(L]

- A - SRR FMEE

(JPFNI) F18%& #1585 2008 FF

(FED

HALY 2, EAEZ?
AT

R R ANF B ERNT Y B
Fe B OO IR 57 5 BB

1 BRI R RE I A FRL
2T 7=y
3 RO B R P R U R AR 0 BF

F—7—F

1. Yespa

3. FAROES)

4, TI)®

ARANF RS 2 LTk (Vespa) & tFREREI T 2 7KEK
(Water) ZFEAE « ZoMHCIEER (120ml) S, TBRGEERREZ V-
3043 T DRFARSEBNRFO MARMERCTEER SRR L O AHTEFIZEZ 5
A RAE LT, VespaDIERUZ L > CEEMEOMAIEE, ToE=T§
B, 7oA 7 7= O EREENERD b, LrL, ZVTF xS
— BT VespaDIERUZ & DZIENFRD SN2 h o7z, Fiz, VespaDIEEUZ
EoTT7 4 v —tbOEBRHED LRI bz, VespalBHik D&
Bhid, WaterERUEDZ & LB U ORFEARS (FEB1.8%) LIFEAS (F
B151%) ZEEICED, £T-, VespalBBU£DEENC LV, Mzt
RNV RN77 v OWKERE 7 =T 5= ORDHED b, B
Dz Ehb, VespaDEEEULEENC L SRS L ONEERBZED,
AR OBECRBIEE 2RI E 5 & & HICPIRMRRICEBET 2
FET 2 BRI LT b AREMEI VIR ST,

) - ek - el FB18% F15 1427H 20084

1. #3

AZRANF (Vespa JB) 1%, HRRFANHEHER
HIZHALNDREREITH Y, Thebh, AXA
NFORRBHE LRSI G2, ShHEdbR
BHEELDH Y, AXANFRANRGEN SR
FHIIT I/ BBRTHY, AXANTOEE LT
FRRES A TR LB RIRE L8 5 72 LA
FIARAIRR DL EZ BNTNE P2, AXANF
ST I BRI 16 FBEOT I /BB EENT
BV, FOHTH Y 2191 Mol%), 71 U 2A(18.0
Mol%), 7 ==/LT F=2(98 Mol%), V(86
Mol%)72 ENEL FEND EINTEY, [FHERD
72 BKER A~ D AR S, EE R &
BIAER, MPEEo FRIN], PR
rhRBERIOMmMFT RLFy vk /AT R
F U REO EREBRO LN, ERRENEZ R ESE
e HESRTWS Y, £, ZOKERITE M
B DREARGEFRHZINT 7 b ARCEIE# DM

7V En—LEEr ERSE Y, [FERBZIES
BB LHESNTVS V), ZRHDOEEIIAZAN
FEBRERAIFETH Y, AXASFRRHRRSH
EBV P OARIZ b G IR OV TOBEIT SN
TRV, RRANTF AL, #ERNDOERT VT
RHEBIOAAOPE AR S TRAL SN TE
7299, Fi-, RBEZERIIET - bOIREETRTA
e U TRBAICHIRENSSRD LT 7287, LasL,
FORDVERTE X HDAETRE, ¥OEERESD
DSE~DEZEIZ OV TIA LN I TR,
S BIOE, BT A NOFEBEOTERIZE
Haw, EREELE U CHEE L TUVD AR AT /R
RS EEEE, BRI ET L ADRNE E R
R—NIRIT BT —<  ADH ERea LT 4 v
3= ZIFIASh TS,

Z I TCAMETIE, A4 R XA NF (espa
mandarinia) D LR D ORI L 72 RE 2 £k
ETDBREBFEM DA XA NF ARy EFNFIY
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Table 1. Ingredients of VESPA

Ingredient Amount(per 120 ml)

WASP extract 200 mg ¥
Propolis 200 mg

Honey 9000 mg

Royal Jelly 400 mg

Energy amount 27.5 Kcal

¥ WASP extract (WASP imago ingredient honey permeating liquid)

Table 2. Amino acid contents of Vespa

Phenylalanine
Valine
Leucine
Lysine
Threonine
Alanine
Asparic acid
Glutamic acid
Proline

Serine

2mg
1mg
1mg
1mg
1mg
1mg
1mg
4mg
S5mg
3mg

Measurement by the amino acid automatic analyzer

BBt b MCROEIRSE, FARERF oMM
RRVEBRIEREIZ 5 2 DRRE T LT

0. 5k
1. SEBRICHV-ERE} ‘

FBOFKENT, B)IRES CGEFREMT) 23
&L, BEEEES (CEFREMT) 23iR%T
B, ARXANRNFNLHMH L RBRICAFIY
ZUH LTfRE (BAT, Vespa) ZFV Yz, Vespa
DEGFBIOT X/ BEZHE% Table 1 18 X UM Table 2
WORLUT,

2. #EEE
PR T, EHRYREEN 21T o TV VRV MR 2R

54 (B34, &4 Exis (G4 +4.75)
& Uiz, SR ISR O B HIEIZ W T
WAL, ERBINOEIEZE-, 2B, ZOFERIT
ERENFROFETEONY 7V =y 7 GEE
BEOEGREETHEE L

3. FIARSEBOZENETIE S LHaEE

Figure 1IZFBROEMFIEZ R UI-, #BREL, &
YEZ\Z Vespa (120ml) & 7z X Water (120ml) % EEIBHAA30
SANCREROEIRL, BArEfEiRoTe, £0O%, 2
B EOHMZRBWT, 1EIE & B22806F (Vespa
BB N IWater) ZHEELL ClEIB & [FROFEERZTT>
7 FLw FIL (UNbLy RG, SenohBR) %
FAVNT=3055FADRAREEN S, Borg”\Z & 5 84
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Oral administration

Vespa or Water

Blood sampling

Blood sampling

e R .k start 8
. Self-pacedrunningorwalking
: Rest Warm-up (RPE 13)
€ . y <€ > € : >
30min 1min 30min

Figure 1. Experimental protocols of 30-min submaximal treadmill

endurance exercise.

EEFRERPE)13 (P& OV OFET, HHAA—
27 HITE U= RPEI3 \Z L AEEETT A M
EARGERRE 2D FoEENE, RS
D LT KEDEFRE TH D EHESh TS P,
BEREIIERAEETIZ F Ly RIVHMTRBI W
FITHRE 21TV, FRERAICIIa T4 a%
Bz 25X 01T R LT 1 [EIH OESERRRERIL,
WEREOREIZLY 1 HECHEEOHEBEITV,
RPE13 HEEFT2 L 51z L= Y, 2 @B OEEE
B, 1 BB OFR L FARICGERIZITV,
BRI 1 DT RPE #BE XS, F7z, Ok
i by R USRS O BEERREE (U
FL v F G, Senoh¥IR) VT 1 HEIZFiEkL
i o

4. BB X OMEOSHTEE

WHREIBRNT 5 E T, BRERL 6 RHELLLE
RT3 X OICHR U, SR 15 005 30 437H
JERTERH%, LF1R 6 BRE) D 7 By LEEhE L 1 0LA

PICITIER AR S 15ml 8 L7, BIEEEIT

FLEAE(La), MAFEEGLU), FHHRIATG), 7 VT T
v ¥ F—¥(CK), 7V FT7—E@ALD), T VE=T
¥ B (Am), FLEEM K REZSR (LDH), FEREAS 1B
(NEFA), 7 /B 11 538 [FNY 7 M7 7 ATp), T
a3 ATyr), 7 = =/)V7 7= (Phe), NV /(Val), A
FA=CMet), £V aA (e, 24 (Leu),
t AF VU MHis), ANV=F 2 (Om), U (Lys), 7
NEZANARNBLOT 1 v ¥ —th [FgHT I
i/ (Phe+Tyr)] T,

La OIM#EY 7/, 08NIBHERES L K (&

Iml) ZHMEICTEREREM LT, GLU Ok
7)L (ml) 1%, EDTA-2Na KM ZSR M & | -5
#1, TG, CK, ALD, LDH, NEFA DIy~
Juémiy, SEERE S TEZSERnE CRER, 1B
LT4CTRIELTZ, Am DK~ 7, #o 7
27T N U LAY VB 4ml (2 1.0ml OMREVE
ALTEM U, 7 X/ BOmKy 77 (5mlid,
N*U ¥ Na WNNOEZARIEIHE L, Zhb

5 Syl Lo HfE3,000mpm) Z4TVY, HEZE-207C
'C{ﬁ’f*f%i’?b SMIEY o 7 VDRGSR 2 SR
FELTZ,

5. BRIERE SR ORE
AABEEMAERED TERERLO~N 2RV,
Vespad3 & U'WaterfE EURHI BB ERT & E&IZEBIT 5
HRIEREZRE L=, FAEIRSEB ORERI VTS
B (12 HTUTELRV~SIEREICHTUIE )
DOHFNb, HTITELESZ1OEREIT0E DT,
FOESEREE LTHRELT,
FIEIENIE, BAEEEETSD [HRETE
ALL B~ ZFV, Vespa « Water FEEEF BT,
IEBNEAT & B ORRIRC T v — MR LT
L, i Os, OFR, @hH, @
%= HigE, OF HgE, ©FR - Aifis, OFR - A,
@EE, O OLEF-Fu, OFF - Fu, O
B - KR, GES - KB, WKk - T, OF
- TH BFER-2E, OFRZ-2H) ThY,
JEAEF DEGWE ABFEmTT. 02<REL
20, L TNIKLS, 222V ES, 358K
L3) Hnbd, ERIZE-THTF 1 2ic0%2it &
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Figure 2. Changes in rating of perceived exertion (RPE) during the 30-
min endurance exercise by pre-oral administration of vespa or water.
Values are means* SD for 5 subjects.

¥, TOESLREE LTE L,

6. Hatiss

FRIEEI L ER X ONEHERA TR L7z, RPEL
DHEDOREIL, #10iR LDH 5 Bt
(Two-factor factorial ANOVA)Z FVY, HEZEIRD D
N-BAII X Tukey-Kramer O FARRE 21T o 7o, 1EE)
AT (Pre) L3EENE (Post) D7 2 /BRI SEOMIRNE
B L OEOEE (Vo= [GEEMEOH|ESE —EERT
ORIEEAEBRIOBIEMR] x10012 X HEHH L7=fED
LY, WilcoxonDfFSHNERARTE % FAV Ve, NERKEF
EIRFRROTHED H# IPaired testd FHV V=, Het
WET, #eEtY 7 b, =7 B G Statce12Z VY,
HEKE IO THOREIZB T H5%AR M E Lz,

. EEER

1. EEMFORPE & UL

Figure 21, Vespa & WaterfEEU & DIEEFFIZI1T 5
RPEDZ(LE/R LT-, Vespa WaterfEE{% DRPEIL,
EHRE DIOEE TRAIZER L, 20%IFFE
ERRIEE R LT, EEEETS (04 DD

RPE!Z, Vespa2’11.5+ 1.2, Waterd311. 7+ 1.1 CTh o7z,
TR E S RTORER, BRBHOTESE(Vespa, Water)
CEFRRIIIR RIS DR o Tz, Bl
FEhFEIT, REIORBENER OSEE X USESRFH
NERDBA L HIZRPEICARENRD bl
(P<0.01)23, FEHEMREIZ L B Vespa & Waterf DB T
i, WTFNORERIZEBWO T HRPEICE EZEDFRD b
Iphaoi-,

Figure 313, Vespa& WaterfEE£ DEENZ X 5040
BOEbER LT, EHFERT Qo) DR
¥, Vespa?i117.8 + 203bpm, Waterd31209 +
22.8bpm T o7z, RO OREE, fRElD
FEXE (Vespa, Water) &iEBNRFHIZIIZRANERITZRD
DIVRDIoTz, ETz, EEBHIED 5205318 X U Vespa
B S Water SR Z A~ YE/KHE  (95~9bpm) T
DEFIREZEL, SKEOBENEROEEB LDV
EERFHNEROEA & bIODHEICEEENRD
HIZ(E<0.01), LA L, FERREIT X 5 Vespa & Water
MOHETIE, WTHORRIZEWTH LAEICE
BENTRD N7,
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Figure 3. Changes of the heart rate during endurance exerciseby pre-oral
administration of vespa or water. Values are means* SD for 5 subjects.

2. EEE% COMBMEROD

Table 31, Vespas 72idWater Z-8H L7 &A% Rl
E 5 V-preB KL UV-post ; & ; W-preds JUW-post)

BRI A MRk AR LTz, Lalx, W-post 3.0 +
2.1mM)A3W-pre (0.8 + 02mM)IZHE L CTHEICEE
%R LT2(p<0.05)73, V-pre & V-post DRIIZIIZED TR
BiVed T, GLUIE, V-post (70.7 £ 8.0mg/dl)73V-pre
(1111 + 124mg/d) 2B L CHEIZIREZ R LT
(p<0.05)%3, W-pre & W-postEIlZITZED788 biL7zh -
7zo TG, Vepre (133.8+ 52.0mg/dI)iZ Hb~V-post (139.3
+ 53.4mg/d)2SEAN L, W-pre (1402 + 92.5mg/dI)i b
W-post (122.0+73.5mg/dl) 238 L7z, CKId, V-post
(124.5 £ 44.01U/L) & W-post (158.0 + 844U/ ENT
FLDV-pre (110.7 + 43.8IU/L) & W-pre (145.6  83.0IU/L)
IZHE L CHRICEMEZ R L72(p<0.05), ALDIZ,

W-post (5.2 £ 1.0TU/L)A3W-pre (4.5 + 1.0TU/L)IZHEE L
THEICEEER R LT2(p<0.05)73, Vpre (52 + 1.2IU/L)
& Vpost (5.5 + 0.8IUL)DIITZEATRD B/ -
7z AmlE, V-post (103.3  7.8ug/dl) & W-post (117.6 £
14.6pg/d)D3 A EILDV-pre (81.2 + 14.2ug/dl) & W-pre
(744 = 76pgd)IC B L CTHEBICAEZ R Lz
(p<0.05), LDHIZ, V-post (194.8 + 8.8IU/L) & W-post

(192.0 % 32.6IU/L)A V-pre (180.5 % 20.3IU/L)& W-pre
(180.8 + 3LOIUL)IZHE L CHEICEMEE R LT
(p<0.05), NEFAIZ, V-post (0.5 + 0.1mEq/L) & W-post (0.8
£ 0.4mEq/L)23V-pre (0.3 + 0.1mEg/L) & W-pre (0.6 +
02mEq/L)iZHE#: L CHEIZEAE %7~ L 72(p<0.05),

3. Vespads X UWaterfEEUZ L 2 Mgtk 2 bR

Figure 413, Vespad 7=idWater #18HR L /-3 EBRT%
(2RI B MARMEIRDE bR %7 LTz, LaldVespa (74.4
+73.4%), Water (345.3 £392.2%) CH B\ Water DSEEHN
L (p<0.05), GLUIZVespa (-36.3 + 4.6%), Water (-12.3 +
14.2%) CHEIZ Vespad B L 72 (p<0.05), TGl Vespa
5714 4%HM L, Water Tid-94 + 11.6%R LT-
(p<0.05), CKiZVespa(14.1+5.9%), Water (9.9 +43%)
THEIZ Vespa S N L(p<0.05), AmidVespa (294 +
15.9%), Water (59.7 + 28.0%) CA &\ - Water SN & 7R
L72(p<0.05), ALD (Vespa:8.5 + 21.1%, Water:16.6 +
8.8%), LDH (Vespa: 9.0 + 12.3%, Water:6.3 = 2.0%),
NEFA (Vespa:72.5 £ 69.0%, Water:36.3 +31.6%)1%, >
TS B(CRICHBEREDH DIV T,
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Table 3. Blood properties before and after endurance exercise by pre-oral

administration of the vespa or water.

Vespa Water
Pre-exercise Post-exercise Pre-exercise Post-exercise

Lacticacid (La) + 3 1 g + + X
s 1303 21407 0.8+0.2 3.0%21
Elnsdshcuse (GLU) 11.1+12.4 707£80 942%109 $1.8+10.3
(mg/dl)
Triacylglycerol (TG) 13384520  139.3+534 14024025 1220+735
(mg/dl)
Creatinekinase (CK) 1107£438 12451440 14561830  158.0%844 X
{u/L)
Aldolase (ALD) 54 X

5212 554038 45%1.0 52+10
o)
Ammonia (Am) 81.2+142 103.3%7.8 744%76 117.6%+146 X
(ng/dh)
Lactatedehydrogenase(LDE) 00 c4203 19481838 180.8+316 1020%326 X
(Iu/L)
Non-esterified fatty acid NEFA)

03%01 05%0.1 06+0.2 08t04 X

(mEgL)

Valuesaremeanst SD for 5 subjects each group. X : Significant difference (p <0.05) between values pre- and

post-exercisein the same drinking condition.

400

'

300

] Vespa
0 Water

200 ==

|/(|

100

80
60
40

Percentchange of blood properties inducedby exercise (%)

La

TG

CK

Am

LDH

Figure 4. Changes of the blood properties after endurance exercise by pre-oral
administration of vespa or water. Values are means+ SD for 5 subjects. X : Significant

difference (p<0.05) between values of the same parameter.
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Table 4. Amino acids concentration in the blood by pre-oral administration of the vespa or water.

Vespa Water
(nmol/ml) Pre-exercise Post-exercise Pre-exercise Dost-exercise
Trp 560 * 89 550 * 64 586 * 87 581 & 72
Tyr 61.6 * 136 607 * 145 684 * 104 711 £ 57
Phe 654 * 108 641 * 102 664 * 113 695 % 101 §
Val 2683 * 256 2450 * 160 X 2413 456 2373 * 424
Met 170 % 43 163 % 47 236 * 72 243 45 §
Tle 600 * 59 525 * 57 688 * 153 661 * 137
Leu 1319 * 121 1213 * 99 1207 162 1289 * 170
His 1035 = 79 984 t 66 X %48 * 115 951 * 75
Om 662 * 250 543 * 208 804 % 297 X 744 * 289 8
Lys 1955 = 150 1893 * 176 1940 = 270 2001 * 288
Arg 779 193 758 167 976 * 114 990 * 123 §
Fischer's ratio 38 * 07 35 * 06 X 32 = 06 X 31 £ 06 #

Values aremeanst SD for § subjectsin each group expressedin nmol.

X . p<0.05,Pre-exercise group V.S. Post-exercise group in the vespa drinking status.
X, p<0.05, Vespa group V.S. Water group in the pre-exercise condition.

#;p<0.05, Pre-exercise group V.S. Post-exercise group in the water drinking status.
§ : p<0.05, Vespa group V.S. Water group in the p ost-exercise condition.

4. Vespal L UWatetfEBUZ L 57 X / B /3B
B

Table 4%, Vespas 7zidWater Z18Hy L7~ E@RTH4IC
BFD7 I BENSEER LTS, VespafEEFRFII
T, EERICES M UZEBIITpD A Th o7z
(V-pre:56.0 £ 8.9nmol/ml, V-post:59.0 = 6.4nmol/ml),
V-prelZH# U T V-post 3 BIZiA L7IRB 1L, Val
(V-pre:268.3 + 25.6,V-post:249.0 + 16.0nmol/ml), His
(V-pre:103.5 + 7.9, V-post:98.4 + 6.6nmol/ml), 71 v/
¥—H (Vopre: 3.8 £ 0.7, Vpost: 3.5 = 0.6)TdhH o7z
(p<0.05), V-pre & W-pre DLELEE TIX, OmiZBWNT
W-pre (80.4 + 29.7nmol/ml)A3V-pre (66.2 + 25.0nmol/ml)
ICHAEBICEERRL, 74 vy —H (Wpre:3.2
+ 0.6 IAEIKEZE R L7=(p<0.05), W-pre & W-post
DHEETIL, 74 ¥y —HIZB O TW-post 3.1 +
0.6) B3 W-pre IZ tb G BB % 7~ L 72 (p<0.05).
V-post & W-post D H#E Tld, Phe (V-post:64.1 + 102,
W-post:69.5 + 10.lnmol/ml), Met (V-post:163 + 4.7,
W-post:24.3 = 4.5nmol/ml), Om (V-post:54.3 + 20.8,
W-post:74.4 + 289nmol/ml), Arg (V-post:75.8 + 16.7,
W-post:99.0 + 12.3nmol/ml)iZW-postH3V-postiZ LR L
THEITHMNU(p<0.05),

5. BREIERE HHETENLOFE
Figure 512 Vespa & WaterfEEUZ & 2 1EBhRTH% D B FE
WROE(ER LTz, 2SEEOBERIER #EF100%D
581255 W, Y TVpost 384£21.68) 1V-pre

460 £ 222R) ITHE LU TIEKETH -7, Lo,
W-post (34.8+13.04) IEW-pre (31.0+56:5) XV b
EEZ R LIz, Ei2, WTINbLAERERRDLN
2otz

Figure 6/Z Vespa & WaterfEEEZ & 5 1EHAITS K U2
FARE D H AL OB bR LT, 4B 23Tz
TP FORDUT, I TVpost 2.6 +3.77) 1
Vpre (5.0 +53R) I(CHEL TIRETH -7, LA
L, W-post (7.6+62/7) iIW-pre (5.8+7.85) XV
bEEE R L, £, WThAERRETRDL
Nighotz,

IV. B8

AEERD b Uy B INE AW RARRER O ARE
BRI, TERSESIRE ¥ RPEIZZ AV, OFV,
Vespadd & UWaterfEEU% 233V VT, AfRTOREEBA
DFBUCL D [RRE DV 2EMEEHZ(To/
BEOMIRMERSCTEBRISRE S LR LT, T DFHBE
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Indefinite-complaint (points)

V-pre V-post W-pre

Figure 5. Effects of indefinite-complaint on the oral administration of vespa or
water before (pre) and after (post) endurance exercise. V-pre; Oral administration
of vespa, before endurance exercise. V-post; Oral administration of vespa, after
endurance exercise. W-pre; Oral administration of water, before endurance
exercise. W-post; Oral administration of water, after endurance exercise.

16

12
10

Frequency of the body fatigue (points)
(e}

O N = o

V-pre V-post W-pre

Figure 6. Effect of complains of the fatigue at the oral administration of vespa or
water before (pre) and after (post) endurance exercise. V-pre; Oral administration
of vespa, before endurance exercise. V-post; Oral administration of vespa, after
endurance exercise. W-pre; Oral administration of water, before endurance
exercise. W-post; Oral administration of water, after endurance exercise.

13, EEBEE A LR\ BRI L CoRetERe Shtns B,

BBMEARD LN TNBY, Efr, LIAHECOE) ABFFRUCIT b, EBIFORPEIB0 DA

RFORPEIT1370> 5 141248 L, SEBIODHE TEPE0E 7 TVespa’11.5+12, Water311.7+1.1TH Y, EFIR

K¥EDH DVIIHRINC R 2 ITF—ETH D L REIZBWTH13% EED Z £1372<, Vespak Water
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DA DOHENZ BT HZEDRD IR -T2,
BRI, D23 T b VespatEEURF I WaterfEEURF
(W HHER U CIEfER 27 L7273, Vespa & WaterfH]DLL

BIZ L AR ICEEERO Ve o7, L
L, B2 ER & LT-RRE CIIEREIOE N2 X Y RPE

&I TR R RO b, T80, Vespa

EHY & WaterfEHX CI3RPE & OHHEKIZ 5 -2 D2NERITAH

BERHDHEVRD, EbIT, ERMEMEEREDR

EThDLald, EERRIZIY Tl Vespad 2.1 £0.7mM,
Water33.0 £2.1mM T V) , ZEHRFOAED > 5 Vespai 3 F

BI74 A% DHEANMZ %S L Water 23 451345 3% D BEE /218

MERLTe, ZHUTEKY, VespaDEBEEUIAEEREME

AR L IEAET S P ADRAEZIHI S

EEZD, ThbDZE XY, VespalBLUERZSR

(A BT b L HEERT B,

GLUIVE, WaterFEEUIRH ZH#R L C VespatEEURR 23U
TEERK TR b, TGIE, EEEFEIZBNT
Vespat BRI ZHEIN L, WaterfEBURH 1580 2080 L7z

(FEEERI5.0%), THHDT ELD, VespalBHUI L
D RPN GEEN IARER L IR R A T T 5 L&
25, FATHERIZRBNCE, 7y hERIZE T
AR A NFLHRFUNROB S HREERBE TIHET D
T ERERENTVS 2,

HEENC K> TAET2BRIOEEL, CK=° ALD
ZMAcERSE5 Y, 73 /8 (Arg Gln, His, I,
Leu, Lys, Met, Phe, Pro, Val, Thr, Trp; %88 3.6g) &K
thh, BEE, & Iy, IXTVORAEEEEER)
FR%A 30 S3AMTIEE L, BRI 10% DA THEE
EDJERY - (HERELESNZ 30 HEHT o 7285 TIL,
EEE (B, 1-6-24-48 72 - 96 FFHI%) oifi
FCK 1L, 7 /BB LT T EREEL BIZ
EFEMCHART 48 « 72 » 96 BRI HE B ERIR
HHN, BE—ZEIZBWTIET 2 BREREEN T Z
ERBHT AR TERICEEZ R L2 E LTW5 9,
AFEBRZBUTO CK 13, Vespa & Water FEEFF & §
(GEENERICROCTEREIC ER L, 2T Vespa
RS Water FBEERHZHA~BEETEMN LT, ZD
FEEIY, AERDSHFIANMEGST) & BT HEER
TholcZ LXOFBRE N EEBREA S RN &I
ERTAHEEZD, LML, CK OY’—7 )NEEE
%10 48 BERALIES 'O 13 24 BRI MO 12 h B
TEEEEZXDE, AEBRORENIRBNTH CK ©

B — 7 ECE OIRRFFIEIZZN b T b SN D ATRE
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Hornet imago ingredient honey permeating liquid drink has influences on blood property at
the endurance exercise

Morie IWAMOTO, '? Hiroyuki IWAMOTO, 2
Osamu KASHIMURA *

1 Department of Environmental Symbiotic Studies, Graduate School of Agriculture, Tokyo University of Agriculture
2 Senmaya Hikari Clinic
3 Laboratory of Health Science, Faculty of International Agriculture and Food Studies, Tokyo University of Agriculture,

We investigated the effects of Vespa drinking, which contained a homet imago ingredient, on the changes of blood
properties, circulation and physical fatigue after endurance exercise of 30 minutes. It was found that the intake of Vespa drinking
inhibited the increases of blood concentration of lactic acid, ammonia and phenylalanine after exercises. However, it was showed
that the intake of Vespa did not influenced on creatine kinase. The intake of Vespa drinking increased the pre-exercise Fischer's
ratio. The exercises after the intake of Vespa drinking significantly raised carbohydrate metabolism (31.8%) and fat metabolism
(15.1%) compared with the exercises after water intake. Moreover, it was observed that the intake of Vespa drinking increased the
blood concentration of tryptophan and decreased that of phenylalanine. From the above-mentioned, the intake of Vespa drinking
raised carbohydrate and fat metabolism after exercises and reduced imjury and metabolic disorders of muscular cells, and the
possibility that aromatic amino acid involved with central nervous system was suggested.

Key words; Vespa, human, endurance exercise, amino acid
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