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B E R By O (A o] Bk B BB 5 R o REH AT AR A EHKE ML m SHI IR
fEH > L EFEEE(EEEGE 2B REPETTEAERE - AP - At
PRat NIRRT AR pR-HepG2 2 BI (LI E R - TR GREIR I ORaENs - DU — P iERe
PR A B A FRBCHRAARE - &5REUT - BFFAIEAE T 1 mM HOAYEALRIE - S2A
BRI ES5T18%  (H SRR &S T AR 7010 1 o/mlZ 00 - YHREAERAT AT HE
T+ Es19x6% (18 —) » I H A EL (B 15 3 40 2 YHAR Blide T AL /R INAHAMABEL®E - S T FL /R In4H4HAE
T REEEAT e FIAH SR AR AR © &SR AT A SRR S LG R A (R s
{E b g - 7L H PR A FRECR AR T 78 bR 5 AR MGS > Fornig T AP ETAIE
{EMEEE RIS AT RE 2 BB A AR B TR HIZERL -

M &t F .5 A (free radical) » # F #, (royal jelly) » & /k {5 = (oxidative damage)
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Abstract : How to prevent free radicals from being oxidized is an important issue in healthcare since
it has been hypothesized that some human illnesses or chronic diseases are exacerbated by the process
of oxidation. One popular health supplement, Royal Jelly, has often been claimed to be beneficial to
health and longevity, most likely because of its potential to reverse oxidative damage. It is unknown,
as yet, how Royal Jelly produces this antioxidant effect and thus is an important area for investigation
and research. The current study has been done to examine whether Royal Jelly is capable of offering
protection to human a liver cell line, the Hep G2, and to investigate whether it may function as a free
radical scavenger. The results show that when liver cells are oxidized by 1 mm of H,0, cell viability is
decreased to 57 + 8%; whereas cell viability is increased to 79 = 6% (Figure 1) when cells in are
exposed to oxidation by a concentration of 10ug /ml of Royal Jelly. Moreover, when comparing the
cells damaged by oxidation, the group of cells exposed to the concentration of Royal Jelly remain
morphologically more similar to that of the control group. These results provide evidence in support
of the claim that Royal Jelly can function to protect liver cells from oxidation although its ability to
neutralize the free radicals was lower than expected. This would suggest that the mechanism Royal

Jelly uses to reverse oxidative cell damage might be more effective by using other approaches.

Key Words: Free radicals, royal jelly, oxidative damage

L. BEME

ANBEZ R BILHESLBE T EVMHEEE > f/BIKE R AB4EER
JEEANE HE BHEEBAN S EHURR S E LS W IERK R B8P
- EYBAE ENRALYITETEREEE GFEBELYEALEE (superoxide
dismutase > SOD) ~ # &L & WEE (catalase * CAT) K ZeMt H AKEERLNS (glutathione- S-transferase * GST) °
EFEEN T - difeA b EE AR E A T HIEATIE(LYIR L - (B2 E S i82FIMkERE s
BRI E BAEESRBEER > PIE(LYEEERARUERE B BE - M5 HE " B REEEHR
& MEAESNEBEE  BHESREARNELE - K LEYEiEEEENE T (15
EEHR CEYESCEM AR RN  RIH B B [E1E BRI REs g
PR (Jagetia, 2004) - RIELHT AL B & € 2 Or {8 A 0] 206 AY B R -

HERARR T ARRAS BHEHNHE hENTEEY 2N T2 RAY T AR ENDIEEYE -

MR R A IR IEEE -1 T FL(oyal jelly) » B BHARE FIEF S0V - A/ VBOURY
i F A A RE A WA LG FENET1(LL2013) - EE A S BRI RE T2 EYm - 2
BLOgyiR - BERTEEERE » Eg H e ER - NMELHRA SR TN(1500-20004/K)8E 1T »
sig F Rt — M TR0/ - AR EAMNBETR AR Z B8 EANaE - &
FARNERTTTEE > BEE TRIP - 4 EBE - MEITTE M STEMI AL 05551 (Decenoic
Acid) ~ WLEE (Inositol) ~ ZERIERG(Acetyl-choline) ~ FEWREE (Methionine) - BfeRzfE(Lysine) ~ 4
g (Valine) -+-55 - BEZ M E R —— i tizkiz - SF S HoEhlinE — P iRaie £ A 094
SRR E MR - 8 P20 B At AT BT K B BE A o Han(Q014)BH 245 i £ FLAY %
Feg - #.2E H'E (royal jelly protein * RIP) ELHTEI SR & Kashima (2014)EIZ2%RIP-1 7] /2 A B 22
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A RFIMASHIEZYE  Watanabe(2013) Eatifi g £ 7 LF R LB EEY)(S-FU) G R BB HIOR(ER - BY
IR Er e A AL R BE S RS-FUS e OB REE C1- 5590 fE R preg i se s »
B R SRR (- S IR -azathioprine /& BB & 5138 2 FFB(5GE » i 2L (-2 595 [
Z R MBI T = KA B EIRSR © FerreiraQO13) RIFE VBN E RS > S8 E I T L AE 20
fungicide tebuconazolefE FHIYRT ~ B S AS4HERFTHE 3 2 fEMHEE -

Fif A1 33 S IR FE s BRI E A M AL MG ZEEE S - A AE F R EAH A
(EMEGE 2 PRt - BABICEHEBEE - B0 FEE MR 8 BAENIE AR EMEIREEH - K
Wzed » T Eae ¥ A BIH-AAER-HepG2 2 RIS IR G EN - A S SRRt B 2 frig
Rge o MR H R B H A B R 2 & B AR -

2. MRIERTTA

2.1 B FS

1,1-diphenyl-2-picrylhydrazyl(DPPH,Sigma) » Vit C(Sigma) * DMEM (Invitrogen) * HF& 41 &
(Invitrogen) >  H.Ox(Sigma) ° Dimethyl  sulfoxide(DMSO, Sigma) - tetrazolium  salt
3-[4,5-dimethylthiazol-2-y1]-2, 5-diphenyltetrazolium bromide(MTT, Sigma) * & FH(TIEE A F) » & F

AMEZ ZREVTAEE L) °

2.2 2 FFFed AR

BT FRIEGyamfi (1999)HYDPPH T /774 » HAZFP 20 Rl anC (Vit O
FREHIEE Sh 8L =AY E B %E( 1,1-diphenyl-2- picrylhydrazyl, DPPH)IE &45 511% » MEER ME0 > $1%
PR S S IRAES 17 nmARz & S EIR G AE - KA B B2 4H (hn ADPPH/E fids £ ) 2 Rt
HELES > BIAES RIS IEY)E EFRDPPHAR » Vit CHYE ReR I HIsE fh 5 R B BRAE 12
FIEEE - HHAERRHE TR0

DPPH H AR (%) =((RIIE B CE-5 5 25 FRA 5 BLE DPPHU AR 1/ AR Sk
3¢ EDx100%
2.3 % 33 %

HepG2 5 i 5 ATCCHY A FH AF 40 A &k - 4 B LA DMEMES: & & N 11 10% BG4 7%
KA ZR - T 59C0R 37°C oG TR -

2. 4¥u¥ @B %

RO NINEHREET R Y E A B R LGS - O iR EE/Kgs IR
o7 45 B N SR T BT B e 0 BEE S [#Ecytochrome c(AHAE R C)RIRER DL Frcaspase-3 HYSEAL
cytochrome c fzcaspase-3 FUIE(EE 5 |8 —H 24NN E T K FE -
PUACE B T AHIARAS B 2L B AR 2 1% TLAIIIA 1 mM HO: HYEALHERIL ;
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ALHE24/ NPT EN ARG - PR IG U RRE (L AR B 2R e i > A AR JEDE PE(MTT) 3R
ETHRRE ST - K - DA RE R TR S EL BIRY bR R - R £ R e =7/
HZEAEANENEERAREFR -

2.5 imre 3 55 E L (MIT assay) ik il

MTT assay f& iz & FHY RF (G Al AE RIS 20 - EL R E B MTT(Sigma) S fE 229 > DL
Smg/ml MTT4A%E » EANREMES TAVEMTT 3/NEF » MTT o] DA EATI S AR N & 2 M gRBE th AR
ARG - B A RRAS R IR B (B E Y formazan - TR FIDMSOIERTLAHR S fE - IR R EEY
formazan5g 2R H > FEFI A STOnmIE G (E > 5B fss - RIZoR it > B 4iigm % -
RS TE S AT

2.6 23t e 7
A EBREIE A =K EBRGERAVFIEE SEMFR  SHEREZBREEE
#H Blone-way ANOVA HHFR » BIF_EAVEEETELL *p<0.05, #p< 0.01RRLZ

SR BRI

3.0 IR MG T hRERE

TEEEEE T - DIHOAF RS BMAEE Z RIS Ehi SRR A e £ ZLEE - HEAHARHE

B e 35 e - BEBRIGE R S S B
PR AT o LA T T S 2 e L3 5 LA 5 11100% (B —)
A LA RS 2 A RS - SRR —A) - LB 0,
AT B 2 L4 - IS ATHIS T0.5 mM HOMIER4 /N4 + ST S EEFET » (B
g HIRIR A R (L BB R BRI LR - (EYEERELSE) - (H45T1 mM HOH%24 /)N
W% > O B IERE(EIEEE - S HIESE T - BLiERI4H MM ER b » HAFEERTF
WW%I%%IH%%”%ﬁ%ﬁﬂ%ﬁ%%%%%?@ﬁﬁ%&%%ﬁ:&’m%%&%%
FAEEEMIETHTR S - SALESMETE IR M2 mM HOMH24 /NFHAR - 721
a‘ﬁﬁlﬁl ANINEEEFLS R 10 1 g/mIZEMHREETER - 45 REUN - I EREL0 1 g/mlUNHNgE R > o] 81
SR B TORO% (B ) » T E R0 1 e/l RO R R R 6 V25 - T3 (o
AR T EREETFEY22% - BRIEL 24N - A0 1 o/mlté T AL a4HREAH Bl 8lE LG E4H 2 4
REFZRELLES » SB15 B4HAREE FEAECH 2 » (H9% T LR NNAH ARG AY A8 Ril s 2 22 fil4H A5 4R
TERE(E ) - PRIt AR E M R ARRET RERT LLE &S 5 m] ki £ FUE AR S e B EEEE

PReER A
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B — ~ 4HAELL MTT slata S Al ER 221t -

FEHI4H SbBEHE S/ bBE/ X FRIN4E

[ — ~ SR AR LS EANSE 100X ik i e - SRRl RS 4 - SALEE
$HE521 mM H0: 24 /NRF 2 4R SALBE TS EFIRI0E: FFRHEZ 1 mM O K710 1 g/ml
24 /N Z4HHE -

32 #Ifendng it & ii“,ﬁ‘? pod AR

CAIORELHAEZ 2] H B EGERTT 0 vTFIFH B AR R EGE RS 4R EERE
AT ARIR IR - Ry E i E AR (REE R GE AR MR £ AT E HEERR
RETT o ABHFTLADPPHARHI 77 A E Ryl T 7L B HEDEBRAE 1 2 HIE » JHIEGE R LAVt CH HADARR
FAE Ry ELEERE » HoApig E A E A EFREE 055 B100 v ole A EHER14201 vg 1Y
Vit C(E =) » B EABME L (REIER - BUSIR H AR E & UIHRNE © B
R EA B B AR 1A Z (Antrodia cinnamomea)(Wu, 201 DZEHU Bl £ 2R & (B EF/MEE) -
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WEREEESI R 11 > HE HHAERREETI A EF3.550.3 1 iy Vit C > HIEERE HERSeR 2T
AASHI2A50E + PR tits T AL Slie T M 2R S dn T AN LA b EER - &SR EUREDT
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PRI R SRR R BB 52 - LURIIHO:5% 3 A 4IRS LG EREZCT -
TR £ LAY A 4R b MG s » DU B 1 E AP LRGSR S B BRR E
FLAETIAERE - BE2ANakajima(2009) Kz Kuwabara(1996)ZE0H 2% » IS4 1 AL B0 = 50E B HA B RREE
11 ERECHE 2 E AR =R BT R AR S LR E T - A5
FAEH RS LIRS E 2 (R - RAROREE 10 ¢ g/ml > THIA R ERR B EAIR 2 2
HneEE% - LUREEEPETETT A EA/MEZ NS 2B EA S8 525 1 g/ml > BIFEZFHEE10
o g/mliEF AL FRERES o ISR IBETUT - BT AMNELEE 2 (REIE RS B tEEr
TERAMERRSS
BT S e £ 2L A SRR AT S LA F NGRS A 8 B E LA -
B> fl41: Watanabe(2013)1E# £ 7L IS R AURAZE HEIFE Y » 18 F 7L ] B TR R OB EE
FEINE-a ~ IL-15 IL-6 7RI SR HPT# RRRE3 - BB BEA R EN G - 5
Ah o B HTHYEE A PLEALITSC FHHonda Q015) %2t » (M 6y B B8 B ik 2L AV B 1 o
10-Hydroxy-2-decenoic acid(10-HAD) » B [7; (175 REbE #4747 £#5(Caenorhabditis elegan) sz EEEAI XA &AL
MGE - HiiSLEHIIEE B RR B HEAIRH] - M/ZZ&BTOR (target of rapamycin) 3SR
GEE AR EREIE B B SURER E AT S LG EE A A (REME
- B EAHEBUERR B ESCRERAMEIRGS - HOREE e A A C ARG - OfH s |
55 % R MESUE R = AHRRIE AE T AR R FOBHER (Ra& M m B AR AR R R 8 BRI E B
A o
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