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Abstract This study investigated the effect of mulberry fruit extract(MFE) on antioxidant and anti-inflammatory
activities of middle aged women with rheumatoid factor (RF). Thirty two middle-aged subjects were divided
into two groups which were normal middle-aged group (NMG) and abnormal middle-aged group whose serum
RF level were > 10 u/mL (AMG). All groups had consumed MFE (100 mL/day) for 4 weeks. Anthropometric
measurements, serum inflammatory factors, serum oxidative stress markers analyses were performed at baseline
and then at 4 weeks following the study. There were no significant differences in anthropometric measurements,
including BMI, WHR and body fat composition between two groups. But after 4 weeks MFE consumption,
serum levels of C-reactive protein (CRP), ferric-reducing ability of plasma (FRAP), serum TNF-¢ , IL-2, IL-4
had significantly decreased (p<0.05) in AMG. These findings suggested that the MFE consumption as food may
be protective against oxidation and inflammation like RA.
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A2 W o) golapo] Hrfjsix|dA FF5H-e-ol
2 2 % BEAE 9 FHxEo] gyHo
wao Wy 9 Aoz BEF Aozt dojus
J2, A, W3 dSELolt1.3]. FHESA
o B A s W AA ko 2
JAll3£(macrophage), H3Z, WA 2L} o]5o] FH]
3= tumor necrosis factor aloha(TNF-a), interleukin
(IL)-1, IL-2, IL-4, IL-6, IL-8 5 Alo|E7}2] 7ho]| o]AkE
Noz wgstel, BHY WA Aol EFIIEC] FRT
AL i GeiHglehe]. A7 Al S5k RASH
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2.1 QLIFEE ABMZE
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cucurbita spp. )2 FANY71EY FFSEANA A=
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| Mulberry fruit |
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| Extraction (55°C, 100 mins) |

1 addition of water (3 times)

| 1st Filtration |

1

| Concentration (55°C, 100 mins) |

1 (pectinase: 0.3%)

| 2nd Filtration |

1

Mixing
addition of 0.01% citric acid

L

| sterlization (20°C, 30 mins) |

1

| Filling (85°C) |

1

| Production (pouch) |

L

| storage (Refrigeration: -70°C) |
[O8 1] ev3&E Azad
[Fig. 1] Flow diagram for mulberry fruit extract
processing
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[Fig. 2] Experimental design

VU Height, Weight, inbody 3.0
before and after MFE consumption for 4 weeks.

2 MFE were administrated for 4 weeks to the subjects.

9 Blood sampling were done 2 times for biochemical

BMI were analyzed by

assessments.

oY &% FoF2 Guohua 52119 A7HHE
Haste] hEshgik 1%1 *}E*Ol 2 °*°l A =+
Fol

3 Inbody 3.0 (Bio-electrical

Impedance Fatness Analyzer, Biospace Co, Seoul, Korea)
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st

2.4 ot MBIEH ZA}

241 MY U B2

Belo] Folsjol 124 34 & A@slock. e
ol Aeold 1A7 WAF T LAHLET, 1,500
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A7HR] 70°Cof|A] W5 (deep feezer, Nuaire, Plymouth,
MN, USA) 3}it}.

3563



43813 =22] #1348 A|8E, 2012

2.4.2 &8X asparate transaminase(AST) 2!
alanine transaninase(ALT) EME3
7ro] &4 g S5 flsto] opn|weAl Holaa
Q1 AST9} ALT &A-2 kit(Asan Co, Seoul, Korea)E 9]
B3to] S5k

|)|I

243 &3 9432 =49
A QAKuric cid)FHE u 8loll oA 3}
o uric acid regent(Bayer, Co, Berlin, Germany)E A3}
o ADVIA 1650(Bayer, Co, Berlin, Germany) 2 =743}
a1, 3 carbon reactive protein (CRP) §F%F3} rheumatoid
[31°l &
Aslo] Z}ZF RF reagent(Nittobe Co, Tokyo, Japan)@}
CRP reagent(Nittobe Co, Japan)E  AFg3}o
Hitachi 7150(Nittobe Co, Tokyo, Japan)= =743}%ich &
2 homocystein2] 3}k Araki 2} Sako ®JH[23] 7|22
o] H3A|# HPLC(BIO-RAD 2800 Series, NY, USA)Z
B5loitt &% Alo|E7Fel (TNF-q, IL-2, IL-4 2 IL-6)
Fee A4S (Enzyme-Linked
Assay: ELISA)©S. &2 ELISA kit(VERSAmax, Sunnyvale,
California, USA)E o]@3lo] oz HAatadrH23].

loJ

ricase AAW

factor (RF) 3}%F-& immuno-turbidimetric assayH[

Tokyo,

Immnosorbent

244 BY BMSRESH 57
AR EEAQ ¢
(TBARS) 552 &3

AT B E

hiobarbituric acid reactive substance

o A= Ohkaw S[24]¢] HFHom
Z & 1,1,3,3-terracthox propaneS AR&-
3}tk &4 ferric reducing ability plasma (FRAP)3HFS-
Benzie I} Strain[24]2] W o 2 BXA5I o FEEZ
2 2,4,6-Tripyridyl-s-triazineE ARE-3}3C}

2.5 EAIXz]

$3E = @ SAS(Statistical Analysis System,
ver 8.01) packageS ©]-8-3}¢] ﬁﬂ-g}'_ﬂ]— TZHAE A
itk o] 228 Mz A -5 Aulo] i3t SojAae
p<0.05 4=Z=o)|A] paired t-test® FH=3}ch

OFEE AH A -5 A EGARNY] AAAIE
A= [Table 117} 2t} Hdt A8 AAENMG)T}

FejElL BEY AT RAGRT 45O, BF A
Z¥Z} 153.87 em(NMG), 153 em(AMG) it Hat A

[e]
&

Z2 NMGTol|A] A3 A 47.12+3.40 kgol|A] 47.32+8.77
kg®, AMGZOA 65.5249.40 kgol| A 65.2349.85 kg &
thd STkl foldel Aol glgith. Bit BMIE
NMGEol|A] 20.13+4.55 kg/moj|A] 20.05+1.88 kg/mO &,
AMGT-O)| A 27.65+3.61 kg/mol|A] 27.5243.79 kg/m O 2
Zastgont §oAQl ol qigich FHEA Y
e e R 3 e ArdnE25-26]004E 2
Fol7t AAASA o P FIAA] & A= vEht
2 dAZdmer dAskeleh

[E 1] o] g5 2 AAAS 2t

[Table 1] Changes of anthropometric parameters in the
MFE consumption study for Korean female
RF subjects with normal subjects

NMG" (N=16) AMG? (N=16)
Varia- - -
bles .. signif1 . signif1
Beginning | End cance Beginning | End cance
45.25 45.25 ) 45.60 45.60
A | LyreY | 162 | N | 1245 | 21245 | N
Height 153.87 153.87 NS 153.90 153.90 NS
(cm) +4.88 +4.88 +5.08 +5.08
Weight 47.12 47.32 NS 65.52 65.23 NS
(kg) +3.40 +8.77 +9.40 | *9.85
3
BMI 2) 20.13 20.05 NS 27.65 27.52 NS
(kg/m?) | *4.55 | 188 361 | +3.79
Y NMG : normal middle-aged women,
? AMG : abnormal middle-aged women, whose RF level

were > 10 u/mL,
? Data are presented as meanztstandard deviation (n=16),
¥ NS: no significance,
> BMI: Body Mass Index.

3.2 &3 E3Uxt

L A e 8 95s
= [Table 2] AIXIE ule} 2o}, 22
Follof| 4] 9] C-Reactive protein (CRP)2} total homocysteine
BT F7Me Wy HAy ARl SR gelA 9l
omn, FrE|A WA S| A9 G54 Ale| 2RI
TNF-q, IL-1, IL-62] 2JAJo] Z7}=]HA| CRPE o4 =
7hele Aoz PAEACH27]. Xiang 5 LT Ao
AH7F =2 oA @) F CRPL} homocystein 1=
7} w@oktial B uakgiri28]. Kim 52 JoelA 389
sapsol =AY wAel Akl v @
homocysteine 50| Z7}E]o] kil HI1SFITH29].
CRPE= AlitA #rdolut 22 £AFA] LEM(leukocyte

o that BT

o

endogenous mediator)¥} prostaglandin E] A=02 ZFA|
Fo|A] TA T FA] BRSO B T L) Uk 2] O R H

B feld SAedn ddsto] s A, A S
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[Table 2] The changes of inflammatory factors in the MFE consumption study for Korean female RF subjects with normal

subjects
NMG" (N=16) AMG? (N=16) normal
Variables 10)
Beginning End significance Beginning End significance | range
ASTQU/dL)” 20.90+5.22” | 20.80+6.06 NS 2240522 | 22.77+6.06 NS <38
ALT(U/dL)" 19.80+4.84 | 18.69+4.42 NS 23.22+6.39 | 20.60+4.42 NS <43
Uricacid(mg/dL) 2.80£0.12 2.6740.53 NS 4.80£1.37 4.10£1.01 NS 3.4-7
CRP(mg/dL)” 0.12+0.01 0.11+0.01 NS 0.80+0.05 0.55+0.02 %) <0.4
RF(u/mL)” 2.24+0.21 2.27+0.33 NS 12.24+1.46 | 10.04+0.86 Ns” <10
Homocystein(umol/L) |  6.11+1.11 5.99:+0.44 NS 1158322 | 10.19£3.26 NS 5.0-13.9

Y NMG :

? AMG :
3)
4
5)
® RF : Rheumatoid factor,
7

AST : Aspartate transaminase,
ALT : Alanine transaminase,
CRP : Carbon reactive protein,

normal middle-aged women,

Data are shown as mean=SD (n=16),

abnormal middle-aged women, whose RF level were > 10 u/mL,

9" :Values within a row with significances using paired t-test(P<0.05) between before and after the intervention,
? Clinical value of SMSL (Seoul Medical Science Institute),

9 NS: no significance.

& 9ol HAS Z/3AIA dSHl

S9eH23).
2 Ao)d o)

23 Al w3

A

ALT 9 @Ato] 7

FolA] o)

== =

homocysteine &2

FEE R
4o eobu iz
Ak, CRP, RF, homocysteine 5=Z
739 XMF-TL(NMG)_T'}
TE= —r‘:q 4+ = E]’

A} 29 Holub) o welich v 0

gl

s =gloy
CRP, RF,
Ao, NMG2F AMG7}F A2 tf2

oS Motk NMGE] A9t daY A BE 3
Fo|= AST, ALT & &
Ab ) PRHR tha g st o SRS

== =

Aol of] 258 £

sojux|

ore Welele] Watleh et AMGY] 4

oL o]AFAE] A CRPQ} RF 4230] = AAFH o= v
ojuf 2ol glon] 43:710] Or] 2EE Fo] T A
ol 7MA AAEE BRI ol Kim {2519 7
HElA FEA a20o] e S ANA 2f &
& 257 ol A7l A3} RF7} Wopgith= Bare} UX|
ShTE.

3.3 €& AO|EFIC] ==

A= %%% A A -3 AR @ Alo] =7t

ol et 242 3= [Table 3]0 AA|E kel gt

Apo]E7k9lo] RAZHA} el
ZAHQ] AL Fte AL

LA Aol 30]. ZHF

o

=0
0o =

o] e AFES
Aol ofef Lulsl o

PAEARY

o

9 %o}

[E 3] SUF5% 44 AF @3 Alo|Es1el Sewst
[Table 3] Changes of serum cytokines in MFE consumption study for Korean female RF subjects with normal subjects
NMG" (N=16) AMG? (N=16)
Variables Normal range
Beginning End significance Beginning End significance

TNF-¢ (pg/mL) | 0.78+0.12” | 0.58+0.16” NS 8.78£0.12" | 6.58+0.16” NS 0-7
IL-2(pg/mL) 3.41+0.71 3.04+0.03 NS 5.41+0.71 3.94+0.03 NS <15.6
IL-6(pg/mL) 0.33£0.05 0.36%0.15 NS 5.19£0.35 436+ 0.2 NS 0.221-4.62
IL-4(pg/mL) 1.21+0.61 1.15+0.36 NS 7.21+0.61 5.15+0.36 NS <3.02

1) Data are shown as meanzstandard deviation (n=16).
2) Values within a row with * are significantly different before and after the intervention by using paired t-test (P<0.05).
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FH0] Ao]E7F0I0l TNF-al ChAlMZRRE IL-13}

IL-6 ARS 24351 283t $Ede 7R3 Q7] ujE
of TNF-a7} HH|EH gF52go] FZEHA

Feldman 5{27] TNF-a 3|7} RA Ake] -dof A
IL-1 Y T}2 pro-inflamation A}o|E7}Q19] Z}[HFA Q] AY
A& A = Atk 2A 0 At INF-oE Bl
3= XEHHS AAEFYTE @A hiramicm A
binfliximab(Centocor), human mAb Adalimumab
(Abbott) =
(Amgen)®} 72> TNF-a A|A]7} RA o] AHoeis) 4l
A0 SHET UTHBI). L4 BAES] 25}
frieshal THIE A= &eA] deke] 03
S ZIE 4 9 HAEkS S O wEl Th2 A|EZ =9
= ro

sTNF-R-Fe fusion protein etanercept

HE

By FAL

= = AN

HBE gEsln EASI QTS Sl 9% 9 B
IS YA TS FITH). E3 ILAL MHC
class TEAPLEHE Z7}A]7]) 10 IL-69F TNF-a9} 72+ A
329} CD8+ Th2A|3E 9] F418 8=l cytotoxic T A3
9] 75 FXIAXITH33].

E7d SREAA| A FH| B EAQ] Ato] 7Ll
¢l IL-6= TR 9} BH IO &3lo] Tofsial 22|&
Ak ZFg A ok BulEch L6 BYZ 1S HlA|A
FAS ANFER G, IL2 SEAZ st

o= Y] Sofw ofst

Aoz 4#A Qlrh IL-6 metalloprotease2] 2} <]
AARS F=3hH, IL-1 54 proteoglycan §Hd Aol

LAl L1583 WEg=e] 93] S7H=n TNE-
a8] 48 o] F7hol QaEe wATH34L oloh 2
o] ApolEFF1S] 282 o g ABAA A 5o o
50| RA 2o FNFAOR 0§53 gloH3s] 44}
89 ¥gg okm glch

£ el 2f] #25 o7l G uBNA &
% Aol g7kl SEMste] )3 §FS oz} TNF-

[# 4184 3413HE FRAP ¢ TBARS FEH3}t
[Table 4] The level of serum FRAP and TBARS

a, IL-2, IL-4 9 [L-622 A3t NMG2] TNF-q,
IL-2, IL-4 W IL-6552 JAMAE A nF HApzo]ql

F 5eF or] F3% Fol Fol= st 4ol
RS xw%@— FA8H9rk Jeon S{36] = RA F2]
ool 4] IL-6, IL-87} & SFEOR EAFIctn Bus}
A=y, E Aol AMG AT IL-65430] AAHYE
Hojut QAL o] TNF-ao} IL45ERE BF 944
A FANE ol Ao 4% Folls BT A4
S0l 7| 2 wol 2Qr). oj2jdt Autz n
o] Ho} ofEo] ol AEo R A4 or] FEEo
ety AA oFgo] wls) w|tte] EHYst AukE
Hehd i AR RaRggle] 9F4ES ARk

d =2 & 7 & ACR Ardrh

e

3.3 &3 SslE TBARS2I FRAP &

or) 3% 47 A - F YPARDHIRS Y
SHE(TBARS®} FRAP) H52 =431 A1} [Table 4]
of AT o 2.
Kim 5[26] & 2 Za28l8 Aolg 47 Fo
7155 U o 11222 TBARS7F Gyt &5
= AR Foll vl F-oAQl Aol HolFs A
glolskith Nakayama S{37]9] dTtollA 7HE|719]
Zg9E FRES] hydrogen peroxide(H,0)o 2JstH
cytotoxictyE HAISk= A7 QL A FHIAEE 27|
Alofl 4] singlet oxygend} f-2]7] A A LR FHepE =]
=7} akolet sieick

ﬂilo o W

2 QAo A NMG2| FRAPSZS AMGo|| H|3)
AT AR wohou, TBARSSES otk 4
A 4F 5 Zd‘ﬂ

Zol7k 99lott AMGE] FRAPSZE 42]%)
Bk o]yst A= 27 NMGojl= SRS
oF il gRALEIERd o] ABlE|o]gls AMGO| R A1Ed

3 NMG2] FRAPT} TBARSZ=Zo= &
Sl
[e]

x

JZ\iEOINﬁ
X il

fu

o

NMG” (N=16) AMG’ (N=16)
Variables
Beginning End Significance Beginning End Significance
FRAP(ymol/L)” | 1699.33+166.31° | 1681.52+161.03 NS 1239.02£63.22 | 1556.21£134.24 4
TBARS(zmol/L)” 30.11%11.11 34.47+6.21 NS 63.04+12.20 57.44+11.16 Ns”

All data were triple measurement,

Y FRAP: Ferric reducing ability plasma,

? TBARS Thiobarbituric acid reactive substance,
¥ Data are shown as meantSD(N=16),

4)*

% NS: no significance.

: Values within a row with significances using paired t-test(P<0.05) between before and after the intervention,
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