﬂij'\%f( 3’-deoxyadenosine ) » & 1% 2 #f i 4~ (Ling
etal,2009) > Z ¥ % & 5 24 12 5 5 FE % (Tian et al, 2015) ~ Fuik &
(Zhong et al., 2017) ~ Fuv# & (Yoon et al., 2015) ~ #r4| & -] = 52 F (Cho et al.,
2007) ~ 7§ FF455¢ 4 (Cha ef al., 2013) ~ % & %3 (Guo et al., 2010) » #E]
(Kim et al., 2006) % #i (Ahn et al., 2000) % # 72 »¢ -

2.’1%{-}’ ( Adenosine )

WA ALY PR e R BN FeaE S 0 A e
AXFAN TIPS RS A M) TR AR A H 5
SR A BN s blFuE U (Caiazzo ef al., 2016) ~ #f(Tsuchiya, 2014) ~ &
TP OFRA G &' #REk 1 3 5 (Gomes et al., 2011)~ 7B 4 (Carlezon Jr et al.,
2005) ~ 4 455 ¥ 3 % (Tabrizehi et al., 2001) ~ 3% & PEM, Hi &% (Basheer ef al.,
2004) ~ 55 Ml < B HB(Kitakaze, 2000) > 35 1 R (£(Vinade et al.2003 )
2 gk WA 5 (Basheer et al., 2004) % # 3% o
3.4 &5 (Mannitol)

HEBEB* AT -7 B 25 frRBE- Rt ERfeA R
FEin i RS 7 ek b (Bereczki et al.,2007) ~ FIFK ~ ok % ~ ‘J'ﬁ"“f B
d & (Lietal,2006)felr 2+ ¥ % B(Shawkat ef al., 2012) & # sz o
4. % p& (Polysaccharide)

A SRS B-14-L 48B-1,6-F F AL I R
(B-1,4-branched- B-1,6-galactoglucomannan)(Lee et al., 2009) > # & 5 3# & & &
# it (Ahn et al., 2000) ~ #2% i (Chen et al., 2015) ~ 32" % (Liu et al., 2017) ~
Pk i (Lieral,2010) ~ % s % & 2 57(Wang ef al., 2015)% 2 327544 .
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NH> NH,
N A N A
HO <X ‘ j HO </ | /)N
o N "N N7 SN
@)
OH OH OH
(1) Adenosine (2 ) Cordycepin
O
HO " on
HO OH

(3 ) Mannitol

Bl = A AT 3RS A 2 B (Ling er al., 2009)
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1.30§
Fihda AXFSA SUS-08 % b SpER S Fuf A TRAGR
B i B F ELinetal,2012); ¥ * i AFF P2 ? BEBH > B4 Frdl
Ry kAR R 2 i“ﬁ? B d X e 2z(Reis et al., 2013) o
2. 408 ¢
é/ﬁ%ﬁﬁ BABTEAEFT A B > HARETED A F § A4
(dextran sodium sulfate, DSS) # #2 £ 2% L %7 » L5 v A7 %
3 %] iNos 2 TNF-amRNA # 3 € © s L #rx(Hanetal, 2011)- ¥ § #=
TEREMAATHALEAP Y FB NS VP S K
*% Col0205 ~ i 5|3l dm*e PC-3 & 5k im " Hep G2 2 3 L F]=+ » & #* 4
¥ 24 g £ s (Rao et al., 2010)
3.5 R
FLHTHFr AT RN ET A B 27 BB 8 e 5
FiH 4 (7% (Mollah et al., 2012); ¥ 4 = }}%:}ﬁ M B R S pET 4] Hep G2 4
9w e 2 Hela S B 58 % im%e 2 £ (Yang eral, 2014) ; g~ ¢ v & % % ﬁ%:’:
B g 7 Frd |V ot (SMMC-7721) ~ §4 g o (MCF-7) fe 3§ & o
(BGC-823) # £ » ¥ 3 W% % &= (Chen, etal., 2015) s
4.%% 1 7y
PR AT R RS F T2 §RA R B TG ontE MOLVEFIRE
(TC)~zfH % (TG)> WA kv (LDL-C) % t&i< % A % 30
(VLDL-C) # & » & " 5 732 # »x(Gao et al,2011) = ¥ § A 5 4p M1t &
¥ O(SU-12) 2 55w " i) B e @ fodmue s 8 R 0 ORI B e
LTz pr (ALT) 20 ¥ i Fid o g 2 974 5@ * (Wangetal,
2015) o
5.% o ¥
F 34 AR IZ A& (Streptozotocin » STZ) & # 2 #E s~ B> &8
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LRI RS TR M R BRI Z B B d (Y S (Park et al, 2011) o

A ¢ NS N

TIRE LA AT FARL L BRI T A R s 2l

#2_ =% (Dong et al., 2014) »

6.8 & LB i
pf#?jﬂiﬁ‘ﬁfﬁém’?éﬁﬁfﬁﬁ"ﬁ FRMKES TR ] ML R

‘2 34p % 1247 £ 4 (major histocompatibility complex, MHC)2. # & » i 7 #

FebimiEe -9 (Ovalbumin)ihd v 7% 14 (Shin e al, 2010) « ¥ 3 7 3 # R4

% ¥ #r4]7 & 3-v (Concanavalin A, ConA)3# 2 "% m?s 3 78 2 THI ~ TH2

AN

e
e f Fe,;r% 2 2 (Xionget al.,2013) o pe ¢k > < jpkdgp -] RAk st iy

Iﬁ"[ﬂ-/ﬁﬂpﬁ‘;ﬁ;ngjﬁ#ﬁ& iﬂ%“#w mﬁglpr’}\ry mgl

\“"\ﬂ

1"’

_“

% 1IgG # st (Liuetal,2016)

7R 5
éﬁﬁﬂ%ﬁiﬁﬂﬁéiﬁﬂﬁﬁﬁ’%”@ﬁﬂikQgh”%a

BHIHEH T F & 3 F o (interferon-a )£ 34

AL 4 0 A A

it 7 5 (Nan et al., 2001)e ¥ # 3

Wit (ribavirin)E & B8k & 15 TdRH] C
20 2 5 (Uedaeral, 2014) o gt #h o o 5~ a0 g BN
sy R il R T e

RALEPIFF G AT G gt BT 7 frdiFd s
(Wang et al., 2018) -

8.:}‘1*3,'-]"7’2"»

FIERAATEF A S T a0 E A E - H e FE T R

FAB(2 % 4 52008)

&W

A TRAERS BT RNEFERRY DAY
TR vRERA AT e e T WBEPSOHET S FEMETREE
A F AT Frdls s Hack § FIF Bk R A 4o d B 5k (5 % 4 >2008) -
Beth o A B TS AR & S RE A3k (AgNPs) FRHE k2 B

P ArTRk R & F L4 e EE 1 (Wang et al., 2016) -

9. % & T §

FrhA AT AN BERF TR & LT ETG 5
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B B2 SEF oA S VRS L AT HW‘ "% (ACTH)
fed FAE (Cor) 7 8 5 RIEA 5 AT o fif > 0 THF G 2 3f 17
FOSE A 0 2009) o F @ gpkdn sk A (STZ) $ 2 AR < B
BEMATRES R BEBR G T o KB Y REAmE =
BHM Rz E BT ERREF RO E Tl NIRRT G
(Dong et al., 2014) -
AR S EX L Lk

Friph e BIKE 57 i 4] B WPFAERE 5 8 F 5%
2 PER o X F ATP KT H Fo§ ibpsiEfd o M0 SUf s PRI PF B
ZFER EE 2 EN L B EE S 5-AMP & kv ki AMPK v AKT >
72 iE PIFUR A 2 # c(Song etal,2015) o ¥ F A B I 0 A G AL A T PR
BA S T U E AT GBI 0 X f aetE M i R 0 B

#BTHMPABEROZE > BT LG FURS 2 # 2xc(Zhonget al, 2017) -
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Dried powder of Cordyvceps militaris (CM)

Chemical analysis

Proximate composition

Moisture

Carbohydrate

Crude ash
Crude fat

Functional components

B Cordycepin

B Adenosine

B Total polyphenols

Crude protein

In vivo test
Control (CON) Experiment
group group
| | | Oral administration for 4 '|Weeks
CON Hirsutella 0.5x CM 1x CM 5x CM (HCM)
group sinensis(HS) (LCM) gruop || (MCM) group group

Serum biochemical
analysis

‘;; ‘;; ‘;; ‘;; ‘;; ‘_i

Glucose
Lactate acid

Lactate dehydrogenase

Ammonia
Creatine kinase

Blood urea nitrogen

Forced Swimming Test

Forelimb grip strength

Uric acid

Sacrificed
[
[ [ |
Serum biochemical Histological Glycogen
analysis analysis level
v AST v" Total cholesterol ®  Gastrocnemius ¥ Gastrocnemius
v ALT v" HDL ® Liver ¥ Liver
V' Creatinine , 1pp ® Kidney
v




Fr g Hpsa

PRk AR > A 23CE E 10 X S AL g BENY
45 % > B3 5004 Tz 8 * B @ f A (RT-04) #
H Frepe 702 60 mesh & i TIE O ATE A AR SR ME R O

RS R kR o

kA § R 2415 (AOAC,1990,#925.4)
HHREH R 200 (W) er e EE2ZHFRIR (W) 1% F B
RS TSl

frofIEE (W2) d fREsdp4 2
(LI - R SO

gzl iE o 3 105 C 48 &
ﬁﬁ%u@ﬁ%i Baghok A s B E AN

BB A kA s (%)={WIl-(W2 - W))/WIL}x100

3.4 5 €A% (AOAC,1990,#935.53 )

BUsig 2 ik dr ot d AR

(550~600°C ) I #

HARES A 20 (W) re BE2 #ah (W) 3 105C 48 F
f#2er 4 ity (DF-303) ¥ &7 A& it
Sk k Nd ¢ (S BAREE 2000 0 Ll BB E

2L 5

-
=)
A A\ .
ZEE 4T

A RRIAE (W2) FHEb R A

BEbias s ® (%)=[(W2-Wi)/W]x 100

447§ £ A (AOAC,1990, #920.39 )
HARESS A2 0 B AFRAY o muif FXFF RS > o »
O5~98C4ap ok 3 R fLE (W) FIARMEIL» 2B WP 5% 3/ B
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THE (WL) o #FlFipiiiest g W gpS P E (SoxtecTM 2043 ) 2 5
Pop o FIREALE N AL e AR R AR AR EE T 0 LR
T S5CER KRBT B 16~18 | BF o ZB-2 (5B Nl F iR o #flépe

BT 5 B8 ¢ wojoo & TR EFTR R 158 K5 (Model B206 ) 4
feB o B 2T o Botl BH AT 95-08°C U P D 0 B IR L | AL

o FEEE (W2)e BaB ks iy aiiT:
BEb kT i (%)=[(W2- W) /W]x100

5435 5 €44 (AOAC,1990, #955.04)

HAE SRR T A B 8¢ o 4o 25 mb AipL 2 Lt A FR ALY
FoR it g e g A2 AR (KjelteeTM 2100 ) 442 420°C » # 4 &
REAFEIEGE B R RPN g 4 KE (Gerhardt
Vapodest 20 ) - 7% 15mL 2 35%d F f“4nipiv kB304 0 7 R4 10

ks KT FORE iﬁ o+ 4 (‘bromocresol green 2 methyl red )2. 4%#2 &% %
J

)
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Bk ife ke 2B (%)=[4.38"x0.0014% x (V2- V1) x M/W ] x 100
M : Molarity of HCI
*IERp2_ 7 § tx¥c (Crisan & Sands, 1978)
#4p % > ImL 2 0.IN #aaz2 % £ (g)

6Bk &P T ETE
B ROk 6 2 £33 F 258070

BUK B (%)=100-( kA + KA+ gen o+ R Rs )
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S AT I RHBR LSS S
LAX# (F1% - 1994)

Bededs A SgfFf=» 250 mL 48255 > 4c » 100 mL RO -k » ¥ 42§ i
# % (Bransonic 5510) %% 2 %P 90 min > £ ** 10000 rpm & i# F 3.
10 mine #7{8 + 7 2t 50°C T FRIEHFL - LR 2 kTR D Sml o
P 045umz i i HPLC2 7 A o T2 P AR Z A Y %
R~ HPLC Y o d #1806 g N BSU BN B HEY A5 57 8
B oAl % AR K AT oA 47 9% L R skt R AP & 19 % ¢ 32 SHIMADZU LC-20AT
% jf »SHIMADZU SPD-24A UV-VIS DETECTOR. # & % / ¥ ¢k kg @] % >
i B ¥edy e 2. SHIMADZU C-R6A Chromatopac °

B Ty AR R AT IE 2 4o T L

(1)~ 3¢ 4= - Prodigy 5 u ODS3 100A(250 * 4.6mm, 5 micron,

Phenomenex)

(2)i16+8 1 20uL o

3)# B A £ 260nm -

(458 4p & o = k=595

(5)7wi# 1 1 mL/min o
Z.Hﬁ'L-‘EI"

B AT R AT F R R R &t - HPLC Y

£

M FEUGEE R R L 5 R -

P AL g 4o » S0mL80% ¢ fFo* 2T B 5B~ 45min o
RIE2ZHE L gAH F Eig > ik 25mL80% 2 A 5 ik o Hr i
e 3 RERFLY B 40°C TR BkAEL - LR o Jk&FIE L Jaik o 10mL
FEFLY L MBI R B 10mL > RS 045 um 2 JhE R 0 B 18
" HPLC i {7 445 - ¥ #-7 bk R 2 4 & PEAR 1R &2 » HPLC ¢ » d #7(F
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BRI R A A B SR -
BT RAD R AT RA T E L B A R AP R 17 R ¢ 4% HITACHI
Chromaster5110 & j# > HITACHI Chromaster 5450 37 &+ 5 & | % - I 2 #ic

Y5 2 2. Chromaster Sysl o & 2 4p & 47 1% 2 4o
(1)~ 3¢+ : Luna5 p NH2100A (250 * 4.6mm, 5 micron,
Phenomenex) o
(2)ir %€ 20pL -
Q) dedp -z Lk =80:20-
(4);+i# 0.8 mL/min o
4.5 § £ 2 ) %(Taga et al., 1984)
SR 10g s B~ 250 mL 4355g¢ > % » 200mL E 4ok 0 2 100
CTFHe k#8582 | pF o & 12 Whatman No.1 Jg A3 § iEg > #7118
Joih AR R B e B H Rk 2R REEALY 0 T S0CT BRIk
3 - RE AL EE KRR D 250mL o B 100 gL F I 0 A 6k
~5mL 54 03% MAEA R eEL i 9 iE D k=60:40 (v/v) Bk fEx
- kR R £ 100 uL 4 ~ 2.0 mL»2% &% fi& 4 ( sodium carbonate )

(e

M L83 3%y 2 A4isE 40~ 50% Folin-Ciocalteau's reagent 100 ¢ L »
R EIBF AT R TOE YR 30 A4 0 B F A kKR 750 nm T R

"3

T H ki e d 2 85 (gallicacid) SMEB Y M-8 S amige &
R

Fow 5 T2 ICRZ22ME | B> x40 & > 88 € 32 50> fibp B87
A FFRBRGF A o - SR % E 445 (Laboratory Rodent Diet
5001) fE% 1 8F# AR ERILHIIT25£2C ~ AP HE R 60+ 10%2

2 pEkE TR FHE RBEL MR FRe TP s B 28 T
Fpdieaz ok it o
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Wiy o B2 AeTI3% 8 S § LA (Taiwan food and drug
administration, TFDA) 2> 2 * B ¥+ F 45 p 6% LE 600mg ; 2 F %M+ A
T3 bAZAGHE LA A (602 7)o k] RE AR #1233
(Ranter, 2005)> 12 ¢t 5 F 2. — BAASHE o[ KA 5 4% (control, CON) -
TEMEFEAL B Y AT T HSUBEP B A (Hirsutella sinensis,
HS)> #* A%+ F 48 e w| o w5 <& £ 2 (low Cordyceps militaris fruiting body
powder, LCM) » 4k & 1.968mg/ 32g mice/ day #* & % F F #iz %k H *x(1X)~ 7
A& % (medium Cordyceps militaris fruiting body powder, MCM ) » 4k &
3.936mg/ 32g mice/ day #* B ¥ + F HicE H % (2X)% B A £ 2 (high
Cordyceps militaris fruiting body powder, HCM) > & & 19.68mg/ 32g mice/ day
AATFFHITELAOX) FENERFARES! AT S RHP X
= ~BFR KRR

% 3P 4 3E5% (Forelimb grip strength)
BFERAAALE TR AT FREEH S EE LG A 2
B 00 % M B 15 30 A 4BIE 7 2 S 2B o 4oF] A (A) A RIRER ¢ B
P B4 PIIRER 5 AT A B2 BRI B ;g.u LN EX R S o
25(Bl - (B))(Huang et al., 2012; Wu; et al., 2013; Yeh et al., 2014) °
2754 4 Bt

rEB% R TR AR R B AT EaEE(FEE S5 % 0920401629
BENA) |z oaRik oo RS - B G530 A48 MBS BIEAE R
(PKiB 2911°C) > F kv B o #frg Bt £ G 12 P55 RIS P o 0
G530 ~4m kPR BB E (TR & 5% S B § ) RP ik
PRSI B R AT SR o B4 (A) ~ (B)#ToT 0 oK daenA) 50
% 40cm>T T 1Seme @ KF S 30em T MR T RIEF R R G A2 R
UGl B AR Y Rk e b omig R gEA o
3.A S & R d g R

PR AAAT FFHE AFERL R LR E R

=
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SR REREPE R E A F R G L B} el 2
P ARBEH AT TRBESF PR Y H ATy v L HRiplL e B2
FRAFAM e R Sl B0 BERARKRT - X H 812 By =
G130 44T IS A ERFFAPR X IO HER D MR B
iRt A LA AT ST A AL AT F ot @R R F 4 ity
gk o

ERE 1 s R R &

e RiEpw g #a 12 @ 1 E AR (Isoflurane ) H#-H s {5 3k
o ImL & FHEEPRLZ I E L 15mL icd g g v » 3 37°C
ExaFLH2 P Go ke SEFHEC (3000xg 020 ~ 480 4
Cy>rt e 715 1LSmLicE e pd X ESN80CAA T ke
A7 R P % Ips & s (aspartate aminotransferase, AST)~ %7k 7 Picfis & Picfiv
(alanine aminotransferase, ALT) ~ #*f#fi% (creatinine)* k% (uric acid) ¥ *+%
7 i dg e iR d B i8 0 BoT o] BL K (heart) s §% (kidney) ~ FER (liver)
%% (spleen) ~ &£ 1 (testis)% & & (epididymis) » # % '~ ( Gastrocnemius )
ﬁﬁ@ﬁ&ﬂﬁé’#%W%%ﬁ~%%ma%%ﬁ*

10%4& 5 +k/% /& (formalin solution) F % _3 X {$:&F 2 ¥ » £ 5d 7 M & 129
fEav sz & gRA R B ik 73 4 (hematoxylin & eosin stain) » T

Wm0 HRRE BT AR 5 -80C -
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BoAATFRUL - EE BRI LA

- AR IR - 8RS
1ok A

L ETEIEATR A SR 0% A Wi kA SR G S 5~8%
(Kumar et al, 2013) o &2 % #7178 * ot F X F 42 k2 7 £ 5 10.27% (%
B BEENKA G B2 AR T A S AR B HRELEA S RA 2

FfE % (% 2 2000)
2Rk &4

RO B ESFRA R AR 2 = 0 5§ 40~70% (4 "0 2004) c A7 B
FREATAAT IR P 2R 6447%(F 2 ) -

3% A

SRS T
Ao - BAERAPZESS 4&@i$u@h?éi’j§
Bl B2 % #igfit % (KM E % 51997)cd v ¥ e 2 A T3 3 Mok A

k5 8.82% o
4.5k 7 %

ferg B AR IR KR T AN e A £ B G B ML E s
o ¢ 450 Fy (triglycerides) ~ &4 %q B ~ #¢ 58 5 (sphingolipid) ~ ¥ ~ Ff#

Bk

5F s = hL3F (triterpenoid) % Faiz fir 4 2 & (James, 1995) o — 4k

#Y
S
"‘“31
Tn‘:‘
¥a
put

Bz 8595 854 2 1.1~8.3% (Crisan & Sands, 1978) % = 5 % B 4* B &
TR Mg R 347% -
5.4z ¥

S R 3B 2RI A 2ok (Kjeldahl method) » R H 7§ £
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£ 5 d § %#ic (Nitrogen factor)# & de v 2 8 5 R Glgwme ks 2 8
7 B2 N-acetyl-glucosamine F & # » p* 239 fa § g AR~ ¢ o igap
* - AL 7§ TRk (6.25)f M 438 & {74 F-v 2.3+ & (Chrisan & Sands,
1978)°Yang & 4 (2001)3p 11> — 4 & * i5s

4~\-

T2 Fov 5 R A 15.4~26.7%:
AT EEFR AT IR M Y 2R 5 1295% (R )

S AT IR PBR LS
LAX &

A ¥ % 2 4 U % (Tian, etal, 2015) ~ Fuk ¥ (Zhong, et al., 2017) ~ s
. (Yoon et al., 2015) » Fri| s -] $5 52 F (Cho et al., 2007) ~ ez L iFpf (2377 &
(Cha et al., 2013) ~ *% & "5 (Guo etal., 2010) ; & % 7 k&1 > AFT 7 97ie *
ZAAEFIMATZZE G 1238 mg/g -
2.’1%%}':

W A AT RA L kR R T L £ R A

i
|
~=
&
ggj
pa

(Caiazzo et al.,; 2016) ~ +lg(Tsuchiya et al., 2014) ~ 3 475 ¢ FHEE TR
# (5 (Tabrizchi & Bedi, 2001) e d 27 &% #Mm A 2 ¥+ 7

0.89 mg/g -

3.4 B b

HAPERE - 5AM 0 B IR B L4 AL ER(Yang &
Tsim, 2006) - F % B A A% - F WO Epp 2 £ 5 003 mg/g -

4.8.p:

RpAd - BRAEBAEAZ SRR e > 55 %% (Lambert et al,
2005) ~ #1¥% %€ (Markus & Morris, 2008) ~ 3 ¢ (Biesalski et al, 2007) ~ %
# 7oA 55 (Rossietal, 2008) % ¢ 17 i F 5 % (Halpern etal, 1998) « 47 3
R ZAATFEMZ AR S 84.83 mg/g(# 1) -

FAAXIINHRE Y ML Y
A2 EALEAE (CON) T irdle i EAZ P K2 AT
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o AAT IR - AL

Table 4. Proximate composition of Cordyceps militaris fruiting body.

Composition Content(%)

Water contents 10.27 £ 0.01
Dry matter 89.73 * 0.46
Carbohydrate 64.47 + 0.10
Crude ash 8.82 + 0.05
Crude fat 348 £ 0.19
Crude protein 12.96 £ 0.12

Moisture and dry matter were presented on air-dried weight basis, other were

presented on dry weight basis.Values are expressed as mean = SD (n=3)
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LT CAAFIRMLIATA R ABME AP
Table 5. Content of cordycepin, adenosine , mannitol , total phenol in Cordyceps

militaris fruiting body.

Functional component Content(mg/g)
Cordycepin 12.38 + 0.07
Adenosine 0.89 + 0.01
Mannitol 0.03 + 0.01
Total phenol 84.83 + 6.21

Values are expressed as mean = SD (n=3)
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B AR od 20 BEF o frdlEdmsid 4 T4 90385KeF ; Atk
ABTFFHE RN > KHE eV AT 126.62KeF 0 gz 1.34
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Fig 10. Effects of Cordyceps militaris fruiting body on growth in ICR mice.

Values are expressed as mean + SD (n=8)
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Table 6. Effects of Cordyceps militaris fruiting body on growth ~ water intake and food intake in ICR mice.

9%

Initial body Water intake Food intake Final body weight
weight

Group (2) (ml/mice/day) (g/mice/day) (2)
CON 32.86 + 1.41¢ 5.40 + 0.34? 4.83 +0.22° 40.08 + 2.32°
LCM 32.17 + 1.34¢ 4.95 + 0.33% 3.17 £ 0.17¢ 35.97 £+ 3.32¢
MCM 32.14 + 1.01¢ 4.38 £ 0.11¢ 3.26 £ 0.25¢ 35.43 £ 3.14¢
HCM 31.97 £ 1.19¢ 5.26 +0.287 3.31 £ 0.06¢ 33.52 £+ 2.30¢

HS 32.48 + 1.06¢ 5.42 + 0.41° 3.56 £ 0.27¢ 38.62 + 1.52°

Values are expressed as mean + SD (n=8). Means with different superscript letters within a column are significantly different (p <

0.05).
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Fig 11. Effects of Cordyceps militaris fruiting body on Forelimb

ICR mice.Values are expressed as mean + SD (n=8)
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Table 7. Effects of Cordyceps militaris fruiting body on Forelimb grip strength in ICR mice.

Bk CON LCM MCM HCM HS
# 1t 4 (KgF) 93.85+ 6.79%  126.62+12.46"  136.14 +8.09*°  141.86 +4.82°  146.21 + 14.62¢
PR eE 1 1.34 1.45 1.51 & 1.56 i

Values are the mean +£ SEM for n = 8 mice in each group. Values in the same line with different superscripts

letters (a, b, ¢) differ significantly, p < 0.05 by one-way ANOVA.



ol PR T A RGBT R AT R4} RE P o 0

%

EP VA 2 FH P FRAATH L R AT H 4 ICR /] B s
4 5 11 50 mg/kg /day v 200 mg/kg/day & | £ Ak & -] & o FIH s 4 4p
piydliey 3 %% R % (Huangeral,2012) o ¥ 7 5 #7 3 45 I14& S 127 0.

g/kg/day(l & & £)7 $% = ICR /| &z s s 4 5 133KgF» @ 3 & & ew)

v if 135KgF: ¥ & & 6 & & & # 54 P ¥ iE 144KgF (Hsiao et al., 2018) o

-

2
AETRGA AT T RUB A foa ME e Hpd TRAD
136.14~141.86 KgF » £2 b i# % % 4p &g 02 -
SRS MAT I FHEEAS BETF LR
TR AT I I R B A B S s 6
Tl BpgA A B S BB HAPER o d Bl BET v Dyl MR Y

s
FRod 2 AEEV I il a g d Bipky o PRARE G

v

9y ¥ HMBETUET 12673 ) > Sdrdlmz 331 B4
44 25 MdmdlE argiAd AR

Z
388.1 fy5 @ Ak S A & < M eim B MR E A R £ 3 1531.6 )
3

PEAPERTMEEL G 14050 %) 0 S4pdle2 36 R od it EE T oo kA
X FF ML AT UL P RMFAS BT o
P ias A AT BB AS T ki K| B BB A
& a 5~10~20 g/kg/day sht &0 ' RS ) BUE B 4 0 ST FE BRI H 4 o
¥ i £ A R (Zhong et al., 2017 ¥ 775 ARy F AR S * B R X RS
oo T F o A BRI B i a K] B SRR Sy Y
FWHRY 2 B GRS BT T FSHARE R TR 4opgik 4 B
7 e B AR FOLE B RN ] 0 TR F s Ao PR 4 SRR
Bt st AT X ASMREF 2 u > Bl i w £ RprE

(Kumar, et al., 2011) °
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Fig 12. Effects of Cordyceps militaris fruiting body on swimming exhaustion
time in ICR mice.Values are expressed as mean + SD (n=8). Means with different

superscript letters within a row are significantly different (p < 0.05)

49



TR ICR | S5 4 sk 2 B

0¢

2o~ AREHA[T
Table 8. Effects of Cordyceps militaris fruiting body on swimming exhaustion time in ICR mice.
28 CON LCM MCM HCM HS
Pk 4 BEETE (s) 388.1 +271.9%  1531.6+513.8”  1267.3+598.1>  1719.4+893.6®  1405.0 + 517.8°
33 % 44 % 3.6 &

1 & 39

PR BE

Values are expressed as mean = SD (n=8). Means with different superscript letters within a row are significantly different (p <

0.05).



Fitte e AX T MR T AL LARF 200t Mgtk B H
BEEM(S )M A B R P RGFER  FREHFL A PTERY 2 gtk
EBE AR PR NRRERE L g RIEEE R F S
R e
1.2 ¥ (Glucose)

B E LA R R R R 6 T N R R e
PP S EEEF N BREARY FEAR > PR A A EES
Berud| * p BB bad A Mg Ea BEY A S AR YR
% (Huang etal., 2014) ¢ ¢ B+ = Voo 2 2 A 87 15 248 E B 5AEH P

Nhud

Bois o w BETIER UL dl e h B (1188mg/dl) M AR S H 6 & & ;
XEAAT TR RS AE 2725 mg/dL)fr'v‘ A £ #2(67.5mg/dL) » &
g BT MAE 2(33.8 mg/dL) 0 e ] e (53.8 mg/dL) ¥ & i3t A B (&

1) T A AR ST ARHE ol 7 B8Ol o E gL

P o VHEEFHR ASHAIZAT I TR r3HMEV R CED L L BD

TK{}: °
TERESHI ASHER L) Rufgs + A i &9 7
e & £ el fie TR MAE R S BRI R Bl e gprt T oA

3% 1.46 & o pE 7 ¥ (Hsiao etal, 2018) A= 7 # A X F 9 86 % 3 % #
eV R 140 B Ez € 0 B R e
fvf& (Lactate acid)
A BERERY TR ESRE KRR Yy R FlA
Iyl 7 :
oY

BopE s & B BicF o PEAEANS B L R F A aHEr
CESE SRS P ERRY TS FapCERY R
AR TR EER S 2k ¥ (Huangeral,2014) o d B+ 2z %% 7

\TN 1Ea

pl

’ 2

3

‘,%.\

W

a1

Ak

AEBPEAERPIRRGE) Ble PR E A EES 5 19.9 mmol/L ;

>.

3
8

SAAT M K e MRl PR EEER AN
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Fig 13. Effects of Cordyceps militaris fruiting body on serum glucose levels after
an acute exercise challenge in ICR mice. Values are expressed as mean + SD

(n=8). Means with different superscript letters within a row are significantly

different (p < 0.05)
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Fig 14. Effects of Cordyceps militaris fruiting body on serum lactate acid levels
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(n=8). Means with different superscript letters within a row are significantly

after an acute exercise challenge in ICR mice.Values are expressed as mean = SD
different (p < 0.05)
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2 4 ~&EarHTFF
Table 9. Effects of Co

ICR | B &%

14

rdyceps militaris fruiting body on serum after an acute exercise challenge in ICR mice.

Fhofo2 LR 2 dgik

Glucose Lactate acid Lactate Ammonia Creatine kinase Blood urea
dehydrogenase nitrogen

Group (mg/dL) (mmol/L) (U/L) (umol/L) (U/L) (mg/dL)
CON 53.8 + 28.84P 19.9 + 5.6? 2516.3 + 903.1° 866.0 + 213.1? 903.8 + 663.0° 22.9 + 6.2¢
LCM 33.8+11.9¢ 17.5 + 4.290 1736.3 + 289.6% 695.4 + 94.1¢ 357.5 + 162.5¢ 26.5 + 2.74
MCM 67.5 + 24.3P 17.4 + 2.990 1541.3 + 332.8% 638.1 + 62.0¢ 300.0 + 74.3¢ 23.3 + 2.6%
HCM 72.5 + 14.9? 16.1 + 2.4%b 1383.8 + 688.1¢ 565.9 + 89.1¢ 278.8 + 143.8¢ 27.3 +5.2¢
HS 108.8 + 23.6¢ 14.6 + 2.5¢ 1125.0 + 266.7¢ 578.3 + 69.6¢ 268.8 + 131.7¢ 26.1 + 3.0¢




G BLE TR MAE D (SR ¥ A 4 (Zhong et al., 2017) o
3.5 p % & p¥ (Lactate dehydrogenase )
FUR G PR AR A TR R R 0 R F TRE T RS R S B
5 g ep lmre )L g7 E
fom o2 P P RIRL Il eI LR R R Ry RAXE

Foom NP SV EEAR S > 2 F g R o AR dmre LR AR R B 5 Flt o B 'R

B A4 A B BoR 7 (E L e df e

MHEM W R ERE RS & R R vep w2 (Kumar ef al., 2018) -
DR T BRI A 15 A SRR o Bl e 2 SRR § e s
HAE 5 25163 U/L: ¥ itk bt AE+ FHenen] - K ¢ fod A E 0o
WF R D 17363 - 15413 40 1383 .8 U/L » 24| a5 P Ag bz 2 B 5 gt o
EE4len T E 3 11250 UL 4 ) e d J i ad v 2455 2407 5
&

SAERRA L OMPN SRR e ok R R
AR SN ER A T Bk ALY ASEEREESGE T

et H S B B R 4 foful & 7 2%(Koh ef al., 2003) ¢

FAEBRL AT VR R0 BB e 0 g R G IRAR R IEY 5 R

o Rl 5 RREAFRE AL
BFE G FI o Fadrdle & 2 2 TE RS R 4 & 4 (Wilkinson ef al.,
2010) o d B+ B 57T Ao R 1S AEMFAPRG > fle ] B2 D 5 kA

B % % 866 0umol/L; ¥ A&k et FHE FFHE > M~ P e HMEE2Z L

F_&

Wi § b2 fend & FEin
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Fig 15. Effects of Cordyceps militaris fruiting body on serum lactate
dehydrogenase levels after an acute exercise challenge in ICR mice.Values are
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Table 10. Effects of Cordyceps militaris fruiting body on liver weight ~ AST ~ ALT level in ICR mice.

Liver AST ALT
Group (g) (U/L) (U/L)
CON 1.35+0.13¢ 131.37 + 58.86° 26.00 £+ 6.98
LCM 1.33 +£0.11¢ 134.40 + 68.59¢ 24.55 + 2.96“
MCM 1.27 £ 0.13¢ 135.12 +37.77¢ 31.88 +7.73¢
HCM 1.22+0.07¢ 135.75 £ 33.27¢ 27.50 £ 11.67¢
HS 1.37 £ 0.10¢ 133.25 + 24.47¢ 26.44 + 4.97¢

Values are expressed as mean = SD (n=8). Means with different superscript letters within a column are significantly different (p

<0.05)
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Fig. 19. Histopathological findings of the liver in Cordyceps militaris fruiting body treated mice

and HS groups. H&E stain. 400x.
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Table 11. Effects of Cordyceps militaris fruiting body on kidney weight ~ creatinine ~ uric acid level in ICR mice.

Kidney Creatinine Uric acid
Group (g) (mg/dL) (mg/dL)
CON 0.58 + 0.04°¢ 0.23 +£0.03¢ 2.30 £ 0.49°
LCM 0.43 + 0.04“ 0.23 +£ 0.06“ 2.22 + 0.46“
MCM 0.41+0.03 0.27 £+ 0.04 2.74 +0.43
HCM 0.42 + 0.05“ 0.27 £+ 0.04 2.47 £ 0.42¢
HS 0.48 £ 0.40" 0.26 +0.02° 2.47 £0.69°

Values are expressed as mean = SD (n=8). Means with different superscript letters within a column are significantly

different (p < 0.05)
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Fig. 20. Histopathological findings of the kidneys in Cordyceps militaris fruiting body treated mice. No significant lesion in
the kidneys was found in CON, LCM, MCM, HCM, and HS groups. H&E stain. 400x.
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Table 12. Effects of Cordyceps militaris fruiting body on heart ~ gastrocnemius ~ spleen -~ testicle weight in ICR mice.

Heart Gastrocnemius Spleen Testicle
Group (® (® ) (2
CON 0.18 + 0.01¢ 0.41 + 0.13%¢ 0.10 £ 0.01°¢ 0.24+0.03
LCM 0.17 + 0.02¢ 0.39 +0.11% 0.08 +0.01° 0.26 + 0.02¢
MCM 0.16 £ 0.03“ 0.36 +0.13 0.08 + 0.01% 0.23 £ 0.02¢
HCM 0.16 £ 0.01¢ 0.37 £0.07¢ 0.07 £0.01¢ 0.22 +0.04
HS 0.17 £ 0.02° 0.37 £0.10% 0.08 £ 0.01" 0.24 +0.02¢

Values are expressed as mean = SD (n=8). Means with different superscript letters within a column are significantly different (p <

0.05)
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Fig. 21. Histopathological findings of the muscle in Cordyceps militaris fruiting body treated mice. No significant lesion in the
muscle was found in CON, LCM, MCM, HCM groups; multifocal, slight (2) Zenker’s degeneration (arrow) in the myofibers
was noticed in the HS group. H&E stain. 400x
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Table 13. Effects of Cordyceps militaris fruiting body on triglyceride ~ cholesterol-total ~ HDL ~ LDL level in ICR mice.

Triglyceride Cholesterol-total HDL-cholesterol LDL-cholesterol
Group (mg/dL) (mg/dL) (mg/dL) (mg/dL)
CON 66.8 +19.4 153.7 £ 20.4 117.7 £ 13.6“ 25.0+6.6“
LCM 69.6 + 16.8“ 136.2 + 14.3¢ 108.3 +11.7¢ 21.0+5.1¢
MCM 86.7 + 24.2¢ 134.7 + 23.2¢ 105.8 £ 19.0° 20.0 £ 5.8
HCM 80.7 +23.4¢ 133.2 + 23.5¢ 102.2 +20.7¢ 18.8 + 5.1¢
HS 80.1 +22.8¢ 135.7 £ 25.47 123.9 + 22.9 19.5 + 4.5¢

Values are expressed as mean = SD (n=8). Means with different superscript letters within a column are significantly different (p <

0.05)
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