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Experimental Study on Antioxidative Effect of Luffae Fructus Retinervus
and Their Effects on Cytokines to 3T3-L1 Cell Lines

Yong Kwan Yoon, Yun Yeop Cha*

Department of Oriental Rehabilitation Medicine, College of Oriental Medicine, Sangji University

In recent year, We are concerned in anti-aging, disease-protection, long-life, many method are used in solving
this problem. Recently, We heard that Luffae Fructus Retinervus(LFR) has effect of anti-aging, disease-protection,
long-life. So | let made a experiment for this result. The purpose of this study is to; 1) the anti-oxidant effect of Luffae
Fructus Retinervus(LFR) used for 3 methods, those are DPPH radical scavenging activity, Nitric oxide(NO) radical
scavenging activity, Superoxide anion radical scavenging activity, 2) cultivation 3T3-L1 Preadipocytes and Protein chip
used for ProteoPlexTM 16-Well Murine Cytokine Array Kit. We measured level of DPPH radical scavenging activity.
And we experienced that the ability of DPPH radical’s elimination was increased by rising concentration of LFR. When
the concentration of LFR was 5 mg/mf, the ability of DPPH radical's elimination was Maximum. We measured level of
Nitric oxide(NO) radical scavenging activity. And we founded that the ability of NO radical’s elimination was significant
when concentration of LFR was from 1.25 mg/m¢ to 2.5 mg/m{. We measured level of Superoxide anion radical
scavenging activity. And we founded that the ability of Superoxide anion radical's elimination was maximum when
concentration of LFR was 0.3125 mg. When we inspected Antioxidative Effects with BSA, we experienced that ability
of defense was increased by rising concentration of LFR. We known the immunity of LFR about 3T3-L1 Preadipocytes
and gained the increase of Cytokines(IL-2, IL-4, GM-CSF) without IL-12p70, INF-y, TNF-a. So | guess that Luffae
Fructus Retinervus(LFR) has effects of anti-aging, disease-protection, long-life, etc.
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1. M=E
1) Cell line
2 4EdAM e 3T3-L1 AZ2FE A=A 2F28olA] Bef
ok ARZSIATE
2) ok
2 A8lo)] A3l #/I#E (Luffae Fructus Retinervus (LFR),

S, 20062 AALRABAE AF)OIA FASAL LRI
ShI SashiEe oHdoIN AEwL

O = AT,

IS A6 5000 m ST SThAT0 $bH 100 g, &
FHE 3000 M2 EIL 3A7E B TR £ 1689 AZE AR,
SE &gl Hgol ARSIt AR & 82 11.38%rt

2.9y
1) #IAEES THAA filtrationdle B

HA #IES TledA] filtrationg SIQEH], 5000 mf S*
Eetado] I 100 g S/RFE 3000 mE €1 3AI7 B9
Ul & AZ 16de 2 oo tiel E& HE th2o filter
paper 274 2 & filtrationZ S}t 1 ¥ membrane filter 0.8 /m
2 filtration® B}1, TIA] membrane filter 045 m, 0.2 mT
filtrationdl] £EEE FTH
2) DPPH(1.1-diphenyl-2-picrylhydrazyl) radical scavenging activity

Migtse 5] A6l SZ2AE B MBS skEs
5 mg/mE HEY =52 519 25 mg/mt, 1.25 ng/nk, 0.625 mg/
¢, 0.3125 mg/m7} E1A PBSo BABIict. HEd] ARES A&
T 0.2 ym membrane filter(Whatman, US.A)Z filtration SIS3LCY.

1 mé tubeo] DPPH 400 t, #&& S 40 4E ¥ F
&It 800 w7t B2 PBSE AT voltexer® 41Tt 1
T AU20A BlEg ARDATIH 30237 BXISIAEE. Positive
control& ascorbic acid, gultathione, BHT, gallic acid, quercetin
€ AIBoIgltt. O = Bigo] HE3 96 Well Platedl] 200 p04]
3set® B3l ELISA readerolA] 540 nm THA2 2 SEGIHCE

DPPH radical-scavenging activityt= OF}2)9] ZA]o] 2]5ld]
ALBIATL.

% Decolorization = [1-(ABSsample / ABScontrol)[*100

3) Nitric oxide(NO) radical scavenging activity”

Nitric oxide(NO)E Z&I8t o] 71X free radical2 ZH 3}
Aol Qd, NOE 0,9 285l QFE® nitrite?} nitrate
£ W45, 0,2 d38ske NO {217 nitrite?] e &4
BIC}. nitriteQ] BT E Greiss reagent® ALS6] EHLE 58§
SF4 NO SR&sgE 4kt

218 A1ZF Aol Sodium nitroprusside(SNP, Sigma, US.A)
£ PBS bufferol 10 mMO] H 8 =T} 1.5 nd tubeol] Treyeh
=59 A8 500 #0210 mM SNP 500 (& A{F L 25TollA]
2AZFE 0 HHSAIZITE BES0] Byt & 96 well plateo]] BFSS
mixture(4/T#5+SNP) 100 40E € 1L Greiss reagent 100 (4
7¥5}ZL ELISA reader(Molecular Device, US.A)E 540 nmoilA]
ERTE ZF6I9CE s control( Sl 0 pt)3t HInSH
nitrite 24 %E ALtiTt.

% Scavenging effect= [1-(nitrite concentration of sample
/ nitrite concentration of control)*100™

4) Superoxide anion radical scavenging activityl(’)

Superoxide® xanthine oxidaseoll 2|3} xanthine®] 413lof 4]
uric acidZ =+ IFHANA AYHECL superoxides nitroblue
tetrazolium(NBT)2}9] 0180l 812 mghiojA] XHEHICE
HalE =0 018 BBETAE &l 8ot gHigAS ¢
48lE2 NBTY 82 dxlsde &8sk Aotk

Superoxide anion radical scavenging activity 82
oliS}t T} 10 mM xantine€ 0.05 mM EDTAE X§
phospate buffer(pH 7.4)0 T4 1.5 mé tubedl] 1 mM nitroblue
tetrazolium(NBT, Sigma, US.A)E 005 mM EDTAEZ Fgét
phospate buffer(pH 7.4)l =21 £ 10 mM xanthine 45 z¢, 1 mM
NBT 45 1, sample 10 1, xanthine oxidase(0.5 U/mé) 10 & =
g 3} 37T incubatorollA] 3027t HHSSIKATT. reaction mixture
£ 540 nmolA] BT SHBIMUCL superoxide £HEEES
DPPHS] ZSAY DPPHO S48 0|8 ALISIACE.

9% Sacvenging = [1-(ABSsample / ABScontrol)] *100"”

5) BSAE ol&% Filal at 45

1.5 nt tubeo] ZH SEH AIF 10 ul, H:0, 5 ut, CU* 5
PBS 425 (& 412 % 37T water bathol|4] 24]7+5¢t BHE513
r}. 1 % Bovine serum albumin(BSA, Sigma, US.A) 12.5 ¥
H7VBHIL 37°C water batholl 4] 2213150 RIESIIE. 1 & 5x
Loading dye 12 u¢ 27}8 ¥, 125% SDS-PAGEE 4AISHL
Coomassie Blue AJFOE Gel HAT} BHAE 4R & GelS
Scanning(HUMAX, Korea) 31T}

6) Cytokines 4&
(1) sample ZFH|

Mouse embryo 3T3-L1 HAPAEZFE 2x10° cells/m ST
Z RFAA 484174 viAst F DMEMBHAIE WAGI%TE ol
] HiQESH ¥ confluentd BNVt AL wl BSWHA (10% FBS,
1% 5 ug/mé uM
dexamethasone, 0.5 mM 3-isobutyl-1-methylxanthine)Z 14|35}
of 227} sielSint. AHIEES B31E FL6] A 5 we/

o rfo

Penicillin/streptomycin, insulin, 1
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W) eHista sl 2 3T3-L1E8l Al CytokineFoll vIXl= &

m¢ insulin0] ZBHE DMEMS} SIS X2iske] 397} i kst
I WAl HENE F3l, 5000 x g, 4T, 52 S0 AL 8HA]
cell debrisZ AIASIL A4ENS 71X L LR
(2) ProteoplexTM 16-Well Murine Cytokine Array Protocol

125 m 1x Sample DiluentZ Murine Cytokine Standard
Mix 1 powder®t 430 Cytokine StandardE ZFHIGIL serial
dilutiondi A1 800, 400, 133, 44, 15 pg/uic] BT E Fu|eI9iTh.
PBSTE 2H slideE washd}l wiA14}E8 3 Sample DiluentE
1HIEE ASIACE samplel} standard 100 1S wello)] loading
BHL A7 &t 4204} incubationd}} AL PBSTE 491 wash
BT reconstituted Murine Detection Antibody Cocktail 1S
slide®] 7} wello] 80 uf loadingshi 1A17F 59+ A20)A
incubation}iT}. PBSTE 481 washS}L reconstituted SensiLight
PBXL-3% slide®] Z} wellol 100 w loading8FATt. 1417} 302
&0t 4204 incubationdh 1 PBSTRE 4 washdl1L slideE &2
21812 TE 1¢ Rinse Solution© 2 A7 Slide Rinseroll 10&
QF slideZ ERX 1L Slide Dryeroll slideE Wil 200 x g, 152 ¢t
PERIGH W'l & slideE scan(GenePix 4000B, Axon
Instruments, U.S.A)5}Hexcitation: 635 nm, emission: 660
nm, resolution: 10 m).
7y SH B4

#HM#EO] 3T3-L1 AHAME 235} &) cytokined] H)X]= Gl
ol &3t F9d B7h= SPSS7.5 for windows(SPSS, Inc.)E 0] &
519 Student T-testS AA)51 P<0.058 R4 AUt ST

okt

™

2 %

1. DPPH radical scavenging activity

B NE HBESHE UEEe WHel DPPH radical2
ARSBISITE MY 5T E 5, 2.5, 1.25, 0.625, 03125, 0 ng/mé
THA AAESIE 2T 0 mg/mE 0% % 3l 5T As8 &8
SIRCE 27t &7l Wit AAHS0] 5 ng/m7kK] KEH O
g &7k 48E E3riFig. 1, Table 1).
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DPPH Scavenging Activity(%)
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Fig. 1. DPPH Scavenging activity(%)

Table 1. DPPH Radical Scavenging Activity(%)

LFR  (mg/ml) 03125 0625 1.25 25 5
scavenging activity(%) 2.79 813 1279 25611 3538
DPPH : 1.1-diphenyl-2-picrylhydrazyl. LFR:Luffae Fructus Retinervus

2. Nitric oxide(NO) radical scavenging activity
Nitric oxide(NO) radical scavenging activityS £H5171 9
Bl RS EEE 5, 25, 1.25, 0.625, 0.3125, 0 mg/mé7HK] Al
83lH oM 0 mg/wE 0% = Sl 28 AASES Yok
1.25 mg/m7HA SEEE S7t6ks 488 Eoltirt o] &
taskE AHE AAUTHEE. 2, Table 2).

NO Radical Scavenging A

0 0315 [ 15 25 5
Concentration of Luffae fucts Rtnerws (/)

Fig. 2. NO Radical Scavenging Activity(%)

Table 2. NO Radical Scavenging Activity(%)
LFR (mg/ml) 03125 0625 126 25 5
scavenging activity(%) 4083 4702 5865 5335 225
NO : Nitric Oxide. LFR:Luffae Fructus Retinervus

3. Superoxide anion radical scavenging activity

Superoxide anion radical scavenging activity(%)E& F& 0o}
7] Y8k s =5 E 5, 2.5, 1.25, 0.625, 0.3125, 0 mg/mi77}
Al AEBIH M 0 mg/mE 0%E ol s AAsE 5561
RACE. 0.3125 mg/meolA] 71 =2 LEhAL O] F Z4dhs 29
S HoItdVt 25 mg/meollA] TAA] 71K 2.5 mg/mlO] S L
ke d43E UATHFig. 3, Table 3).

Superodde anion radicalSoavenging Actity(%!

0 0315 65 15 25 5
Coroeniration of Luffaemats Rtinaus (g

Fig. 3. Superoxide radical Scavenging activity(%)

Table 3. Superoxide anion radical scavenging activity
LFR (mg/ml) 03125 0625 1.25 25 5
scavenging activity(%) 14.24 8.8 497 6./8 0
LFR : Luffae Fructus Retinervus

4. BSAE 0|83t Btst g3} AF

Bovine Serum albumin(BSA)E ol &dlo] gt & 4
ZEGT) LK =5 E 5, 25, 1.25, 0625, 03125, 0 ng/mné7t
A AAESIR e 0 mg/mE 0%2 Sl HO0l Q8 BlosE
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E015IRATE 25 mg/mld LA EE wolso] Srsle A
g H0)1 A2, 5 mg/mol A 7HE ZUTHFig. 4).
H,0, 514(2.5mM)

Concentration of
Luffae Fructus Retinervus (mg/ml) 0 0 03125 0625 1.25 25 5

Fig. 4. antioxidative effect using BSA

5. #UI#g0T 3T3-L1 ME 23} A] cytokineo mlXlE &
WHEE= cytokine2 IL-12p703} IFN-y, TNF-o& AQl8kL
BF a2l vlsld Sricke 288 ZHE IriFig. 5, 6).

(% IL48) (Control)
Fig. 5. Images of cytokine expression in 3T3-L1

-2 (&)

300 GG FN-*( TN~

Fig. 6 Change of Cytokine in 3T3-11. LFR: Luﬁae Fructus Retinervus(P(0.06)
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AR A71ZZA ] AE 4= 440 o] Z 0l
7SRRI g 71 ATk, NS7R walz
Hol T2 I8 W=
SF WBHEZFnh I 9401] Collagen olg, nAZ
(Cross-linking) O1&, WEHIM 0|8, ZEIY L3lol&
OIE & B2 L3 o]EE0) U2} MelE0) Mgt 7t A\
Aol w2t tiEA U le ol 7ol thal Als dA5Ela Urk
o]} #HBEHA 19553 Harman' o)l J8H A|71E free radical
olB0] AS7Al B2 #E EHYO7 L QU HEHE A

ek gaiol BeiA Ay 71s9] HEAQl Zekll oA
QI
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W 7L thAIN Z9] 843], Xanthine dehydrogenaseo] A1
Xanthine oxide2 H &}, ABA0|2H 2] B Alo]E E& SODY
g4 i, 44 AEE ovishke Aol
25 superoxide®) E0] M ELEY, AFIMISE F7F
Zh= Ee B4 Wolol Arky ¥EA Uy, 012 AES
2o]5h7] Al AollAE SOD, catalase, glutathione, Nitric
acid 59 WIRERISHE 211 o Addle olie &&2
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EL= 3RISAIE vitamin C, E, A, selenium, flavonoids, =X,
B4, FO|HA, milk thisle, 28, Phe, ¢l EPLE, HEE
T 2 o9} Algo] ZM B 77} o]RAX I ATt

grolslolalE B LRI AROE (KM FERER) D ol
Al 3l AARel e ol FUShs AOR B, 018
ZX5l AEE Yo7 A B K & B 59 HAE 4
Zol AUl A%, w2 010'11/1-‘:‘ ZCE HIUT)

ol BHAA BHH giditighe HElE MEE k38
= Zoll the SHlekE el K]E”*OE* RIS B
BA L BEWE 59 LHEE AASke Wyolgil BAei.
I BOAMT BEEHSIL BEYEES G50 AT gEA
= o) oln| EHEIRS o83t SEAEA BEE U H
Ao 37t YT SIR oL MILHE KRS ZEEQ)
sRehsE i WY sl Ui A QoA ISl 24ts)
a3 D HEF 23 29 CytokeinFoll PIAlE FEFe S ©
gy & YotErt

N (Luffae  Fructus Retinervus)2  FHEA(T
Cucurbitaceae)ol &3t —F4£ Ha2MAEQl $AMFI20] Luffa
cylindrica (L) Roem.9] HRSH RES WAl st RAS
BRES FRY MiES BRd Roitt).

AU © T S T filtration St B8 TAAIA A}
35199 21 0|8 22+ DPPH radical, Nitric oxide(NO) radical,
Superoxide anion radical scavenging activity % BSAE 0|28t
sRislase £83817) 218141 PBS bufferol] 5451 ST,
2.5, 1.25, 0.625, 0.3125 mg/m)Z EAIGHACE

418! Z3 A HA DPPH radical scavenging activity®] &
oAl MY ST 5, 25, 1.25, 0.625, 0.3125, 0 ng/mé
TR AFEEIR M 0 mg/mbE 0% Bl 58 AAEE 58
Bl st &riskl wEl £AHE0] 5 ng/mtA AEE L
E &icle 48 BE3erl 44 279, 813, 1279, 2511,
35.38% 2 LIEFRITE.

I~
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RIAES) BAISIEN W 3T3-L1RS} A) CytokineFoll mlAlE BT

Nitric oxide(NO) radical scavenging activity®] & o)A
© HILES BSEE 5, 25, 1.25, 0.625, 0.3125, 0 mg/md7Hx] AMR
BN 0 ng/mlE 0%E Bl s AAEE S™sICh

sVt &7l me)l 2A4E50] 1.25 ng/m7HK] AE" o8
Ertoke Agke BAeEl 212 4083, 47.02, 58.65% 013 oM
1 O|SHEB]E 5335, 25%F 4G AWE IArk

Superoxide anion radical scavenging activity®] S&HollA]
© MBS 5T E 5, 2,5, 1.25, 0.625, 0.3125, 0 mg/m7Hx] AR
SIH oM 0 mg/mE 0% 2 ol 5L 2AEE SHsIrh

03125 mg/miollM 14.24% 8 AASO! 7V &4 Vel
OlF 88, 497%E ZAsh= ATLE HOtt 25 mg/meollAl
6.78% % T B7WBINRIL 5 mg/molAl Q) BEAIAE 022 LIE}
L sl gle ALR Uekdr)

Bovine Serum albumin(BSA)E 0|83l &gl autg 4
F ABlolAde IR BEE 5, 25, 1.25, 0.625, 0.3125, 0 ng
m7HA] ARESIACH 0 mg/mE 0% = 3l H0000 9 Wod
2 FISKHE, 25 ng/me] BEAARE wojsol £715)
HoE BRI, 5 mg/miollA] V1A 22 EHE gk

ol& ARE & uf 7719 AE vl WE 5T 85
of QizIY] ZJoI7} AReH, B & FIRE S Edk
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Aohy TR We FEFES /L Utk ol TEAA B 4
HollMe BA7IEMY) JdBEE YoHR LA} Mouse embryo
3T3-L1 AXYMEFZE 01&3I §3} Al #HILHEOC! cytokineF
ol nixls gk Fgoied HanSadd 5938 dgte
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B Z23E Erh
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™, Th1z}t Th2 27HA 2 o] R=H, ThiAlEs M E &
3R B killer THIZS 93218 E k= THIEOIAL, Th2
Hze SBAUAIZEE dhe THZOICE Thidh The ZE
CD4+TA| E0]| A2k WEBH= cytokine®] THZL}. Thio) W&
cytokine IL-2, [FN-y 0|1, Th27} @&3h= cytokine L4,
IL-5, IL-60|TH.

71 & IL-2 (Interleukin-2)& killer A|Z9] g3} 2 BA=Z
9} NK cell®] 5418 £ZX14171=H Morgan™oll 218] A& wt
A% THZE SFRIAIE 9 Bold 2 HIE0IEQ] A5g w2
helper T cell & LGL(large granular lymphocyte)oll 4] AAlsl=
lymphokine®] YE2EM 1 7152 THAIZY 47 ol9ld BAl
29 RIRIARE, AEEY Yo NK celli} thaldz 59
4] 8 gyo) Bosid HArIsY X Aol e EQ

IL-4= BN 2E @AM ZE B3X1A, 84 Y4t EXchk=
22 skt BAEV} [gG1 IgEE WML E EH 30 B3

715 BHL JRRIAS EERIAIEA TA
=AM ZoAl= MHC class 18] 98
71010 M E AXSL IL-47} A WAl
Mol B8l LBINE Yoy

IL-12p70= tHAIMI Z9} NK cell®] E£Z17} IFN-y 44 S
FEBIEY.

GM-CSF(HE T thalM 2 det AFSAhE 848308 T
IZF, A E, WA E, 2213 718 4oz sl gt
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Sk Aol E7IRIo10171 . BhL, BAI=S

23 S MERRE 47
SHERO 238 51 ABS S}

= E05k=
Eokoll M E SEHES B9 IL-2, IL4, INFy,
GM-CSF FRAIE 412sh U157 5UE BEo FYshd £
e AREAL BE9tis 48 23] ik

IFN-y= HEQIHAE 52 A IE QHHECE HE1
Qom, thAMNES} NK cellg E43R)7IH, o= 43¢
CD4+H CD8+ T ZEF, 1713 NK cellof 9181 AAEL). MAY
= gl 98 &X3l9 da S oR AEFH, IL29)
IL-1200] Q3 BXE 2L, Al HHE) mi7pRtEAQ) 7185E 7
o SEY &30 BASHIE BFY

i
[

B oRAtolm, IEla et thE Al nldEo] thel At
o

o 98] A5 IEN-y= LPSol| &) A=
B2E1Q TNF g4 & E7HK17IEL 019 Z2o] TNF= Al &
=

o
noRH(H R
LU=

9

4

AR,
B UgloflAE IL-2, L4, GM-CSF= signalo] |24 U7
E7K15 21, IL-12p70, IFN-y, TNF-a= 748t 27 Uith
IL-2, IL4, GM-CSF= HE 759 Bl Asloll 518 ¢
TS Bl HIHES] cytokineo] THEZ] vIs] S716t R E
of, Madsal il AUt AS ROE AziEnd).
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IFN-yE 1g-GOl SR 8438 A171=H o]R0] AU
o HAYIRo] Yolut ITE, ME LHAE Lo =u™ il
#0] thRol Higle A8 RO FE Bol UEjAlol thall @l
ok TVt U ALE M)
TNF-0= E&4Y cytokineC 2 £%9]
6} 15); %‘_ Ol\/}lﬂﬂ »MoPE

©

=5

E

o 1

1%’;2 _771711 abnﬂ“) %%JI&%%OI
4SkE ACE Bot #EES 5 4oL
2 &8
HOZ HY M HY
= E20] =, X, BEH, Y
QR MR thet gt} BEE Ui 2
IL-12p702 thAIA E2} NK cell®) %}Ei&ﬂ IFN-y 34&
2oke &S ol 28R dEA oL, =2 Ud Z

FekokE =
48 2371 LIS 285 olof) TSt HE AElo] o 298 ALE
LISy

olae] UEZANE &l MK HYsES SR
gt FME 7 e ol &3 Hold 1 -3llglo|
B} U8 AOZ AW, BF O BS @7/l 898 AO
E 479k

|

IS etsl 319} 3T3-L1 MEY 34| cytokine
o miAlE Bekg B4c 23 tEd ZE dES oirt

DPPH radical scavenging activityS S8 3 23 #/I#ES)
S57t &8l whet DPPH radical 24501 5 ng/mé 7k &
od JA &7l S B Nitric oxide(NO) radical
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