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5. $hbb, Eil, 125V ER &
Aa ) —DruA, K&IGEYE, @EORER,
WIS, EEE Y, SoicHalEnrdbis
THMPIZ L 2B ES—DDEMKICE ST
BEAKBAMNLVRATHS, TOXHBAPLZR
Wi B BB Nic B 5 B IS RS E
ERREDO—D L > TWVWE, —F, BTHED
FEsh @RIt BT, AEIREL ORI EY)
OHAITYEE & b HARDIRET [R5 &
LThdW0id [#] & LTHH L Essd
h o FRFERICRIITTETV A, FHE
NIED 122491134 TV D B ISRILE WS &
Db, TR OES LTV - FIH
HETh-1EBbhb ZLTEEFIHENT
VWaAYEOHICI YNFMED T o —v v
) — (royal jelly; LI'F R] &l&3) 23 5.

R] 3 BB 50k [BFEEM] 04
Db EIELFIHESh TV A, TERER] &
L CTHE & oMFRIRAE DR IC RS 1
(BAE#EERE >~ ¥ —, 1995), L BrEh
T3 (B, 1995). %7z, R] O%kEic>W\WT
BERZ V7 POBRE DS EFLFICEVRR
LNTETWVSY, ELIC19544 D [o—=
EEeA 12 hoFirogd | LIk, X oEEF
WIS S IR D SN B K HITTE - T,

L LIE s, ZOHTHEiCbic s
hhrbod, AREINTVLEREFNF—213FHE
HERVAZEW, 72, RID LS icHEMDOEW
RS 127 DR ORI ORFHFEIC L - T
RETCENEENS. 2 TAHTE, HR
DR b LRICEH L TERIYE 7L % (Y

L, R] %R 0ERL L OIEHEFE O—ii D
fRg A A 5 T LT L7,

1. BIEBEXMNVREFI
(1% 5, 1996)

ERZBOEFICALNSE, WbWE [HF
TIDEFNELT, @HE23CTHBELTLS
Fischer 344 %Mttt » ~ (9 MK, (A= 195
g) I LT, fAFEE% 32~33°C, MHXHEE
0%V FICERELLESRRA P L REFIVEL
R, Fh, OPHELITB T 2TURDOAL
TP, BEEOEMS hicEND SAKAD
Hefihrs &, SESEEALCEIhA &Itk
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FNENDOR b LR % 10 A L CaER
LS55, R b L 2AME LTz hics &
e ITEEIEH O 11 HiE 1 B 1[E], R] (1g
/kg) ZRFEIES Lz, X b L 2DEE%AHIS
fEHEE LT, REMEBXVITHHEEZBCI
')fC.

Z b v 2 AR OREZEAE & L 2 RERMN
AR 1 icn L, SHBEHIEEE 11.8% 04
MTH-tcDiTH LT, EiRZ b v AEMRBIC
BOWTIROT%DEEIMCEE -7, ThiTHL
R] 5 BEDIENNR 13 28% ThH b, EMH %
AL (p<0.1).

A =77 4 —F REMELE 60cm O
25, IR fRic &k > TXBEhTw
%3, X2) s 2E8ofTEIcBEL TR, #
TRZER & W S FrREREE IS A E B o Ttk
(FAZ D BV IFERIKEE) c&kb, [3<4]
AU CEEENRD L, FictEsitoET
(BARZHBWVIEY 7 v 7 RIREE) <& 0 iEH
EOHEINT 2 b0 LRENhTVWE, A -7V
74—V ETEICB T EBXEKEX 3 i
AL T, SHIEEE S8 X E$ 1 87.0 [B]T
H - e PEREERERLR R b v 2 BREE 90.1
[T, REE{LEED SN -7 LHL,
RIf#5ic&k-T 1213 [mE THEICHML 2

140 * kit

3 38 X T 2

i R] b3 g RJ
ik TGRS
K38 Eifs L URBERERKR b L 2EFLICB
34 =77 4 — b FITE) QM@ X I 4
Y2
SR eSS (n=8).
RJ: o—¥ ¥l — 1g/kgX11 H, ROKS
SHRBHC N 2R * *p<0.01
IRIEERIC XS 2 HEM: ##p<0.01

(p<0.05).

sk kR B L CRBEAR I E b
SEOEGFHHIIL VS TWBHIETH
%, Kk (30cm X 30cm X 7K 30cm, 7KiE
23°C) o7krhic 16 f3fEIAN S, BV V F
Bpzo—7c, BYoRisE chith 35
STROMREZFEELT6HBMO FF5E
WD RRISIREED & Db %211 L 7 SEShIRAE
15, EIOMBEIRAE (5 SIREE) 24 5 &
RIRShTW3, HEPKKRERS L OCREESR
BRic B 2 EER 2K 4 1SR L e, e HERE
RMEARTIE 187.9 b, mkIkikall <t
1434 W ThH - 71208, EiRR b L REMRRZ
nen 2232, 2306 EEERKILEENED
s>hic (FhZFh, p<0.05 p<0.01). Thic
LT RIS EIZNZF0 18921, 1608
WEEERHEDRERLE (FhZh, p<
0.01, p<0.05). —74, BRERELKRR L&
BTN ZE N 2154 %), 12948THhD,
BREARICBL TEEEAREZED I (p<
01). Chicxl T, RIBEBHIZAEL
1885%), 1615 M LREEA RV THE
BREHRER L. (p<0.01).
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RLERBE) DREBLUFFHOLEDLYHPW
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3. oL B O BRI 0 E1L
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EERICIE Fischer 344 RS v b (Elh:
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EBE S & OFTEERIC IZiaE Okadik) 25 L
o, SRS Ry PNV E ¥ — VEE R T,
10% +v= Y v &g % H O TRODEIC K Z

RERIEE L 72, 3%k LA (Supraoptic
hypothalamic nucleus: SO, M, AR )
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15 sl gete U, #SHEEEA#MEE < SO o
Pl — ka2 B Lic, JUB S o ki
KRB EICHEL TdtoB#fz 23 7{EL
(FED., chicks s, HOHRETIEERE
WHE, BLicHE R RREHEEET 3.
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E O IR, ZxdiEits XU R #E5HO
WHHERaTR, THhEN 30, 33BXLU30T
botz. £, BB stz a7ik, 0
Fn3l, 37T BLUV27 Tho- 1. EEEE
FHEEEICHER L CREFHIEE - 008, B
BTOELRZBRD T/NEh -7, RIBEESET
i SO HL ORI D EIEHE B & OOk
e IR R I e U CiiEs L, Bl
L RIFEEFATH - 12,
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x2 HHZIBOTI ) vA LY VR kBT

N JFIEE %
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WA, MEHEERE S » b TREARE & oA
WHEZ L E ORENEZ OB, T, HEME
o v b AOD R]HEEIC X » THREOFORIIH
Ao, HEEFIcBVTHIUIRS (1962) A5
W L 7o ofE R & ElEk i B X
DEALEE O FBE A R 5k > TELS B3
CEAMEEL 2.

T4 ) YvA4 LYk DNA, RNA O &5
AT A (intercalation) %2 L #fkga
(#530nm) ZFL, HEHHH TEEFENES
(stacking) itk a#KES (dye aggrega-
tion) %2 LRt (9 640nm) OfFH%EFES
5 EMHSHITETN TV S (Baradley et al,
1959; Lerman, 1963). TDZ &n b, Ei#hS
v b O HEHEPXE T8 DNA, RNA
DHEBRELBE->TWVWABI E, RIBEICK
DINSDLEINS KL >TVB I ENEZ
5N 5,

3. SIEMEEFII GEHS, KFER

R] DISBEETEHI>WTREL SIS
h Ghils, 1962), fofTREYIOEI VA
F o —JVEEEFMITBWT, 100~1000mg
/kg EOBLUKTHS) OHETHRES
BT EHGEHENTVWS (hpls, 1982; %
H5, 1986). EERMICIE, SV RAFo—
MEBXE Y 7)) FIMFEDEFEIC R]
1574 —R7—v/[Ix2[6]/HX14 HfH
BEH LR, v RFu—UBLUNY 7Y
) FOULRUBERT B EBEShTOL
% (Cho, 1977). LD LML . E&bY 7 )+

) FIEDEREY € F N TOWERLENT
WHEWDT, SECDOEFNVICKT S R] D%
BEBEIT B &L

Sprague-Dawley RS v b (7 8HR) 1<
20% 7 v b —2EFKEKE 2 BRAERT
Bllick-TEMNY 7Y ) FIMEEFERL
7z. RIIZ05% 4 Ftio—R ICEL, 7
vy b= 2EHEREPKERBEG, 18 1[6E%
AROES L, B5&EE, 100, 300 8LV
1000mg /5ml/kg & L7z, #5HEGE, (&
&, EiEB L EKEEE L 1.

MEEEOREICB VL TIE, RIHEKIES%
18 BFfHl#a A L, = — 7 VIR T, IEESAREIR &
DERML, MEFDOY ZY ) F, Iz
Fo—J, EHaL2A5Fo—L, g—Y XEH,
) VIEEBL TS Vo — REEEATHROF 5 b
A LTHIE L, £7-, ERIMEITIZREH
LT, EREMNELL.

RJ300mg / kg & 5#icBVT, ARG E
IKHARTEETREVY, KE, EEEBLV
EKBEORDAA SN, hoHETIRELI
Ao, -t FFERIZ, 100 8XL0 300mg
/ kg S TROER LA S

MEPOEKIEE 5 # — 4 —DE(LEK 5
WLz IR Y 7Y €Y FiZ 100 8L T
300mg / kg S HTHETRHTL DD HE
IR 75K R 27~ L 7. 1000mg / kg %
ERTRRERSHLESFTH -1, Ra LR
Fo—), B—)REH, I VIEEBLUI LV
I — 23 100 38 & ¥ 1000mg / kg 5 TA
SR ENT, BE TRV SE T 0N
Z/RL, 300mg/kg HGETIEAERRSHE
Gl%Tdh -7, Wz L2570 —vid 100~
1000mg / kg DX THWMEM A A Sh, &
<iZ, 1000mg/kg HESHTREELHEMNT
b7,

AEE R] % 14 HREEES LTIE ~ Y 7Y
£ 1) FORDERZED 1255, BRORED X
51C R] #51R% 4B/ 6 5 0 id 7 BRI E
RThdER20RBRFTE 2~ b LNAK
V. F7z, 1000mg / kg ES5EHDO L) 7)€Y
NIZIAIR SR LRI%ETH - 7245, RJ B
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EEPHELEZLEGEhTBD, SHETIRIE
HETNEASERES NI ENELZONS. C
DEHSBHEHREIHNS (1987) PREEH S
(1995) bELTHBY, RICIIREHE,S S
5T EERELTVS,

4. BR{EfER GEFES, 1996)

HEiKIcE - T, BRBIAAREHDTH B
Y, BREP 7 Y VRIEDHHAE R D
WHEMNTH B, ERICED AN SRR
FR4BEBFRLEZT OKETIRBHEN S
BRETHEFICEZL DT R VF—ZFELEST B
fl, Z0DI3IVF—IRELS W 7oDITIGEIR
BU. COLIIL, BESTL0 OSHICE
I LS Nk & = ORLE( LAY & TEHERE
FE0I, EHBRIEANICBVT, T0R
HEHERD /NS v ZADSEAN T & 2 I Z DFEM
ZaL, BRLIEEOEMN, EAECHEEOE
7, DNA Uiz &84 Lt -1T, Hikx
DOFFHIREEEZ A L, Hifa-erfkEE o3
NoTWwL, b5, El, Bk, El
LR, IMIMERE, BRLs I aMmE
PIREEZGEZECTFHERE DB >TEdD L
ZzonTWa G5, 1988). R] OIEFIEH
ELTIE, FaRL7HR b L8, #{bhik
OB L OIREE T2 RIcBE S 2 FH Ofthic
bZ L DIEAMBT TIlmEIN TV B0 (B
#F, 1995), IhsBOIFNGIEERE . 7Y
=5 VA NRIGDOBSHRIES W TWAIERT
bH 5 (5, 1990). L L, R] ofifgt
TEFICDWTRIASHICINTVRVLDT, X
T X RREIC D > TL B TEHERICEH
LT, R] OHBALIERIc>WT, Hilgfbe 4 3
VTHHBEYIVEBLUESY I v A DORIEK
KThHzp—HoF &ML

Hypoxanthine-xanthine oxidase %&ic & 9
FEHET 2R ——FF Y 5V (0y7) %
CLA RIFMALZEROBEIC L v, @BBILKER
(H,0,) #RaELFVikickh, EFoFy
Vs oA (HO) % Fe*'-EDTA-ascorbate
FEEZRAZHW, 2-deoxy-D-ribose AiEikIc &
h, —HEIEEFR ('0) % H,0,NaOCl %% H

W, CLA {KEMALFERLEIC L b 2hZhil
E L.

TEMERE N TREICNd A R], EYIVESR
LU B—HoF v OHEEEHOEREK 6 IR
L. £hZhOiEEER REEBREEY RO
USRI E L, SERIEIARIIRE DR &
LTHERLTWVA, 0"~ D 50%HIHIEE 13 RT
524%10"'mg/ml, £33 Y EA1.4X10"
mg/ mlBLUPBL—HoF B 87X10°mg/
ml EHEES N, HO, D 50% MRS 12 R]
M10mg/ml, £E%3IVEHMN31x10"'mg/
m BLUB—HoF v 1.5x10%mg,/ml &
HeE S N, HO D 50%HIHIERE 13 RY 5 1.8
mg/mlBLUPESY I VEHMNI93X10°mg/
ml EHEES NS, B—H o F v I3KRETTTRER
54X10°mg/ml £ TOWEE THEIEHIZE
HOoNBH -1z, 0, D 50%HNHITEE 12 R] A3
62x10"'mg/ml BLUVB—H o F H 55X
10°mg/ml EHfEEENH, Y 3 VE 3R
2 TIHES 4.7Tmg /ml £ TOMEE CHEFEHIE
B LN - T,

R] 3 4 EORKM T IEMEBREN FRET N
T, $RLLIEEBR(LORGICEE L x %
LTWaEEZSNS 0,7, FEEITKIGHED
=W HO B X2 ORHIERYIE & 725 HO,,
BaFIRERATE © —EiL & O BTN TE R LRUG
ERITEVDNTWSO, It L THERED
HEFERBEA/R L., TolEhb, kil
LRIDSEEEFUHMRIZO—BFELT
R] 0F T 2 iEHBEEEERICE S W TRE]
LT A AJREMASHER S N 5.

AT L reiiigibe 7 3 viddlisTch
A1, BILEREE RTINS R) L[EF
PLE (1.7~110 f%) O%ETH > 2. —H4, R]
DS E LTI, EAHE, KK, T8
HBHWEESY I Y BB EDELEEIERS N
TWBH, HigtfEADb2E5 3 v A, Ch
BVWEEREENTVEL (AF, 1980). T
D& 5175 R] AT 4 FEOIEMRESE S FHET
NTx2BEALF UBRETHET 2EHZE L
TWBIENDS, Ny RDENLEMMEDE
WHTRIME TH B EEZ 5N 5,
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2512-1 Oshikiri, Kohnan-machi, Ohsato-gun,
Saitama, 360-01, Japan.

1. Environmental temperature stress in rats
Rats were exposed to high temperature (33°C)
or alternation of high and low temperature
([23°C, 1h—4°C, 1h] x4 /day) for 10 days. The
rats showed inhibition of body weight gain and
immobility in the forced swimming and tail
suspension tests, which are generally employed
for evaluation of antidepressant activities.
Royal jelly [R]] (1g/kg/day during exposure
to stress) improved the inhibition of body
weight gain, the immobility in both tests
mentioned above, and increased ambulation in
the open-field test.
2. Aging of neural cell in rat brain
Supraoptic hypothalamic nuclei of aged rats
(26 months
orange. Those of aged rats treated with RJ (1g
/kg x 21days) tended to be tinged with yellow

old) were dyed red by acridine

which was seen in those of young rats.

3. Hyperlipidemia model in rats

The model with high triglyceride level was
induced by loading with 20% fructose in drink-
ing water for 14 days. The triglyceride level
was lowered in the model rats treated with R]
(100-300mg / kg x 14 days).

4. Antioxidative action in vitro

The antioxidant properties of RJ] in vitro
were compared with those of antioxidative vita-
mins such as a-tocopherol and B-carotene. R]
scavenged anion radicals (O."~) hydrogen perox-
ide (H:O;) and hydroxyl radicals (HO"), and also
R]J showed an
equivalent potency against these active oxygen
species. In contrast, a-tocopherol scavenged
0."~, H,0, and HO", but not 'O, J-carotene
scavenged only O, ~, H.0. and 'O..

These findings suggest that the antioxidative
actions demonstrated here may play some im-
portant role in the preventive effects of R] on
aging and various physical stress.

quenched singlet oxygen (‘O,).






