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BASEESNB. 7+ F ) CoA ld TCA +4
s VTREEH, 7 VEBRERTREKNICEZE
D ATP 2EHT S, 7T VD ATP 82
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V EMIXTS VAAM OIEA

CORETAERART VAAM M ED
O HEE LTV A0 BEKERHS A
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SIBBIC L THD S LR LTRVKT
JiEW, Eo &S REIETREENIE
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DRFRO»P 2L WVHEETDH 5.
BROGME->71H 2 7V TdhH B VAAM
BERLOWEREZRVD, ROV
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CAAM oKD 7 3 / BRK B
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BRC 381 5 2 X A NFHEKE (VAAM) OFEFKE
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RALTHO-7. BUDTHRAL E + DEHLL
EPERICEEDOIBTY PREERA . B
Bl fRA 2D & 5 18 SR D REE) R BB K (3
A4

—BEOEYERHIR L 12 VAAM ORIR 13:E
i cBEE IcHbN S, VAAM OB LT
EROSEL S, F—Eyicid Ly, £
T, 99 B TARKRTF— by THLRFw
r—, R9Y Y, TAVAY Ty b FE—=Rg &
Dby 7T7RY)—bicHEBLUEEH
1.8% VAAM % 300ml & EfRA TW 720 iz,
BEALEDEFNMOLONREEZRD TN
fo. TEREB O EHASIHB VL, [EhEREK LI
W, [Fekelw], REFTYr+9 &
LTWw3 |, HEShIIKAPT V], TBRA TH
B 5 EABRICBV], O/ 580 ]
13 EREA BN EE Sk, —7, 10km &
BLU20km N—T w5V VYTRFS VS Y
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(T351-01 HEEMEHILR 2-1
LR RERA KSR E)

51 A 3 ik

FIE8 . 1985, 3w NFEEE6(1): 13-24.

Abe, T. et al. 1989. The 14th International
Congress of Nutrition. Seoul, Korea.

Abe, T. et al. 1991. Comp. Biochem. Physiol.
99C: 79-84.

Abe, T. et al. 1995. Jap. J. Physical Fitness &
Sports Medicine 44(2):in press.

Bazzarre T.L. et al. 1992. J. Am. College Nutri-
tion 11:501-511.

Blomstrand E. and E.A. Newsholme.
Acta Physiol. Scand. 146:293-298.

ARRAK S, 1993, FA1R}E 42: 523,

AHEAZME. 1971, Ffgo#(t. ¥4 vF 4 X b
#t. =&, pp. 508.

fREHE] 5. 1991, A{bk3:63:765.

FRARERET ©. 1992, A1k 64 : 965,

FRLERG, P & 1993, 4R 42: 281,

WEE—. 1970. ¥ Y NFOiE -tcdb, Bt
B pp. 327.

BHHIGT 5. 1991, {(A1%}4 41 : 655,

BHI5F 5. 1993, 41k 65:691.

HAIEZ 5. 1990. A1k 62:606.

TH 5. 1991, {F77%}44 41 : 656,

+H O, PR E. 1993, fAAREE 42: 708,

Frisch, K. von. 1967. The Dance Longuage and

Harvard Univ. Press.

1992.

Orientation of Bees.
Combridge. pp. 566.

Wilson, E.O. 1971. The Insect Society. Harvard
Univ. Press. Cambridge. pp. 548.

ABg, TakasHi Effect of Vespa Amino Acid
Mixture from hornet larval saliva on endurance
exrcise. Honeybee Science (1995) 16(1)1-8. Lad.
Insect Toxicology and Physiology, Institute of
Physical and Chemical Research. 2-1,

Hirosawa, Wako-Shi, Saitama, 351-01 Japan.

It is well known that the society of honeybee
is strongly tied by the queen as a controller of
caste system and by the stored food such as
honey and pollen. Compared to the honeybee
which is a vegetarian insect, the hornet of a
canivorous insect is not able to store the food
in their nest, and also have not more solid caste
system than honeybee society. One of the most
important social ties is therefore a trophallaxis,
that is a food exchange between adult making
meat ball and larval saliva, in the hornet socie-
ty. This nutritional exchange was a transfor-
mation of chemical informations from larvae to
adults for control of the social activity. The
larval saliva of 5 species inhabited in Japan
was analyzed. They were contained amino
acids and sugars. The amino acid compositions
were commonly shown a peculiar component
that was rich in proline, glycine and threonine.
The mixture of amino acids (VAAM) in the
saliva of Vespa mandarinia showed an activity
of time elongation in swimming exercises of
VAAM also showed supperssions of the
increase of blood lactate and the decrease of

mice.

blood glucose during loaded swimming exer-
cises of mice. Those effects of VAAM were
produced by the activation of lipolysis. The
lipolysis was induced by catecholamines. The
hormanal induction would occure through a
recognition of the amino acid pattern of VAAM
in the intestine or the brain. When human
took the VAAM before exercise, the perform-
ance was improved.



