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Effect of Propolis on Insulin Resistance in Fructose-drinking Rats
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Propolis, a honeybee product, contains a variety of biologically active substances. The present study was designed
to investigate the effects of propolis on insulin resistance induced by fructose-drinking rats (FDR; type 2 diabetic animal
model) . Male Wistar rats (6 weeks old) received 15% fructose solution in drinking water for 8 weeks. FDR showed sig-
nificant increases in plasma levels of insulin, Homeostasis Model Assessment ratio (HOMA-R, an index of insulin
resistance) , body weight, and systolic blood pressure but not blood glucose levels, when compared with control rats.
Brazilian propolis extract (100 and 300 mg/kg, p.o.) treatment for 8 weeks significantly decreased the plasma level of in-
sulin, HOMA-R, and body weight, increased plasma triglyceride levels without affecting blood glucose and total
cholesterol levels, and tended to decrease systolic blood pressure. In isolated and perfused mesenteric vascular beds of
FDR, propolis treatment resulted in a significant reduction of sympathetic nerve-mediated vasoconstrictor response to
periarterial nerve stimulation (PNS; 8 Hz) and tended to increase the calcitonin gene-related peptide (CGRP) nerve-
mediated vasodilator response to PNS, compared with those in untreated FDR. However, propolis treatment did not
significantly affect norepinephrine-induced vasoconstriction and CGRP-induced vasodilation. These results suggest that
propolis could be an effective functional food to prevent the development of insulin resistance.
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1. EER#H$HY FERIZ1Z, Wistar REEES v b
GEREBRMEILDEA) 2HV, 6 AMIVEE
ZRMBL, 8 15% 7))V b— ARk ZE H HICK
KE®/7z. F7= control BEITIZ D D ITKEKZE
KEE7= Bz, KU SO L CREHS -
(W 220X L 320X H 135 mm ; & H&/EFrE) NI 3
IETOFEFL, f (U Y)VERTER 138
HIZH A7z, FE=EX, MHMHEEZ 40-50%, =ik
% 20-25°C ICHERR L, 12 BRRIOBARS Y1 7)) (G
T3 AM 8 : 00, 4% : PM 8:00) IZa%5&E L /~.
ARWFE M LR EE Y EIRIT A KT A hE > THE
ML 7=,

2. Propolis REI%ZS570ba— )L 6 1 fi
Wistar RIEME T~ M 15% 7))V b —REKREH
HICE KX 85 &R 8 JE [ propolis % #% 4%
5. 7. Propolis IZ 50%propolis TF 2% (HILIH
WL KDL Lot No. 060901, 7 5 Y )LiE) %
FAWY, corn oil IZ{AfR S ¥, propolis T3 X 100 K&
U 300 mg/ kg DG RAEKRZIER L 2. Z OBEK
Z1HI1[E, T—7)VERE T T2ml/kg DAFET
ROV >FZ2ANT, wmERO#%EGE Lk £ka>
FO—)L & LT, control BEICIZ/KHEKZ, IAIER
5. FDR BEICIIIAIED corn oil IBHE 2 FNZF N 2 ml/
kg DERETHROBG L.

3. BEE, RKERUVEKEDAIE  fH MM
i, 23 HEBICERENUOMUKEZBIE L, 8 M
DORBRBRVRAKEZE N L 2. £2AHIT 1
TN 1 [EHE U7z,

4. MABREBROEEFOEEORNE MK
BRAT e OV 22 i B i B A1 oD VT, 12 BER B 1%,
T —J )VEERRIE T, Ol ZRR 2 17 W) 0.8 ml £R1f
L, —MIZEBICY RN>F—=YT (Bya -1
T )T« 7 AEED) I Tl EERIE L. FRD
WKL REIE OB L, mEY > T EL T
—80°C TREFL, MIEHITHBIF DA AU E,
JLATO—=)VEKRT N Z7 U+ RMEOHIEIZH
Wiz, MyEHA > XU AEEA A CREF Y b
(T3 Z2#HL, Btk RU>E/
O—FILHUREBIVE Y b 2R Uik ZER W
EIA Y > KA v FIEICTHIE L=, £MmiEda

L A7 0 —)UMERCIMES S U 27Ut RMEDOHIE
I3 L X70—)VE-T A T a— (ROEHIEE)
KORYZ U RE-7A T d— (FIJEHZR)
ZfEF U BERTETHIE L 7=, Propolis DIERIZ#% 5
g (6 i) DEITHT 2E5% (148 OED
FETREl L=, F721 >R VARPIEOEETH 5
Homeostasis Model Assessment ratio (HOMA-R)
1% plasma glucose (mmol/1) Xinsulin (uU/ml) /22.5
OXTHEH L. B

5. W#EEAME O RIE Z v b & M RREE T IS
37°CITHRIR U 7= 28R I AR, RBEYAR O I A if
oy k- ZAHIEE A M ERE 2 ®E  (Unic-
om 1) Z Ay, tail cuff plethysmograph %12 T#Hl|
& L7z

6. HEHGMEEEIR IS RIEARDEREER 14
HENIZ BT S control (EALERE), EIEH 5 FDR
K TX propolis $5- FDR % pentobarbital-Na T i§ i
N GIT XD RREEEBIE L, Kawasaki © O 5{EY
ThHEESRILE R /ML, #EREAE L bk
JEHEEBIRN AR TF L 8 =2 — L ZFAL,
Krebs-Ringer bicarbonate % (Krebs %) GiiLi% ; NaCl
120 mM, KCI1 5.0 mM, MgSO, 1.2 mM, NaHCO; 25.0
mM, KH,PO, 1.2 mM, EDTA-2Na 0.027 mM, CaCl,
2.4 mM, Glucose 11.0mM ; pH 7.4) 23 AL CIE
KNDIMRZBRE L7206, EHEEEIRINE K Z 5
BEHITHE L2 ML 2mERIE 4 2D EHR
2L, NS OENRIIEKRUBL, 4 4A0FE
iR 5 T2 BRIk 2 B E T < TYIOEEL C,
WA B RS R DRERIEEA & Ule, A Z L
&R &%, Krebs ji§ % peristaltic pump (AC-2120,
ATTO #) T—Eifi# (S5ml/min) #RL /. %
7z, FEAROEZG<7=%, Krebs # (0.5 ml/min)
EAEARIMC KA L 72, Krebs iICIZH 50U
95%0,, 5% CO, DIRHH X Zfafn S &, 37°CITH
WU AMEENEZ @RI 2. EALRYT
DORICEWSEIERNS > AP 2 —8— (TP-200T, H
ANER) ITTEREZRIE L, FEREDOZEZ M
EREEAMELT, S (model U-228, Pan-
tos #h8) kIZARERL 7z

7. ERERERIOFI-L 115 L P S 84 U of.
K % Krebs {1 CREVEBALA 30 778%, BEIREMNZR
ELDzR L, HEEEIFP (PNS) (8,12
Hz) K& U\ norepinephrine (5, 10 nmol ; #— =4k)
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DIEAZITY, MENHERISZRIE Lz, £ DR,
guanethidine (5uM) & methoxamine (7 uM) % &
# Krebs ¥ 2 ¥ L, WEUiHE Z 100 mmHg 2% £
TEHXE/Z0DB5, PNS (1, 2, 4 Hz) U\ rat CGRP
(50, 100 pmol ; X7 F REFZERT) #EAL, ME
PR KOS 2 HIE U7z, PNS X _ERGREEE) AR A2
Bz X ZIROBBEMZ T U TEUMNHREE
(SEN-3301, HAYEERD) 12X D{T>/~. Norepine-
phrine 2 T8F CGRP ®iF Al infusion pump (model
975, HARVARD &) %MW T LGRMEEIRAIC
AU Za— U AHEOERBHICESEEA GEA
W 100 u1/125) U7z, FEBR D & 21T papaverine
(100 uM ; KHAFERBEE) 2HRL, RRILEX
Jis 7z HlE U7z,

M ROSPEDZEAEIX, I e RS T EETIE D
EH45 (AmmHg) T/RLU, MM KL TIE,
papaverine IZ KX 2 e Kilfg b & 100% & Lz & &
DilFRE (%) Tl L 7.

8. MRETSHUMENT GO N ERMEIEEE L
FEMERRZE (mean*S.E.) THLU L. Boikis
V3, 2 BEHIEBR OB E IS D720 Student’s ¢ FRE
ZHWT, ZHMOEKRTIE, —JtiE S8
(ANOVA) 1%, Tukey DL HEHLBMEEZ M NT
Mt FRLE 2170, BRE S% KRG ARED D
EHIEL 2.

] R

1. BEE, RKERUVHAEICKET propolis £
%5 O%E  Table 1 ICFHABEHIKITICHBIT 28
K ERORBARRZ R L. RIERS FDR O
BEARIT control BEICH R THEITEWEZRL
773, propolis % G OB R R & ORICHERZE
B3O snnolz. Fiz, BIE#ES FDR O
ok B control BEICHERNTHEICE WEZRL
7273, propolis $% G- H# OFHK & & DRITH E/RZ
{EIZFRD 5178 /nho 7= (Table 1).

Figure 1 1Z1%, control #, &HE# 5 FDR ;O
propolis #%¢ 5 FDR BHIC B T 2K EDO L Z R L
7. W35 FDR # O R ET control FIZ LR T
FRICEWEZRL . —7F, propolis £ 5 FDR
T DIRE L propolis %5 HEICKEL TIRTF L,
propolis 300 mg/kg % 5- FDR # @ {K & |3 control
HEFRETH- .

Table 1. Total Food Intake and Fluid Intake during the Ex-
periment in Fructose-drinking Rats (FDR)

Total food Total fluid

intake (g) intake (ml)
Control 850+ 11 1150+20
FDR + Vehicle 645+20* 1455 +£23**
FDR +Propolis 100 mg/kg 695+20* 1390 +25%**
FDR + Propolis 300 mg/kg 700+20% | 1510-£15%*

Control and FDR received normal water and 15% fructose solution as a
drinking water for 8 weeks, respectively. Propolis at doses of 100 and 300
mg/kg was administered p.o. for 8 weeks. Each value represents the mean
+S.E. of 6 experiments. * p<{0.05, ** p<{0.01 vs. control.

2. MAREBEICKRET propolis RIS DHE

2-1. Mm¥EE, fmEHAM > X)) > ERT HOMA-
RIECR(EFTHE  Figure 2 ICHLERTITH T S
8 FAMALE S TR D B E & i1 > 2D fED
R HOMA-R Q& L Z R U2, 7V b—X
BT R 6 WEEFIC BV S MEE L, control #f 83+
7mg/dl, RGPS5 FDR # 80+ 4 mg/dl, propolis
100 mg/kg # 5 FDR # 89+ 6 mg/dl, propolis 300
mg/kg # 5 FDR # 82+ 5mg/dl Tdh > 7. Con-
trol Ff J NI #% 5 FDR BEIC B 5 8 SE[E#% O 1
PEEIIRE DO LANASNN, BEELREDSN
oz, I 512, propolis #% 5 FDR #ICHBIT 5
MBS fE & 75 46 5 FDR BE Dl & fbi U CRIFEE T
HV, FEEIASNIRN- Tz (Fig. 2(A)).

7)o s —ZAfHT 6 BRI B B i1 >
Z VU filld, control £ 0.31+0.02 ng/ml, &R
5. FDR #£ 0.28+0.01 ng/ml, propolis 100 mg/kg #%
5 FDR #f 0.31 £0.03 ng/mL, propolis 300 mg/kg
$% 5. FDR £ 0.31£0.03 ng/ml TH > /=. HEERG
FDR B TIX 15% 7 )V 7 b — AR D 8 KT
KO, MEFRA AU A 14 # s control # D
K445, AT 6 HEBRBEON 7B EFL, &1
AV UIfE %< U7z, Propolis #5112k 0, &
4 > A A#ilZ propolis DHEICEKEL TR TFL,
300 mg/kg %5 FDR B TI3iF 4% 5 FDR (T [L#
L TEHEERKTNA LN, control # DOE & [FFEE
THho7= (Fig. 2(B)).

1A RHIEDEFE T H % HOMA-R fH 1
Fig. 1(O)IT/R L& DT, A S FDR #TlE 7
Vo7 s —ZABAMENITHER U THK S 5, 14 kO
control FIZH# U TH) 3 f5#2% LA L /=, Propo-
lis $¢ 5. FDR #2317 %5 HOMA-R % propolis £ 5
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Fig. 1. Effect of 8-week Treatment with Propolis on Body Weight in Fructose-drinking Rats (FDR)
Control and FDR received normal water and 15% fructose solution as a drinking water for 8 weeks, respectively. Propolis at doses of 100 and 300 mg/kg was
administered p.o. for 8 weeks. Each value represents the mean+S.E. of 6 experiments.
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Fig. 2. Effect of 8-week Treatment with Propolis on Fasting Blood Glucose (A), Fasting Serum Insulin Level (B) and the Index of
Insulin Resistance (plasma glucose Xinsulin/22.5) (Homeostasis Model Assessment; HOMA) (C) in Fructose-drinking Rats
(FDR)

Control and FDR were received normal water and 15% fructose solution as a drinking water for 8 weeks, respectively. Propolis at doses of 100 and 300 mg/kg

was administered p.o. for 8 weeks. The vertical scale in A and B indicates the fold increase over the value in the 6 week-old rat. Each value represents the mean +

S.E. of 5-6 experiments.



No. 12

2069

HICHKEL THK N L, propolis 300 mg/kg % 5-
FDR B2 B W TR G FDR BT HATHEIT/N
IWEZRL, control BEEIFITFRIBEEDMEE /2>
7= (Fig. 2(C)).

222, MEFRRILATO-ILERTN) &
) MEICKREFTHE  Propolis 5T K 2 MiEH
ML ATO—)LEDZE L E Fig. 3(A)IZ, U
Uty REDZEALZ Fig. 3(B)IZRL /7=, 77
~— 2 LT 6 ARSI 2 MiEHh 2L X 70—l
fEilL, control # 90+2mg/ml, B 5 FDR #
91 + 8 mg/ml, propolis 100 mg/kg # 5 FDR #f 92
+4 mg/ml, propolis 300 mg/kg %5 FDR £ 93+ 6
mg/ml T®H > /=. Propolis # 5% 8 HEICHB T
%, #31L A7 0—)LfElZ control # & VAL 5
B FDR OfE LB L TRBEETH D, AEAETHS
SN7amo Tz,

)V b — A A LR 6 BRI BT S Y 7
Ut U K{Eld, control # 72+7 mg/ml, HiEH5
FDR # 61 + 4mg/ ml, propolis 100 mg / kg # 5
FDR #t 51 = 1 mg/ ml, propolis 300 mg / kg # 5
FDR # 54+ 6mg/ml TH o7z, 14 HWEHFFIZBIT S
RIS 5 FDR o1 b U 277U+ R{fZ control
BT L TERICEWEZ R L /=, Propolis &5
Hoimd ~YU 27Ut RMET control B & OVEIE
H FDR LR L TEWEZ RTEANA SN

A

Ratio

n, FEREIRD NN .

3. WEHAME (S & (X9 propolis REAR G5 DEE
Propolis $% G- & 8 i [l 5-#& 1 I¢ D Yfe ] ifi = D
ZAt% Fig. 4 IT/R U7z, IAMEBS FDR #£Tld 15%
TV N —ZAVEWRO 8 EMEKKIZEK D, MmER
control BEIZ LR THEIE WEA R L=, Propo-
lis 300 mg/ kg % 5 FDR B O i JE 13, EHEKG
FDR BT U TR WE Z /R T2 A 5 Nz
n, FEETRED NN .

4. BEEESRICE T2 MERSEDE(L

4-1. REMBRERECR(ET propolis RIAR G D
HE  BIEBETOZ Y NEREEBIREREAIC
BWTPNS (8, 12Hz) %175 EHIBHBHEICTKEFE L
RERIE EREPERINS. O RINIIME FpEAE
SR AR R I 1T K U F B X 3 7= norepinephrine O Ifi.
BINMEIC XD Z EDRER I N TV S, 19 AL RIS
Z 7~ norepinephrine 73 AZ & o T H [ 72 I Hi K
ISR I NS, MEFEH LD ol 7 RLF U
CEBRERENUERIETH 5. 'Y Control K UF FDR
FEANZ BV 2 28RN O 1t e Bt D 1 8 s 5
% Fig. 5 1IZ/R L7z, VAIEH 5 FDR EEARICHBIT S
PNS 1T & % 22 AR 1% D IR S i control FEA D
FOSIZHNTHERBIZEWEZ/RLU 2. £z propolis
300 mg/kg ¢ HAEAIZ BT B PNS 12 & B e K i
WSIA S FDR EAIZ B 2 MRl L T/ E

5.0
4.0
3.0
20
1.0 f

0.0 -

O Control (n=6)

E FDR + Propolis 100 mg/kg (n=5)
B FDR+Vehicle (n=6) [M FDR + Propolis 300 mg/kg (n=5)

Fig. 3. Effect of 8-week Treatment with Propolis on Fasting Serum Total Cholesterol (A) and Fasting Serum Triglyceride (B) in

Fructose-drinking Rats (FDR)

Control and FDR received normal water and 15% fructose solution as a drinking water for 8 weeks, respectively. Propolis at doses of 100 and 300 mg/kg was
administered p.o. for 8 weeks. The vertical scale indicates the fold increase over the value in the 6 week-old rat. Each value represents the mean =S.E. of 5-6 experi-

ments.
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Fig. 4.

Effect of 8-week Treatment with Propolis on Systolic Blood Pressure in Fructose-drinking Rats (FDR)

Control and FDR received normal water and 15% fructose solution as a drinking water for 8 weeks, respectively. Propolis at doses of 100 and 300 mg/kg was
administered p.o. for 8 weeks. Each value represents the mean+S.E. of 6 experiments.
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T S0t 50
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S 40r 40
A
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= %0
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=

- 0~ 1 1 0

8 12 (Hz)

NE

5 10 (nmol)

O Control (n=6)

1 FDR + Propolis 100 mg/kg (n=5)
@® FDR+Vehicle (n=6) M FDR + Propolis 300 mg/kg (n=5)

Fig. 5.

Effect of 8-week Treatment with Propolis on Vasoconstrictor Responses to Periarterial Nerve Stimulation (PNS) or

Norepinephrine (NE) Injection in Perfused Mesenteric Vascular Beds with Resting Tone in Fructose-drinking Rats (FDR)
Control and FDR received normal water and 15% fructose solution as a drinking water for 8 weeks, respectively. Propolis at doses of 100 and 300 mg/kg was
administered p.o. for 8 weeks. Each value represents mean +=S.E. of 5-6 experiments. *p<0.05 vs. control. {p<0.05 vs. FDR + Vehicle. MPP: mean perfusion pres-

sure.

BEZERL, BEENED SN, —F, propolis
BHEARITBT 54K M2 5 A 7= norepinephrine
AT X 2 IHE i, control fEAS K NI #E 5
FDR fEA & this U CHERZ(IZA SN - .

4-2. CGRP 2 t%EE(C R (F T propolis REATR 5
DEE  REREN T ICEADNE 2HESE

HEREZ LR IE/-IRET, PNS (1-4Hz) %17

S &, HEKGHEOERTEEKTHEHEINS. 20
S ML & B CGRP ¢ 2 1 U 7z I 8 ot % SO
THDTENHHINTNS, ¥ Control KX FDR
128V % CGRP ik o il 7 5t 2 Stk D 1 7 s 5
%Z Fig. 6 IZ/n L7z, IBHEH 5 FDR EARICB T 5
PNS T & % 3t#% [ it ld control #EA D [ i X T
INE L BBIEMNA SN, AEEZED SN
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@ FDR+Vehicle (n=6) H FDR + Propolis 300 mg/kg (n=5)

Fig. 6. Effect of 8-week Treatment with Propolis on Vasodilator Responses to Periarterial Nerve Stimulation (PNS) or CGRP Injec-
tion in Perfused Mesenteric Vascular Beds with Active Tone in Fructose-drinking Rats (FDR)
Control and FDR received normal water and 15% fructose solution as a drinking water for 8 weeks, respectively. Propolis at doses of 100 and 300 mg/kg was

administered p.o. for 8 weeks. Each value represents mean +S.E. of 5-6 experiments. MPP: mean perfusion pressure.

7h 5 7=. Propolis #% 5 FDR fZA 12513 % PNS 1T
K DR T control FEAREFBETH>7=. £
7=, Fig. 6 IZ;R L 7= & 512 CGRP 1 AT & BB fE
R BWT, propolis $¢5- FDR #5248 D i 1%
% 5 FDR KA D KOG & g U TH B R Z (I &
SNBMho T,

% £

A, A AU ARPIEIRHEREZ T TR<E
i, IBERBEY, SMERELOERETHEDS
N2ZENHPASMHERD, BRBEBEOBERIAT &
L TCOMENENMDDDOH B, 1 > A ki z
IR EBREYETIITITRRLZ IR D ONHE SN TS
D, KBILTHRFREETT ) EERWFIEET LN
Hd. IDOH, BRNEEETINDIDTHS7
W b —ZEREHKE T v b (fructose-drinking
rat, FDR) &, v ~Z27)L 7 b—ZfEKIZT
FBEITAHIEICKDIERINS. 1O DbhidIn
¥ T FDR 2GR MiEH 1 > AU ED EF7R KR
BIMEZRT I EZHSNITLTND, 1D ABZEIC
BNWTH, Wistar REH T v MTTILT b— A
WE 8 K S &5 LifiEROIMmEH 1 > A >
I3 3 fFFIC ER L, &A1 XU VIMENED 51
. UL, MEMEIRED LARASNEDHOD

BERBETIERBRWD, £, 1 2R CRHi%E
DIEETdH % HOMA-R fli & control #EIZ Hi#g L T
KIBOERNASNZDT, ZORHO FDR T
31 R APMENR o TNnB EEZ SN,

4 > 2 Y EHIPEE S )L @ FDR 12 propolis & &
W59 5 L&, migHh~1 > X1 f#El propolis @
BGRABICRES TIRRL, &1 > A > IE 2 HiH]
L., SHIARAY CEPIBEOHEETH S
HOMA-R fE % propolis ® &K AFIEITE T L, &
¥ 5 FDR BEICHANTRWEZ RLE. 25D
FER NS propolis D B G311 > AU RPiE
FEIE 7 W9 2 FTREPE DRI S N 5.

IR FDR Tld, #REEEOR R &k
K EOEBRBREMAA SN, 16 HERKFIZHB N T
R 5- FDR # O{KHE 3 control BEIZLENTHE
KEWEzRLZ, ZOHRKUIFEOBFEIICZL D
e EEZE5NS. —J, propolis %5 FDR # T
VA 53 FDR TR I N/=RE M HIH =
1, propolis 300 mg/kg ¢ 5 FDR # DK HE T con-
trol fEEFRBETHo7=. LML, propolis % 5
FDR HICB T 5 EBERE ERHKEIZHEERS
FDR # & ORICHBISZBN A ENIEN > DT
propolis IZ X > TEMRENE T U2rER, RENMH
DULIzEIFEZ SN, B > AU Rt
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DEEICHEG TS EHEINTNSLDT,
propolis {2 & % & 5 5 i #0 i /E i ark U 7z
propolis IZ K A IMIEH 1 > AU Ml FERITE
HELTWwWsragEEd EAZONS., ZOLDR
propolis 1T X 2 REEIMIMHIERISHRE N TV
W73, propolis E[EIFRICIYNFICE > TEB NS
RoyalJelly I3 & B35 2 EnH 6N TN
5.0 LEMNoT, IUNFIZEo TES N 2WE
Td % propolis (Z {3 A i #0115 F 78 & % mIREPE A
RBEIND.

Propolis 5 FDR BHICB W THEHHRIL 25
00— )L 13 control #f & A% 5 FDR O fifi & bt
WL TCHEETHD, AEEZASNRNo. L
mL, MmiEH MU Z YUt REIL propolis £ 5
FDR #1233 W T control BE L D @ WEZ R L 7z,
Propolis {3 fiH O PEfE 2 KT & ¥ % & &V
INTVDMN, 0 KR TIZ < FEORENE SN
7. T3 propolis HIKIZT T4 / —)VIT A T2 g
BINEZ<EENTVS-OEER FERNHZEIN
AIREMED R I NS, L L, FEI7ar I3 RH
THO, GHROMFANNVETH S,

VA 5 FDR £ Ti3 16 5 12 3 W T EAS I
HEHA 2D MEEFRIC ERUEmMEZZL 7.
I, A2 AU IR 720 Tre < NR P ImE
BYE & U CIEERRENICE G L T 5 aTREEDVRIE
EIN, A AR T K D EAHRRTE P TTEE A, 20
Bl RME ToF MU D LABHRINEEER, 2 mE
W AR R AR 2 72 EQNME ERICEF S L TN
HEREMENME I N TS, LN THEAWE
FDR TldEA > AU VMIEE RS> TNWBZDA >~
AV KB IME EAEFSER L CREIMEIZR >
7= EHEREI NS, Propolis 100 mg/kg % 5 FDR &
BT B B 5 FDR B & [F AR O IfiLFE 8
R LED, &HE D propolis 300 mg/kg % 5
FDR #IZBWTIE, #E#RS FDR #IZH# L T
Wl Z R IEMAYA S 7. & & D propolis £
HTRMmEH 1 > AU > OETFERANRED 5N TN
% DT, propolis 12 & 2 IfE FFIMEERIEIE T >
2V UMECHEEICL > TRRI D EBEZ LN,
—75, FDR T3 N E KA Dotk KOS 215 L T
WBEDHREMND B, £/=, propolis i3 & fEH
RFEJE T v b (SHR) ITEMIF#H G T2 &1L
DN Ot RS Z R L, BERIREZRT

ZENWEINTNS. IV L= T propolis 12N
Bz MR 77 Dt % F s & R S B EHEMIC T > X
U ARPIEICHE D fE ER7 2 6 2 et b & E
TERWN,

FIEEETO Ty MMEHEESIREREARICB N
T, RIS FDR BETIE, 22 R R M U I s
(PNS 12 Hz) 77 control FED R H#R L THEIC
REMo T, £z, BHERE FDR HEIZBNWTOR
T PR 1 N B2 s D B8 K13 propolis 300 mg/kg #%
5 FDR BT3B EICHHEI 7=, —F, propolis
%5 FDR #IZ BT % 44K norepinephrine £ A1
&£ % I SO IR B 5 FDR BE O KOt & [AFEE T
b, BERBEE RN, AFEBRTII nore-
pinephrine E#E & Z HE L TWRWAY, M RIS &
WEEE R 2 it U 7278 T, 4R norepinephrine
O RIENFARE DOHE, PNS KIEDNKEWNWE, Ir
EYEOHEHENREN ENERINTNDS, 2
L7275 T, propolis # 5 FDR #icHBWT, MmE
SR ED al 7 KLY 2 BEROBRZEITAL
B9, KEMRED S D norepinephrine O i & A3 #1
flxnThwaZenBEzronsds bhbiul, (>
2 ESiEZERT FDRIZBWT, 1 > AU K
Uik DHETTITHENRIEMRE D TTHENR Z > Tns 2
EEHSMILTNS. D £, 12 AU > OEH
ELT, REMREEESITEMRHANA SN TS
0,062 Zm A 22 Y VIMYE %<9 FDR TiE, 1 >
AV TR0 RGBS TTHE L T B rlEe D
Zz6N%. LEN->T, propolis i FDR 281
DA 2 A RPN TTHE T B SRk R R AR 1T
KLU THIHIIC @ < Z E2VRBI N5,

—5, SIARREE T T 13 R P R AR i A B
EIHERIEE ERIBZERITBNT, BIEERE
FDR £ TI%, CGRP #if¢ il % [ it /% control #f
DI E I LTRSS < BAHEANED SN L
ML, propolis ¥ 5% FDR IZ31F % PNS 12 & %t
S control BEE RIFEE ThHh o7z, —F, KA
P CGRP £ AlZ & % CGRP, Z&MAKZ ML i %
S, S FDR BEO RS &l L T,
propolis 5 FDR # D [ E & A EBZELIEA 5N
fainofz. L7zhio> T, propolis KM 513, M
I 1D CGRPy Z AR DEZMEITA LT T,
CGRP #i#%/ 5 D CGRP D # {2k L T &
HRTED., bhbiud( > AU JRPiEERT
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FDR iZBWT, CGRP MM AEDHTINE Z > T
WBZEHEHSMIZTL TWAS, 17 Propolis 131 > X
U RPN R 9% CGRP Mg HERE 1T L
TRHHEANCHER L, MRtdgER s U TRERIZE <
AlREMEVRIR I NS,

] Ei ]

A AV HEFiEET )L TdH % FDR I propolis
Z QMO E Uie., TOREE, (K&H, migEH-1
SR MERTA AU ARG IEEE HOMA-R i
IZAEREICMET L, IMEIX propolis O & HE TIK T
i zERLUE. £z, BEEESREREAZHNWT
D IR ENAR I 5941 9 B I 57 ] B AR R RE 120 L T
DEFMN S, propolis 1 FDR BT 51 > A »
P O HEATITHE D KRR AE O T K O
CGRP Mt tERE DR 2 E Lz, U EDRHERK
0, propolis i1 > AU itk 2 sET H1EH %
FomfgetE R I N, 1 > AU IRGUEICER
BREHERN ERDELS EEABNS.
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