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(B =BV E EEshRE A Z BEIERR (acetylcholine , Ach) B E B (glutamate, Glu) 5-¥2fA.4% (5-hydroxytryptamine,
5-HT) & y-2 3T B2 (gamma amino butyric acid, GABA) & & A#E45 , it & fE B L8 (Cordyceps militaris polysaccharide,
CMP) H13 B (Cordyceps militaris flavonoids, CMF) ISR #: MEIRVEF] B, #73% .4 84 H ICR(institute of cancer research ) />
FRBENL 43923 B X BB 4H , CMP 50 mg/kg. 100 mg/kg FT 200 mg/kg FIEZH , CMF 50 mg/kg, 100 mg/kg F1 200 mg/kg FEH 7
STHA, SAREBAL 14 dJF, T A B EMEIFDT/NR B EESNREG A28 30 d Ja R BB SRR M ST (enzyme-—
linked immuno sorbent assay , ELISA )il /N BURIZHZ & S—HT Ach.Glu 1 GABA & &, ¥ FIHEMEIE (methylthiazolyldiphenyl—te—
trazolium bromide, MTT) bt (425 %E CMP F1 CMF X K U b R P& 4% 401 i (rat adrenal pheochromocytoma cell line, PC12) 4 g
PRI, 8. H EERRE R RR CMP & CMF 100 mg/kg 1 200 mg/kg Fil B4/ BUEYTE shk B s X B 2
Y/ (P=0.000) ; #2838 JE /K- U B 45 SRR, 25 Xt BR4 L 4R, CMP 100 mg/kg 200 mg/kg B CMF 50 mg/kg B 413
BE B E R/ DB Glu /K5 (P=0.000) ,CMP F1 CMF 200 mg/kg 578 20 35 8B 5 5%/ BB N Ach 7K (P B2 5124 0.003
F10.000) . F+ 5 5-HT 7K F(P=0.000) , /8% GABA 7K FRB B0, MIT S23645 5 00 , CMP #1 CMF %} PC12 g EH M, Wi
B CMP 8 1 pg A1 0.1 pg HIREERERH IEF PC12 MBI (P=0.000), &5it . WA R B R AR — 2 WEBEIRIEM, A&
P 5-HT K- FEME Ach Glu 7K ¥-7] B8R H R ERHEIRVE I EBENLH Z —.
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Study on the sedative and hypnotic effect and mechanism
of Cordyceps Militaris
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(Pharmaceutical College , Jilin Province Biological Macromolecule Function Development and Application
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[ Abstract] Objective : To study the sedative and hypnotic effect and mechanism of Cordyceps militaris polysaccharide (CMP) and
Cordyceps militaris flavonoids(CMF) on the base of the automatic activity of mice and contents of acetylcholine (Ach), glutamate
(Glu),5-hydroxytryptamine (5-HT) and gamma amino butyric acid (GABA) in mice’s brain, Methods :Totally 84 ICR mice were
randomly divided into 7 groups and orally administrated with water, CMP 50 mg/kg, 100 mg/kg,200 mg/kg and CMF 50 mg/kg, 100
mg/kg,200 mg/kg respecti.vely. Fourteen days later, the automatic activities of ICR mice were observed and recorded. Thirty days later,
contents of 5-HT,Ach,Glu and GABA in mice’s brain were determined by ELASA methad. The effect of CMP and CMF on the pro—
liferation of PC12 cells was detected by MTT assay. Results ; Automatic activity analysis showed that the independent activity fre—
quency was significantly lower in CMP(100 mg/kg and 200 mg/kg) and CMF(100 mg/kg and 200 mg/kg) groups than in control group
(P=0.000). Results of neurotransmitter levels showed that Glu levels were significantly lower in CMP(100 mg/kg and 200 mg/kg) and
CMF (50 mg/kg) groups(P=0.000) than in control group;the Ach levels were significantly lower in CMP(200 mg/kg) and CMF (200
mg/kg) groups than in control group(P values were 0.003 and 0.000 respectively)’, while 5—-HT levels were completely opposite to the
Ach levels in these two groups(P=0.000). No change was found according to the GABA level in mice’s brain. MTT assay results
showed that no toxicity has been noticed and CMP with 1 pg and 0.1 pg groups could also promote the cell proliferation of PC12.
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flavonoids of Cordyceps militaris had significant sedative—hyp-

notic effect. The mechanism may be related to increase 5-HT
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b4 M B E[Cordyceps militaris (L.)Link] X 4% 5
B JbhE BFREVIZAERRRERE, 5&
BHEEHHFEEFF, BB RE RSN
HRFRMER, ZFEHRERY, WX REEAEH
BN FERFE T RET, U REE EREE
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1 #¥5F*E
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L1 JeAmEE  WEEWRERVREFRE,

1.1.2 EERA ZBEHERR (acetylcholine, Ach) &R (glu-

tamate,Glu) .52 4 B (5 -hydroxytryptamine, 5S-HT) & v-%

# T & (gamma amino butyric acid, GABA )IRF| &M K BT L

JIR ¥ 5% 40 19 (rat adrenal pheochromocytoma cell line,PC12)
40 Mok B A B BN A B 5 B R RAR PR 7 1 5
(dulbecco’s modification of eagle’s medium Dulbecco, DMEM)

W B 2B R A Ak 2 & (AL ) B FRA B (NZM1301)
A IMLIE I A TR RSB A R ] (20150918) ;
HE 4 15 ( methylthiazolyldiphenyl~tetrazolium bromifie ,MTT) Ity
AL E BRI ARA AT IEA ] (S1L10156) s At
X TR Al

1.1.3 ZZEeEh4Y)  ICR(institute of cancer research)/Mi,, 18~
20 mg, i, I T H B KETCH LR SHPHARE R TUE
NE]L SRR A RIES : SCXK (7 )-2011-0004,

12 Z&BF*

1.2.1 b & B HE B L8 (Cordyceps militaris polysaccharide,
CMP) Bl &  ARIEAIRE L(3*)#iE CMP BB T2
30 LA ME FE R HMZEBK T 90 CKIB+R

3R, B T h, LRI 2935 R B Sevage B
EA,REH N, BERRESHEER, iR 40 mg/mL A7K
BRI,

1.2.2 & HHF B EE (Cordyceps militaris flavonoids, CMF)
B IESE SR B IR I CMF W B AR B B R i
B InZEEK B RN 40 mg/mL KK ISR AMEEEIR LI A,
123 HEEHRE 84 R ICR/NEBEN YN 74, 84
12 H, Az ax A (4T RABZEEK),CMP50,
CMP100,CMP200 & £H (KX & CMP # 50 mg/kg,100 mg/
kg.200 mg/kg FE4H ), CMFS0,CMF100. CMF200 & 48 (4
KA CMF #3950 mg/kg. 100 mg/kg 200 mg/kg FIEH ), 44
B ERFEHE S A, ERAZ 14 d, KRB Z 50 min J5,
BN RIRTKBA Z2-6 /MR H ETENML (R RER B E R
AT ERIRE 5 min 5, ELICHE 5 min WK E £330
WEL,

124 /PEIKHSH 5-HT Ach.Glu.GABA & EIE 4
730 d J5 , /D RBHELSE IS BUL 20, B S A B RREL 0.5 ¢
R4 5 4.5 mL pH=7.4 ¥ PBS 5% 2 min, T 5430R /%4
EREELHELOYL(ER Eppendorf) §1 3 000 r/min 4 C&
T 20 min, BRI A EP b, ARHEERE 4
FE P EULEA HER | SR ELISA 3T Infinite M200 Y6
R B AR (B £ TECAN) U5 /s B 21 A 5-HT ,Ach,
Glu GABA FY& &, .

125 MTT L8 PCI2 M5 10%)6 4 1L7E ) DMEM
EEFRAE 37 °C 5% CO, BB FEMEEFR, UL 0.25% /Bl ik
8 2 d B 1R B4R 1x10° M T
96 FLAMEESEMR , TE 37°C.5% CO, B FR48 h B R 80U MRHE
ARG EE  HRIBSCH B AIXT CMP Al CMF #1740 (453510
1 pg,0.1 pg 001 pg), BHE 6 AT, BILINFEFRE
200 pL, BT CO, 4,37 CLELLREFE 48 h, HFLIMA
MTT ¥ 20 wL,37 CHEEE 4 h, /MOl REWR, B4
fIIA 150 wL DMSO, #% 10 min, {5 45 R R HE#
JEHE 490 nm FARTERSHRY LI 2 WO (absorbance , A)E,
BHPHE, BEREL0ER 3R,

13 %hitgFgm :

KA SPSS 17.0 Gt S Ab P B , S5 R DB +
PRfEZE (x x5 ) TR, SREARNBUL B AR R F 240, 7
R LR . B ETEsh P Glu SR A Tukey ¥, Ach 5-HT,
GABA 1 PC12 41}F F Dunnett T3 ¥£, IR UE =0.05,

2 &5 B

2.1 CMP#= CMF st 8 B L& HBAan4R

B EFESI LR EH 7 /NI SR B 22 5 BA
Yii 4R X (F=38.756, P=0.000) , Fflu4 2L 5% (0 AT
W L R BoR , B CMF50[(101 = 11) R 445, CMP50
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[(93 +17) ¥ ].CMP100[(75 + 12) ¥k ].CMP200[(50 + 5) ¥R ].
CMF100[(86 + 9) IR]HI CMF200{(64 + 12)1R] 5 M RIR A
BEFH BN B ETE SR EN(P<0.05) , 25 FXTRRA /ML
RIS SRR IE R /MR IIE B O, TS SN BIEER,
76 5 min IS SHIRE AT 34 (110 = 12)3K, B 254 /DR ETE R
BEAEXT T A Bt A YA Frigfk , i B E CMP #1 CMF
BRsghn, /NRL B EIE s R EsE i,
2.2 CMP #= CMF s+ £ 5% /% Glu,Ach 5-HT = GABA 4
TR

7 48N B P9 A 2258 TR B O E 4T G R 43 B8 Glu(F=
7.535,P=0.000) . Ach (F=16.426, P=0.000) .5-HT (F=12.241,
P=0.000)F1 GABA (F=4.015,P=0.001) , Wi HLiREE 50,
CMP F1 CMF £41/NRI Glu & BB S A REAHE
AR (P<0.05) , X% Ach 1 5-HT K- R A 285 5
HRWERRHARE SR ¥ER (P0.05),

. Glu fl Ach REFRBHEEY R, AT ARNE
fJb 42 B2 A (CMP 41) LA BT (CMF 41) 4B — 52
EERR_EERNSBROMEA, RUHLEA S HERME
BRVERT, HEILE 1,

F1 A EANESMEBEWNRET Glu.Ach,
5-HTH#1 GABA S RIEME (x +5,n=12)
Tab.1 Effect of CMP and CMF on the contents of Glu,Ach,5-Ht
and GABA in mice brain( x +s,n=12)

Glu Ach S-HT GABA
(pmol/g) (ng/g) (umol/g)
1212019 248032
139035 231021
148034 243022
1.90:026: 2.73+0.28
1.22+0.13 249£0.33

A
(pmol/g)

163£0.18 234+030
138025 2.19:0.15
1.27+021° 210£0.10
1.18£0.11° 1.82+024
117 £0.19° 2.08+0.14
CMF100 127£0.13* 2.04:0.19 132:016 264026
CMF200 132£026* 1.56+032° 158+0.09 2.79z041
F{ 7535 16.426 12.241 4015
P& 0.000 0.000 0.000 0.001

I :a, 525 H A L, P<0.05

EEXTHE
CMPS0
CMP100
CMP200
CMF50

23 MTT 4%

MIT EREREYH, FAZMEFRAGITEE L (F=
705.718,P=0.000) , 575 A% B4 (0.725 + 0.001 )M L, CMP
1 pg(0.802 + 0.001)F1 CMP 0.1 pg(0.751 +0.002) 3] 8 4H K
FEBE(E AR B (P<0.05),, T CMP 0.01 pg(0.728 +0.001),
CMF 1 pg(0.727 £0.004) .CMF 0.1 png(0.727 + 0.004) FICMF
0.01 1g(0.727 + 0.003)F B 4H 525 X BAM L ¥ 4T %
B (P>0.05), X—£5R %00, CMP #1 CMF X} PC12 4RIy
RER M, TE, B SET RS PC12 4
HREE,

3 9 i

REIR A EE R AR A G P REERTT RN
Z—, BT B R 208 B 5-HT,
Glu,Ach .GABA DA Al NA gl fTy , —i
K FHREHSFBEIR, RREATHY S,
Py REFEIRZGERIER/NE TR, HES
A, B ERNTgRT R, BAEBE
IRVEF M P E 2P R B TEARIGE(E
HEMNFRZ P& BB, B FNER M
SRR FDIR, (AR YRS HEA TR |
BENRGE L EHBRE P EEEES
W, AR, BRERAHUWESHERT 2016 4 2
A 4 BHifAHRRXFLARF R ZMHETRE
RUTARE SRR R B B ME, BARA, Tk
BHEAHER LHEERRgH A=A, ME
5 4.4~9.9 mg/kg, BRERSPPIH, FEERHE
RELWEPHBEERN 1.0 mghke, B, K&
AARER LR HEH R A &= s i
FASE,HTRBENEHNERSE, £E0E, B
K TAFRTF 2009 4F 3 A TES RILL R
BFESRXNFHEFRBETFEALIZAERRER,
REFRRIE T —F BAH LA, B xR
XM EEEHBEREAPHREANABREA B
W, A SR b A H B R R ) 0 T I A
BRAVEFH B Xt PC12 UM BEMERET T RELBFSE

X /N g T 30 88 iR 5 AT B G IE
FHER YT PR A RS RE W AR B AT R
WHIVER ., AHREREH, AR ERENEER
BEEA BT /MR B EIE SR EEVER,
K HEA BB LR ENEM ., 5-HT
YER FATHE RGBT RERSY , e 4 RF 5 B AN
BRSSP REEEEA, 5S-HT XFRMEER, B+
X0 T 32 SR AR PR K B RTIA, 24 S-HT X B RaT,
PR R RN S BN, R ER AR
S, E,5-HT NMYUBBEER 5 B B2 S E
1R B AR A9 & 2, 0 oF L At e 228 108 P A A N7 K01
MM REFERER, ZRERER, L& RE
REMEREETYESRE/DRRA 5-HT KF,
WA/ LR F M M 28 06 v, HE T /IS LB IR R
SHERE, GABA RFIEHA RGN R BEENIMNH
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YR, AT RE ST 1Z,20%~40% FAX
S i B R 203 SR AR L. GABA . GABA 7Ei&R
ZH Glu 2B ARVREE (GAD) BRI AL, H & #
REIMHIIER ., BUREN, BEIRRAHAR
GABA SEBUBEEN TS 15%Y, i Glu BHMA RS
o BT EIE I, FE R IR P AZ R EAEA, Glu
AR D SR LA RARMIER, B,
GABA 1 Glu B FWER 5 M & R Mm%
YR, “ BV S5 E R IEFEIRAEERHR
AR, ZHER R B4 X RE 05 I B R K/ B
. JRIA Glu K, H e CMP100.CMP200 51 & 28 353
W {2 2 7K 3 (P=0.000) ; CMF50( P=0.000) .CMF100
(P=0.001) 1 CMF200(P=0.005) 7| & £ s, i If B j&
1B/ NBURIA Glu 7K, (EE4 5 B b 2 2
XTFGABA 2N B (P>0.05) , Ach &5 —1
BRI PR EIB R, X PRI E RFERAE
ERER, R4 UA RN EEN SR
— U RBFF BRI B E RN E SR/ R
W Ach 7K HREME . 2205 B S B &850 B4 Y e
/MBI N Ach &, 25 CMP200 FI &4
(P=0.003) Fl i # B CMF200 7|8 4H (P=0.001) 73X
FRBEKT, SFLHR, WA RBEELEMLSE
TR A AR R BRAE F R BB 4R R R A 5-HT /K,
A Ach A1 Glu 7KF- i R /R, X GABA By
AN,

PC12 4H 4 K B8 4% 4HREAR , 434k B9 PC12 4
MTERE AR ThRE L S uIE WAL, Hub ez
N7 FH #2202 A0 43 A5 e A
X2, SHEFSE CMP # CMF 27 B g dEi: , A Bt
FMEE T REFIE A CMP F1 CMF X} PC12 4 e
KA, 45 R R WA B o5 PC12 413 o5
%, B2EHF SRRELSER BEE PC12 4
PO FE IFE

L RBEAGBREEY, K5 HERRIERZ,
ST, PRARFZRER EHT ZE AN
HE2AER ARSI P ERRE ST, R HE W

PR o e RIGE, BA TR AR Bk
e, T HLXF R BIRAE B8 B B 4 L th B — 58
AR, BRI RIRENRBETS T
AT BB 1 6 Ko o, AR F IR B R R A .
B b, AT SR AT R b A s B B 7R 07 T R B
FEHR Bt — s R AR
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