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Effectiveness on Ingestion with Cordyceps Sinensis
Drinks During Running Exercise of Human

Akira NAGATA®*, Taeko TAJIMA* and Satoko MORIYASU*

Summary

The Purpose of this study was to examine with effectiveness about cultured drinks of
Cordyceps sinensis (Cs) during exhaustive running exercise of human. This drink is made
from the mycelial extract of the cultured fruiting bodies Cordyceps sinensis as one of the
most valued herbs in the traditional medicine. And it has been found to possess a
potential and stimulant to relieve exhaustion and fatigue, and then to increase human
endurance power. However, few scientific studies only have reported about effectiveness
on ingestion with this drink quantitatively. Then, due to its complicated pharmacological
components and mechanism of this function, there are few data on its effective dose.
Healthy ten men were selected to ingest (240 ml daily) either Pure Cs drink (PUR) or
Control drink of the placebo (CNT) to practice dual running exercise (I and II trials) on
the treadmill, which were used with the ramp load method (1.0 km/hr/min). Their
cardiovascular-respiratory responses of PUR groups were significantly more efficient than
these of CNT ones, and blood concentrations of Catecholamine, Serum glucose, and SOD
at PUR groups were changed toward lower level significantly during these exercise loads
than those values at CNT ones. These results indicate that ingestion with Cordyceps
sinensis drinks could have to improve the whole endurance of cardiovascular-respiratory
function and would increase metabolic activation of ATP energetic production.
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Table 1 Characteristics of subjects at this experiment and exercise time

ID Age Height Weight Stress Load (I) Stress Load (II)

(Subject) (yrs) (cm) kg) Time (min) Time (min)

1. FK 34 172 69.9 6" 00 6" 00

2. NT 20 169 67.8 530" 5700

3. KT 19 173 80.3 500 4’00

4. XF 36 166 66.5 6°00 530"

5. SK 36 173 73.0 6°00 9"30”

6. MT 32 170 62.3 6°00 9”00

7. TK 27 168 59.6 ' 6’00 6’00

8. NK 29 169 66.6 6° 00 5700

9. SE 40 172 54.2 6°00 6°00
10. KA 28 167 65.5 6°00 9°00
Average 30.5 169.9 66. 57 539 5’57
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B. £BMFHIX AL 7T £ FEEDEE
ABEET ¥ X10.0kg/t, WHELS3.0kg/t, 7 T
V2. 5kg/t, FHEH.Okg/t, 7K833.5kg/t D 5 FEIA
DEHESICI->-TLAREER AT  AKE
(PUR) & 75K -3~ bo— gk (CNT) %252
EL, EeULENREXBLBIIGERE L.
RT3y AEOREHM % b 872, F—HKERE
Farro—5—5Y 1AMSOKRE2AX7TH=
4K % B, FRT108 & % 3 BEi2120ml (1
AKDE) 2EKTOEHKIL 7.
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Fig. 1® X 9 121.0km/min D T ~ 7R EZF H W,
90% HRmax (¥85% VO.max) % L~ FH A >~ b &
LT, EHBREFH215BOEBEMrERL
(Table 1). VO.max & HRmax i3 1%, @RI OHEEE
(Vmax ¥ A7 &) PSEtEShTE=F—{bksh
AR

Fig. 1o & 5 ISEBBEM 7O b a— it 2 {17
(BIEHEORATT) 2ERL, £OMICI0HE DK
BE Ly, REBRENOZYFR4MET1EE
OEBEMAEAR (Table 1D % BH) I2EH
Ehr:. B, 1780y a7y MEIZZ B
AF = N— Il X AHERED 2 M EH OEEE TR
X, 1EBER—0AMREEEE GEEE) ¢H
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D. #lEHE

g (BBAL) 1589%2 5 EBARFTEBRICELY
5757 MIC b7z o T, BEEMIZIER Y X, 0E, L&
K% Vmax VAT ALICEXoTT VAR XL - TL A
THIE L7:. RMMIZELE, £ IRTOEBENRT
B, FIRTOEBREGTRTER, €L CEE20
SHEOFTAMEER L. HERETHRLEIC=F
Wit = 2— L L THEMA20m! 2 FRIL 7.
I A BRI L o TSRS %58 L,
AEy R E LRI MBS (SRL) I2F
L/, #0HEBRAITFTI-AVTIVISHHE (T F
VFEY Y, JVTERELFIYY, F=i83V), Fu
a—R, FLBE, #LTSOD (R—/8—FF L FY R
Ly —¥, BEIBRARIHO 2 0E]), NK (V) ¥ /3FK)
MBLEY GEBYRMRIOZTEP 10) Tho7. F
7z, R D8-(OH)dG B-NA FOF 7+ x2 7
T/VY) bERFP1IEORRE L.
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L, EBREHR, SRTHIC—TRESBRIITE: B
Z 7\, PUR# & CNT #DfE % Fisher DR/NEE
EEFHOWTHRL, 5%Kk#ERFBrAEREL L.
MBS R0 BR R B 53 D T B B O EIC DV Tt sk
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Protocol
—— Ramp Load —
(1.0km/hr/min]
Rest Warm Exercise Rest Exercise Cool Recovery
-up Load I Load II -down ‘
Blood Sample . Blood Sample % Blood Sample  Blood Sample
6.0km/hr %
' /
\ NN  \
0 20 23 24 31 3 43 51 § 73(min)
20min <+ 4~6min— 10min +4~9min— 20min

Fig. 1
load methods

Experimental protocol of exhaustive running exercise with dual ramp
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A. IR - EBRFRDORAEEE

HRERAO-LEE (HR), KREL ) OBEEE
HUE (VOuskg), REEN ABEHE (VCO), MAE
(VE), 154 E (VO/VE), mE (IUEHIE SBP &
YLAEMAE DBP) @ 6 HE IZoWT, &#F, % 1:EH)
RATHRTE, #I1EBFTRTE, BEISSHD4
BEICBWT, I0NOHERE DOFHE L ERREL
Table 2ICF L 7. LHEHET F AHHOBELE
(PURH) ¢ 77t KRB BEBROI Y o —VE
(CNT#) #HB L. 8 1RTHRTEDPURH
DOHEIZ Y163 %, CNT B31708% R L 7.
PUR:® VO,/kg 1334.5ml %, CNT #:337.6ml % 7R
L, #RFNTEMICEAA SN, PUREIX CNT
BLOVAZICBI L (p<0.05). £ I0RITHRTHE
1243 PUR B o .LaE0317790 £ ©, CNT #3180
FTERLA (p>0.05). % 2RT7H% PUR#HOD
VO./kg 1£36.8ml (2%t L C CNT #1340. Iml 7R L,
CNT EFEEICHmMmL: (p<0.05).

MENZEAL% B3 & SBP (JUHEHIME) 13 PUREE
& CNTEBICBWTAHELRERALNE D 57275,

Table 2 Cardio-respiratory responses (average and SD) of PUR and CNT

DBP (ILiRHEAIME) 34 1LEHRITHRICBVWTAHE
REEZRL7 (p<0.05).

REEA AP E (VCO:) BV IhoEAIZEw
TH PUREEE CNTEEMICBWT, HELERAD
nixdor. L»L, PUREOREE (VE) 3£
HATR & S I RITREICB VT, 67.6L £74.5L %51
L, 2/ CNT 81272, 7L £ 78.6L % 7R L7-. WiEER
DEEED & 5 TEBRITH O VE BiNK 2 LEks
% & PUR #7/%654%, CNT BA%683% %2R L7 (p>
0.05).

B. M5

MERs DEEIZ2oWT Fig. 2127k L7-. PUR B
DEYIBERE (LA) EBEMN B IRT) #
{24.4mmol %7~ L, CNT#(35.5mmol 27~ L, Wi
B3 AEEL2EZ2RLE (p<0.05). L2 LLHE
B, EORITHE, DEHICEIEELENAONRE
MPolz (p>0.05). HFIA—NT I V3HEDME
SRR, B 1 EHRITRICBVTO, PURER
31282pg/ml %, CNT #i13F31567pg/ml %7~ L,
% 1 3RIT#£ 1213 F31262pg/ml & F351540pg/ml %

groups at four sampling periods during rest, exercise load of | and Il

trials and recovery times

Pure (PUR): Cordyceps n=10X2
. . Control (CNT): Placebo *p<0.05

rest stress load I at rest, stress load II recovery

Pure 73.7+ 6.29 163.14+14.61 ~ 176.5+ 8.64 95.7+ 9.53
Heart rate (BPM) *

Control 75.1%£ 8.97 169.7+17.06 - 179.6+10.07 99.7+15.96
.. Pure 4.6 0.85 34.5+ 3.30 36.8%+ 4.36 4 5.0+ 1.66
VO2/kg (ml) % *

Control 4.9+ 0.4 37.6+ 4.11 - 40.1+ 4.18 - 4.9+ 0.63
. Pure 0.3+ 0.06 2.6+.0.37 2.7+ 0.32 0.3+ 0.12
VCO. (L) .

Control 0.3+ 0.05 2.8.;:1: 0.55 2.8+ 0.35 0.3+ 0.05
VE O Pure 11.4+ 2.09 67.6%t 9.44 74.5%+10.06 14.1£ 4.74

Control 11.5% 2.16 72.7+13.89 78.6+11.91 13.4£ 2.73
. . Pure 2.7t 0.35 3.4+ 0.34 3.3+% 0.37 2.4+ 0.35
VO:/VE (ml)

Control 2.8+ 0.28 3.4%x 0.40 3.4+ 0.44 2.4+ 0.28
Blood Pressure Pure 132.7£12.17 237.8+40.80 217.0%£47.30 131.3%£20.07

SBP (mmHg) Control 130.7x 9.73 238.8+37.51 223.2+39.17 126.4118.06
Pure 80.6%13.57 63.61+11.36 71.1%12.77 80.6+ 9.08
%* .
DBP (mmHg) Control 74.91+14.07 70.8+15.31 - 72.9125.50 82.4+ 8.46
PR 88 P
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R~ L, ESBICIETE853pg/ml & F3)732pg/ml %
RL7:. PURBEL CNT BHOLEMEL»SE 1:EHR
THOMB~D LAZIT237% £291% %R L7, WEE
MOEAFEDEIIPURBEOFIFEEIENLERE
2R L7z (p<0.05).

FHryVa—-R (G) BEIIE I EHRITHREE
IEBHRIT #1238V T PUR #13102mg/dl & 125mg/
dl #7/R L, CNT #1398mg/dl & 110mg/dl 27K L T,
PUR B IIEWERR LA TEBOEIALNLE
Moz (p>0.05). % L T SOD OFHy ik 13 E8)
BRI % 12 BV T, PURE 5%3.6U/ml &£4.4U/ml
%, CNT #143.4U/ml £4.8U/ml #7;R L 7. Bif®
BANE IZ PUR B TI13122% 84 /m L, CNTE T it
141% D LA %~ L, PUR#®D SOD i:EEEFHEIC
CNT# X ) 519%KA» - 72, WMEEMIZH VT PUR
HOBMBIEIERIE» -7 (p<0.05).

NK MifaE SR E L, —BHoLARERE T * 28
#H 2 EHL L Kl 72 PUR #1%, 50.5% £553.8% (214
L7245, CNTEDLEMTH o7z (p>0.05). R
8- (OH)dG (X PUR % @ #;46. 51ng/ml 7%6. 79ng/ml
1210.2% £ & L 7275, CNT B D354 1310.9% #hn
LZICBEY, MBEEICEEREZIAON o7
(p>0.05).

8 SODwWw/myn

Before Exercise After Exercise

12 LA(mmol/l)._ .

Rest  Exercise Exercise Recovery
Load(I) Load(I)

V. %
ARFEOCFEED—BIET7LLY Y s 44
o (Cordyceps sinmensis) & F 2V 9 NV T o H
(Hepialus armoricanus Oberthur) 7z ¥ DESED 5
& (310mm) & LTHE S TW/A2, LaL, =
DIEEIBDET DHEDBTMENTbDTH B, &
HERTHEH SN LREREHEAKLZ X 20FWDES
DEEL L UHEEDORE L, in vitro DB Y % 5N
HWEARPREE LD, RIESNTHWiEW., 0
TOIARBEREERAMET X ADO%RIT, FOEEYE
et L, FItFENL T A—-5—%HIEL, 1§
ARELHESSH 2B L2 VEIRTH 5.
ZHEEDONIZEKS SN HREIZ1993E 0 B ER
DRBHEBRPFEGERD = 2 — X%, 19984 i
Hiyoshi 59D LBEFLRF D /87 + — < > A kI
BT a28RICABER. #ERoBWIHRE LT —
¥ LRI, ANEZXRELIEKERIZBANTY,
A, REL)OBEERE (Voskg), BEE
(VE) # L THME (SBP & DBP) 7% & DI - 1557
BEROBEIIBWTHKIT LAEEFROON, &
REHEFRERI X AKEOFENEI RO N, =
NIANDEHFAMREIOR BT RETLIDEE
Zbhb, EOILEBRMEOIBMOEREICES
Ron, P87 3 —< 2 2D L EHESE

| :PUR
:CNT | p=10
140
Glucose(mg/dn)
120

100

80
3000

2000

1000

Rest  Exercise Exercise Recovery
Load(I) Load(I)

Fig. 2 Concentration of blood content of Superoxide Dismutase (SOD), Lactic
Acid (LA), glucose (G), and Catecholamine (Adrenaline, Nol-adrenaline

and Dopamine) during exercise
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FEERETZL0T, TALVY —ELEOBHBE
ICRHB LItz b A, Hiyoshi 5 DEATHET
BENVE VBRI VI —ABENK T RL, T3
VE—RBORME L ATP EAOB KA HE L Tw
5. INLOF—F — EAREROERITITIZE LW
NETH 525, EHABPOIBEEREOWMES
Hl s, ERO N B0 T AL
F—EEORBHBROEEIIHEEINS.
TEERREE R OFRIE & L .0 E K ILFEO#HT
B-yonruys P PRESNRTHE,. ZOFKE
BEFOBERBRYRTEVDNLDT, KEEBRD
BEOERFBPHILREE T X AHEHERUC L -
T, FIEHRITERICPUREOSY 7V 7usy s
F (388X10% 4% CNT BD406X10%& b A E I
TLZ. ZOEIZHLPIREERIENOKT 25

THDEERONL. T/, EBAMPICIRYM

FE (DBP) ®#&R4E (VO./VE) ®_ k5. PUR B
DEFEITIFI SN, CNTHOEI D OEEIZKT
L7z, BITHIRICBVWTARBEREIXF A4 <7 T R
BE5 L, KikBWEBELLZEROTIE, LHOEY
TVER, bbb EIER ET Y, EEERIE
BIdHEHRELTVS., AERLFEHICLAHESET
* 2 DOERZ & - T PUR B O XA ITERIKPLA
BT956ZLi2LoT, HRMOHEEDHEME
7oL, LMABEFBECRL SR DEEZIOR
5 METHE, MWEOUIRIRIALN, I -
EERHFILERL-L)TH B, o, LHEET
FAWL L HMERDWERVERIEEZEEH L Ebh
b. ZOFKER, EBHAMIIHICT AEFMHESLD
EEFGRANOM LIRS ENEZLNRA.
75, REERDES AR I ME (SBP)
DL DBPOSFEELBETEHRLAZ &L, M
BEROWPNET L 0 b.0BA Y 7EHOEMD K
2, SDKRECEBLALLELEZONS, WThD
ARBFEIL X ZAOBRUI ADEBRBEEDH LIZER)
TdHo7k)THA. Fig. 21IZ/R L7 & 512 PUR #
TEBHBEMTEZIC, CNTHICHRCABREIEEIC
WhiEl S n, EFbho T+ —< Y ADRALEH
EHUETEERETLONDT, TAVF—ELEDOR
FHBRICEELILEZ 5N 5. Hiyoshi 5 D
TIXENVY VB, ABBIU V- RBEOKT
Z/RL, BRALEY) VELBIE 2R L ATPEE D
KEHREL TS, IhH6DF—F L AREERRITIZIZ
FLVYWHAETDH S, EBRTHPOILEREREOH

mosEflsh, EVEVEIBLILTWAE I 25
BRALEy ) B AROFEE LR S D, L L
Hiyoshi 6 D& I LA REHE R &KL X 2 DRI
(121237 8) BERL/-ERETHY, RERD 18
BEE L I EBREGIZENAON D, 5% ATPEAE
EENVYE UEERABIBEDEME L OB L RET
BPULENHDIES.

R EER O E BB FF 5 13 $90% HRmax (85%
VO:max) #/RL, BMEHBEOBKL ZALF—
B (ATP) ELEDOBRESALNT. FOLOIZFENM
BMEORENBE LI ENTFRINES?, EHEE
DEEZI NIV FYTEFRER, 370V -4
P-450EFrER 2 &, EBAMPICEREEEED
L, JVAVPEIELESINIERL VDR
B0 Lo L, BRRICEE SN ESREZEORIEE
A% in vitro IKEETHES. L TW 2 WHIRICB W T,
FUANYERWEETAHSOD, FIVFFF o~
¥ % —+ (GSHPx), # ¥ 5 —+¥ (CAT) % &
DYEBABEREROEELIZ L » T RIICHEE S
SH LBV ATP EARFIIBWT, I havF
) 7 BTARERD SOD % & OHEMUBEF iE M I13E
BRMEELEDICERTILEEZLNTNS?.
REBROEBEMEL LT, £1 LE1EBHRTD
TN - Ty TAMERICA L7012, JERLEE
HOEHLRIE T oL EZONLDT, HEICE
BEREOEENF EMLLZL ) TH L. KERBROD
SOD DMREIZ & > TIHEUBEOWMBIHEETE
rEZOLND.

REERTIX, PUREIZCNTEICH LT, EHa
W VO/kg EZBIZHBL LTV B I bbb o ¢,
VCOUZBENBO LN os. TOEREITI T
IV R TEHRERIIBWTEZE»IEE IR
WFIH S, EHEBEZE LTRETADEZBIEL:
TeHEEZONE., ZORKRE, Fig 2122615 X
INEBAHHRDOSOD D LA CNTEICHLTA
Bllmlshzdbois ). ZoRBBRIBOERAL
i¥Mn-SOD (X b FUYTHR) OmpiBENKT
(Fig. 2) &Mk - EERADEVHIEME (Table 2) 2
LFoTELILEDITOND, ZDXHITCNTREE
HARTPURBDSOD LAFEERLAZ LiX, [
—BMHE L BEDERIZBWT, ATP EEAE DRI
bbb TERBEEEALID R, EEEBEENEE
BEOEMHLIMBNIEZRLAEL)ITHAEY. B
Ev5E, EBHPIPILFY TIZBWTATPA
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ZNFHEERE T F KRR R

EESNAZBIIRET ZIEUBRERENEL LY, £
BB OEIL L TCA BIBADOILERED A
L= LA B S h 7z, REERTIESOD OETH
LRERIBEVGEICL T, LREEIFAD
VERBEEZEE LT ER .

AFLR-KLVEVEPEL VDN LEIBBED
HFA—NVT I IFEOEBIICEL D 5UWIRE
12, PUR Bz sl L7z (Fig. 2). Thid, &
HEHET X ZHBHERDSARER P OEHRTE &8
BEVZX T B@E Ry, EERTANOBREI
BARLIZEEZONS, EHICATIA—NT IV
3SEDEEA 2 B E OEBHRFHERIIBVTH RS
Lawnwz &, BNEORBIERLED LI
ALELHEEINL., EHIZPURBTIE, CNT#
I L EBHEFPOMBEIGEIRLIATVSD
i, HARCERSh- Vo — A0BLE) VB
It BROBENERAL, ELIIHRBET LEHEN
CNTEICHLTEVWI E2RBL, MBE»S5HA
ADT VA — ADME TR S & 57O IZMHEE
PELMFENEEZONS, T/, EBRAMK
DIl OFLEEEOHEIEH S Z DEFEHHAL T
w5,

EEA O MEED FHI1Z, EROEENIC L ) HEE
L7=-BRAD 7V a— A ZFRAICEFERE ST
BECHETAI-OICRI o7HETHA 9. PUR
BTCONT#12b L CHERICnBEI KDL,
BRIV - AOEBLH ) YERIEOHRHIR
<, FLERFEA\Z X A ATPEAITIKE T 2416 2MKT
L7z 2 RBLTWAS., ERENICHRTO IV
I— ARV TG0, EEHOmEE
CNTHIZL LR TALENLZVWEEZOLNS.

FLEBEOEREL, PUREL CNTEHOWMIV—T
MicBnT, 1 EEOEHRITRICEELRENADL
Nz, THIEREROBEEANE 7 O ¥ BN EEFE A
W h EBEERENOREEHORE "L -
+25—4%Tdhot:. #LTHR, VE, VO/kg, BP
% EOWE - FERRAOUEE I FEELETHRRY S
bbh7zZ &2, LEAMOLHERT X AKE
DERUE, REROIRLBEFIAMFERORL, £
LTIZANLF—RBEBOFERLERLIEZERD
hs.

BRE  EANDORBEBADO—D L Vbl b NK Hlf
EM (M%), # L CDNA (B oBteyEEo
v—A—tbVbhb8-(OH)AG IZD2WT?EBR

HRIOREEICREL, 1BMIChALHEREL
F A SEHERUC X AIEM L2 B L. HEETR
DAL, TRCEEHEANOEEZ/RL, PUREEL
CNTHEDILEBRLEETR o7, INHD
F—¥»5AT]1H240ml X 7 HOLXHBEEIL XA
BHREIZL - T, RROFRESESL DNAHBE L NV
BEELZWEBRbLRSE, ZOEELIILARFEL
FAOEHMBEBRIZE B EBDLNEDT, S%BEM
BB 2REDRELAETILENH LS
.

V. &5 B

A MBEERAAT X ZHE240ml % 1EBERT

BT e o THEITEBEF A OIPR - BERAOR

REEMEL, COKMOFHMUEFMLL. ZOH

FHCEEREICL D7 URF—N—EEREL,

IOANDEFEZBHICEA L. Z0OFE, LToOZ

LT rooni.

1) AHEETI X AERCL - T, EHEHHPOM
ThomBEEIECHEFINLZE, BIUE
BEMEOMBROABREORT & EED L
AR SNIZ DL, FHARNTOERLE
) UEBLBEMMEE SN, EBEEomLE LT
SR EIE VAN A (WA

2) AMEEIF ZERUI L - T, EBFOKEY
72 ) OEEFBEE (VOskg) DRAIIZHIEDS
F, REEA AR (VCO:) #EA L Twiwn
ZE, BIXUEBEMEDOSOD LA TFa— )V
7 IVINEDBINALNIZ LR EPLE
2T, BHANTEILEY Y BILaEMEES N
TWwaiZd#bosd, I bary F)TEHEE
RICBVWTERENEFEICHER(FBEIAT,
EHEBEL LTRB T2 L 2Bk d 5165
AR S 7.
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