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Fig 1. Effect of royal water solution on the hyper-
thermia induced by intracere-broventricular
injection (i.c.v.) of IL-1 B in rats. The
values are mean + SEMfrom 5-8 rats per
group. P***<0.001
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Fig 2. Effect of royal jelly water solution on the
bacteriostasis in G(-) Hemophilus influenza
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Fig. 3 Effect of royal water solution on the SCOP-
induced acquisition impairment of passive
avoidance response in rats. Each column
represents the medians and the range inside 5

th and 95 th percentile
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Fig 4. Effect of royal water solution on the p-
chloroamphetamine-induced acquisition impair-
ment of passive avoidance response in rats.
Each column represents the medians and the
range inside 5 th and 95 th percentile. P*<0.05
P***<0.001

-

—IRBES A BB M B B E - BTR
B 3B F (pyrogen) » A 7 B 44 HEBBR
(exogenous pyrogens) & P4 14 B B4R (endoge-
nous pyrogens)!? o Seibert(1923) 5 i 5 | &2

|



YRR IENIYIE T E K B R R 1 T e
BEZWEMFHRENER  BRHEEANEER
(bacterial endotoxin) » HE&SEM BV RE ~ &
EEEA - HEERHUM AT (septic shock)
f%ELC » Shear (1943) IRIFMEANFTREHE L1
¥ » B & 4% B lipopolysaccharide (LPS)!
LPS o] 38 N 88 M cytokines (TNF- & ~ IL-6 ~ II-
1 8) ~ prostaglandins ~ histamine - serotonin -
kinins /& plarelet-activating factor F@8 4t &
REVEM -

Ohlsson(1990) 22 & $& Hi IL-1 receptors 3&
HiBlse B WPRETHE B R AT5 | R X E
(2), IL-1 B F75 | e h 3518 K FEHE R (pattern)
WAMEANS =5 I ENFERERSEL
EMmIL-1 A 2 EBREENHENSTRAIE
2% 1R X FEFR B9 B [E 8 N8 (true mediator)
310 o IL-1 EE N EHEE - % THE
M - BtEMREMMmERN KRS - &M
REBSHL2E " o A BT EE KRR
(astrocyte) #0114 #8 BE #8 8 (microglia) AT &
B o THRESUMER FEBEIL-119T
FuamRE> ) mARAMERTIL-
| BE] A& — BRI EWFNE - HEARAZEE
I (KR 6/08) 2D BBEABAR TR
B8}% (epinephrine -~ norepinephrine ~ dopamine -
serotonin) R E M2 BE P20 BB
R & IH PR MEAS T i £ AW AT AR (KR IL-1
BHFEBERBELRIE  BEHNEERRIER
WEEE  FRIEERREBBIELEE -
MAEDNEREEE L2 BRTF > RBEYE
EEEFELURFAEZIHEY  BERHNE
FTHREIEEBRESEE  WEASHEEEMIER
R IEEYETRENTNFIHMEZ
SREFS  REIFBE-FTIER > MEEE
RERMTEUHERERE > MFEEERED
ZEHR D o

AT % R S "8 M R B (Hemophilus
influenza) > BERKBUETFTE/NERT > G0
1890 5 K 1918 F & Al im (T ML E Ki1T » ILE
SIRZERS AN RAESDVR - tE
BRSIZEWA > BEREX - PELA - EH
ik > BEEHFYTTEEHIERENE - M52
MBS AR R AT RAED o RICIGES > RTE

]

Journal of Chinese Medical Sciences. 2001.2(4) 251

Em . WEFATEN—ELREESREN
7% > BIAE 28 |4 Mz 2% (Obstructive laryngitis) » 7€
s 24/ NEFPIENSELS OV o EERERRUE E K
AR R E 0.5mg/mI B & ER » &AM
BfE -

SEAKEAZE MESHREBNTHIR
Fr o —MREKCELREFHE > R¥ASH=
%8 > BN45 #AECHE (short-term memory) ~ HRH#AED
{& (intermittent-term memory) & £ #5528 (long-

" term memory)"”) ; 55 it — 4 BhHT A B

B BELIEAIEE > BT MR » B2
FCIEHA (sensory memory) @ —RREBHFE LR
BMWEBANZRKIE > P& IE S (primary
memory) : EEHHE BB oEANIEKE > I
MR ERERZRE/IEK _HiCES
(secondary memory) : EEHHEBRBANZ
E MIEIIEIHERRME LA 0 ZRICIES
(tertiary memory) : EEHBERBTENLZ
g BEIERERETEERERT 0 .
ENRCREARMARUEREBZMN > &
BEHRRE Tt 2 FEE: » B2 E LS (acquisition) »
SC1& Z [@ (consolidation) ~ ¢ 1& B I8 (retrieval)
X P52 2 18 (reacquisition) @12 73D o
FREEAEIE  ABEENEFEEMRK
&M 2 U > aE B8 & acetylcholine X sero-
tonin FEWHE R Ml B | T FE—-FRELE
ABZEM N EREREE  c FITEREES
7T > Drachman X Leavitt & 3R £ & A 7£ iR
F acetylcholine # % g5 15 HTHI SCOP 1% » @E 4
BOLE NFIRIE ZETHRSERCY S Quar-
termain & Leo % IR 45 T A B SCOP 1% » =] {5 A
M cholinergic neuron Z loss @ EH 2L EEE
ez [E 8 o R LFI A 2 B bE g 15 T8I SCOP 3%
B RIS > CERANEERSETE
18T % BE S o AW IRAT R L
SCOP » ®fig AR BAEPRE XL FMHE » &K
LREEERE  FELLELBET IR
AR R S o BEREAR - BT HKEB W (1-
Omg/kg) E— RAGEK —BREBEEZER > B
SCOPF AR LEESEMYENE(E
Fi o T serotonin (5-HT) 7EBHEIM KR 2
BITBEAWEH » 388 P& serotonin 48 &
MrEeEREeRnE—EEzarEaatd .

|



252 Journal of Chinese Medical Sciences. 2001.2(4)

£ Ogren Z % 5% # » PCA 5 serotonin 2 ¥
HEER > MA RS EEREER AT E
APCARFHWE AL EREBEE 5 o
BN BEUKBRE —RIGERER

HPCAF B A BB EHEREERE NS

o RE3mg/kg BIEAREE - B LMESR
fER A AE FAROKER I NER L B ERE(E
FH B] 8¢ £ # 4i& serotoninergic system HE§ o

fra L RER > BT RKERERER
FZME ~ RAENEZERERBE (R -

Q|

AR 5T K 5 R B B R B i A AT AR PR
NATREEXHIZBENHOH LR GF L
) 18 1 B A7 B U R IR B BUR 22 SUIR B 3
REEIEEMENTFELEBMSHERRE
BN LUBRISE R » (£ ILEEH o

SF R

LEFBA I LS
1971 ; p.621-636 ©

2.REEREHE (M) g3 LIBRIBE
HibR 4t - 81986 ; P.4350-4354.

3=BE & Byin  BER : BIRRY
BELRZEEASEAMNER BRI &
M E o ARE B2 5T 1985; 10 (2) :97-10
1o

4. Nakajima C, Okayama A, Sakogawa T, Naka-
mura A,Hayama T. Disposition of ampicillin
in honeybees and hives. J Vet Med Sci. 1997;
59(9): 765-767

5. Fujiiwara S, Imai J, Fujiwara M, Yaeshima T,
K awashima T, Kobayashi K. A potent
antibacterial protein in royal jelly. Purification

BIZZ2WHER &

and determination of the primary structure of
royalisin. J Biol Chem. 1990 5;265(19)

6. Tamura T, FFujii A, Kuboyama N. Antitumor
effects of royal jelly (RJ) Nippon Yakurigaku
Zuassihi. Antitumor effects of royal jelly(RJ)
.1987;89(2): 73-80.

7. R0 RMAEEER T EHNRRNES

]

DRBEB M. PEIREZRHRAE
TEX » B 1997 o

8. Suits E, Isaacson RL. The effects of scopo-
lamine hydrobromide on one-way and two-
way avoidance learning in rats. Int J
Neuropharmacol 1968;7:441-446.

9. Quartermain D, Leo P. Strength of scopo-
lamine-induced amnesia: A function of time
between training and testing. Behav Neural
Biol 1988;50:300-310.

10. Boulant JA.Thermoregulation. Fever: Basic
mechanisms and management. Raven Press.
New York. 1991;pp. 1-22.

11. Rietschel ET, Brade H. Bacterial Endotoxins.
Sci Am. 1992; 8: 54-61.

12. Ohlsson K, Bjork P, Bergenfeldt M, Hageman
R, Thompson RC. Interleukin-l receptor
antagonist reduces mortality from endotoxin
shock. Nature. 1990; 348: 550-552.

13. Dinarello CA, Cannon JG, Wolff SM. New
concepts on the pathogenesis of fever. Rev
Infect Dis. 1988; 10: 168-189.

4. Dinarello CA. Endogenous pyrogens: The role
of cytokines in the pathgenesis of fever. In:
Mackowiak PA, ed. Fever: basic mechanisms
and management. Raven Press. New York.
1991; 23-48.

15. Kluger MJ. Role of pyrogens, cryogen. Phys-
iol Rev. 1991; 71: 93-127.

I6. Breder CD, Dinarello CA, Saper CB. Inter-
leukin-1 immunoreactive innervation of the
human hypothalamus. Science. 1988; 240: 321-
323.

17. Lechan RM, Toni R, Clark BD, Cannon J G,
Shaw AR, Dinarello CA, Reichlin S.
Immunoreactive interleukin-1 8 localization in
the rat forebrain. Brain Res. 1989; 514: 135-
140.

18 Blatteis CM. Neural mechanisms in the pyro-
genic and acute phase responses to interleukin-
L. Int J Neurosci. 1988;38:223-232

19. Rothwell NJ. Mechanisms of the pyrogenic
effects of cytokines. E Cytokin Network. 1990;
1: 211-213.

|



20. Busbridge NJ, Dascombe MJ, Tilders FJH.
Central activation of therrnogenesis and fever
by interleukin-1 B and interleukin-1 «
involves  different mechanism. Biochem
Biophys Res Commun 1989; 162:591-600

21. Opp MR, Krueger JM. Interleukin-1 receptor
antagonist blocks interleukin-1-induced sleep
and fever. Am J Physiol. 1991; 260: 453-457.

22. Akio M, Naotoshi M, yoshiyuki S. Functional
and structural difference in febrile mechanism
between rabbits and rats. J Physiol (london)
1990;427:227-239.

23 Futoshi S, Shigenobu K. Interleukin-1 28
augments release of norepinephrine, dopamine
and serotonin in the rat anterior hypo-thala-
mus. J Neurosci. 1993;13:3574-3581.

24. Carmelina G, Pietro G, Maria GD. Activation
of the hypothalamic serotoninergic system by
central interleukin-1. Eur J Pharmacol. 1991;
209: 139-140.

25 Mohankumar PS, Thyagarajana S, Quadri SK.
Interleukin-1 B increases 9-hydroxyin-
doleacetic acid release in the hypothalamus in
vivo. Brain Res Bull. 1993; 31: 745-748.

6.BIFY  HEHASR A o U & B 5% (T R 1 BR % Bt
BT > HRE SRR ESH AT
TERC o 5H11995 o

AETHR  MIRE - TS R B R
B2 BETEZ bRt - 1996 ; 349-353 ©

]

Journal of Chinese Medical Sciences. 2001.2(4) 253

RITEZ  HEVS PREE HARAL 1986
pp-223-225 °

29 Graham RB: Memory. In: Physiological
Psychology Graham RB (Eds.), , A Division
of Wadsworth Inc., California, 1990;pp.611-
648.

30. Izquierdo I: Endogenous state dependency:
Memory depends on the relation between the
neurohumoral and hormonal states present
after training and at the time of testing. In:
Neurobiology of learning and memory (Eds.),
Lynch G, McGaugh JL, Weinberger NM , The
Guilford Press, New York,1984;pp.333-350.

3I. Rosenzweig MR, Bennett EL Basic processes
and modulatory influences in the stages of
memory formation, In: Neurobiology of learn-
ing and memory (Eds.), Lynch G, McGaugh
JL, Weinberger NM, The Guilford Press,
New York, 1984;pp.263-288.

32. Drachman DA, Leavitt ] Human memory and
the cholinergic system: A relationship to
aging? Arch Neurol 1974;30:113-121.

33 Kandel ER: Biological memory models the
switch from short- to long-term facilitation at
the connections between sensory and motor
neurons of the gillwithdrawal reflex in
Aplysia. In: Anderson P, Hvalby O, Paulsen
O, Hokfelt B (Eds.), memory concepts: Basic
and clinical aspects, Elsevier Science Publish-
ers, New York, l993;pp.93-98.



]

254 Journal of Chinese Medical Sciences. 2001.2(4)

Studies on the Antipyretic, Antibacterial
and Attenuating Effects of Royal Jelly

Chun-Shu Yu', Fu-Shun Yu’, Fu-Yu Chuen', Chi-Rei Wu'
Jing-Gung Chung3, Feng-Tsuen Yehl, Ming-Tsuen Hsieh'

nstitute of Chinese Pharmaceutical Science, China Medical College
’Institute of School of Dentistry, China Medical College
3nstitute of Microbiology, China Medical College

ABSTRACT

Royal jelly is commonly used by Traditional Chinese medical doctors to
nourish and strengthen the bodies of patients with weaknesses due to convales-
cence, rheumarthritis, etc. Royal jelly has also been used for its antibacterial
properties and improvements on the endocrine and hemopoiesis systems. Royal
jelly has been used in many countries. However, we found very few pharmaco-
logical research reports published on the functions of fever-relief, antibacterial
and memory enhancing capabilities. Therefore, our research focused on the
initial evaluation of the heat-causing factor that induce fevers, temperature
lowering and fever-relieving functions, bacteria restraining function, and medical
induction on learning-barrier attenuating effects. Our results showed the royal
jelly (0.1-1mg/kg) had dose-dependent antipyresis functions on fever-causing
factor interleukin-14 (IL-1 4 that induces the fever phenomenon. However, we
found that the effective dosage of royal jelly had no effects on the body temper-
ature of healthy rats. Royal jelly also has restraining functions on Gram (-) and
Gram (+) bacteria growth. In addition, after administering royal jelly (0.1-lmg/
kg) into the abdominal cavities of rats for 1 week, the medicine the induced the
attenuating effects in learning in rats showed dosage interdependent improve-
ment functions. Based on our results, it is acknowledged that royal jelly had
fever reducing , antibacterial and attenuating effects.
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