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Abstract This study was conducted to investigate of Mori Folium Water Extract (MF) on anti-inflammation activity.
MF Water extracts after 24 houres cultivation were examined to ascertain the cell viability of mouse macrophage
RAW 264.7 cells. The influence of the Water extracts in RAW 264.7 macrophage cells treated with LPS was
investigated. nitric oxide (NO) production, nterleukin(IL)-1a IL-6 and IL-10 increased generation of cytokines. mouse
macrophage RAW 264.7 cells cell viability changes were no decreas after MTT assay of MF Water extract. The
MF water extracts inhibited NO generation caused by LPS in the macrophages over 25 pg/mL. The MF water
extracts increased in the control group the IL-1a and IL-6 activation generated by LPS in the macrophages over 50
pg/mL. Accordingly, it was found that different MF water extract concentrations significantly influenced certain
anti-inflammation activities in RAW 264.7 macrophage cells. The results of this study are expected to be highly
applicable to health - friendly functional materials. Further studies are needed to confirm the signaling pathways
associated with anti-inflammation of macrophages through continuous studies.
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1. A&

FAE TR o A5 715E ol g pRiRE
TR, FATUIR S 5ol Slof, MANKR, MR,

SURIUE, HAEEE ARshs o= AR sttt
[1]. el 7192 darl=epd el el (A eht 432l

of “H}R Morus alba Linné T AHEUYH Morus
bombycis Koidz (-3} Moraceae)2] 9”2} Y=
o] Utk

AR o=z Ydoll=

moracetin & 7] 9] B-sitosterol, campesterol, lupeol,

rytin, quercetin, isoquercetin,

myoinositol 0.18%, inkosterone, ecdysterone, hemolysin,
chlorogen acid &°] $r¥o] JTHl] Fejsgoze=
gk g9H3], 95 A 254, R3S 9A &
o), Fdw ZHe), st 27, e w3 29
[8] 5ol Bixe] Sich

oA FEAS o3 WA EA A= A
7t ASEH] d#e Ale| BRI 1 HHR =4S
Hjate] 24 WellA 5 43S A7t o2 g
& I BAE T AE-S SV A angiotelectasis),
A7 &£59 it dide 1 T (intrinsic
permeability)S Z7FA1Z1THI].

o F3tellA e &atH, 7]Ho] HA ¥ o
FH7E ESHA ehobA] QoA WAL B o] TR
9] 9J ARl &l ot AE O &S F-Eel FF W
So 2 Yehys 934 FEs Ta10].

2 Az e] 3o 7o) NFB H9E thakst Alo]E7}
FARE] AAE ANk o ADF Aol 7}
-1, IL-6, CXCL8, IL-12 18]3 TNF-a&= #4949
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17] 918t} A EFE(MF = Mori Folium)S tdo

= RAW 264.7 macrophage cells?] cell viahility2} LPS

2 ZAskd NO 28] IL-1a, IL-6, IL-109] Ale]E7}

2.1 A=

2.1.1 A

Ao ALg¥ A9 (Mori Folium)& 3= 482 &
B FAAREE 2017 W 8 Yol FUNG;
2017-009)at31 0., ofA) = 7Rt star gHe)Ftefst &
Stuldol A sl e e A7 Aol Besds

AAS) A3 g5t AHE ol &g,

2.1.2 MxF

Ago] AREE A X+ mouse macrophage RAW
264.7 cellsZA 3h=pA| £33 (KCLB, Korea) 2 2]

YJato] Aol AME-sHATh

2.1.3 AleF & 717

2 A8S 9314 1xPBS(Sigma, USA), ethyl
alcohol(Samchun Chemical, Korea), FBS(Sigma, USA),
penicillin(Sigma, USA), Trypsin-EDTA(Sigma, USA),
DMEM(Sigma, USA), DMSO(Sigma, USA),
streptomycin(Sigma, USA), methyl alcohol(Samchun
Chemical, Korea), cytokine assay kit(Panomics, USA),
MTT assay kit(Sigma, USA), NO assay kit(Sigma,
USA), EDTA(Sigma, USA), Fluo-4 calcium assay
kit(Molecular Probes, USA) 5-o] AM&-E|9lom 7} A] <k
o FAL #ME TH ol AR sto] AEsIATh
B 28| Alg% 7]7]% clean bench (Intron Biotech,
Korea), Bio-Plex 200(Bio-Rad, USA), CO; incubator
(Nuaire, USA), rotary vacuum evaporator (Eyela,
Japan), centrifuge (Hanil, Korea), fume hood (Hanil,
Korea), research microscope (Becton dickinson, USA),
ultrasonic cleaner (Branson, USA), microplate reader
(Bio-Rad, USA), water bath (Intron Biotech, Korea),
ice-maker (Vision Scientific Co, Korea), vortex mixer
(Vision Scientific Co, Korea) 5]t}

2.2 WY
2.2.1 /\]E_A Az



A}
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A1 S 50 go & =g F 2000 mL 1 2 EFH5e)
a7 BFFE7)0 Be 5 8] AR 32 A7k
3le] &35tk 25 AL 749t et § FEAS o
Qon, SANZIE olgste] Az RIS A3
AHgatsich

2.2.2 Cell culture
RAW 264.7 macrophage cellsZ 37C, 5% CO, vj7]
oA FBS, #IUA =100 U/mL), Z~EZEnto]41(100 xg
/mL)°] 78 DMEM iA1= i Atk RAW 264.7
macrophage cellsZ 75 cm2 flaskoll A 219 - wjok 3
ol SHHA wjLAE FTHES PBS §HOZ HojFil
50 mL flask & 1 mL2] 0.25% EHI+EDTAENS ¥
I 1R A2l A AP g kg EFAl £95 WYl s
B1F 37T A Hasto] AXE g3ste] Al wljdats]
oh 2239 AlZE 10% FBS7F 47K vk <(DMEM)
10 mLel wWehA g s A} 219 wieFE71(50 mL
culture flask)oll 74 Hl&S 1: 22 CO, ¥l47]ol A
g ATk

2.2.3 Cytotoxicity assay
A&7} RAW 264.7 macrophage cellsol] YERN = Al
E50E Gotry] flgte] MTT assays A8kt
1x104 cells/well®] M FEZ 96 well plateol] 100p0% @il
COy M7 A 24 A7FERE viket 3 w1 & glof
B FAIE L] WS PBS &9 0= o] Aol PBS
o =21 A& (25, 50, 100, 200 pg/mL)2}F LS 2] )
A& 24X 7F &Rt 7 wellell Ag]abar mjdstieh wf
o] &% PBS %91 1 mg/mL MTTE Z wellell 100
WA Agste] dlo] 5010 4] s Jle AR e &
2/\]7J SR 22 2ol A wieFetsiTh mf g s B
< DMSOE 100 * 2] 8kaL 2417 37Col| A W] 5
”}Olli EHo|E fy7]E o]-&3t 490 nmollA 5%
55 SASAh X AETS 342 e 2t
MEAEE(%) = 100 x AT / AC
AC: Uz §34=

AT @ A8 & 35 89 F4=

s

2.2.4 Nitric oxide production measurement
oheFsk w22 Al&(25 50, 100, 200 pg/mL)S} A
LPSE ©5x2(1 pg/mL) g § wix|el] Fof 7t wellol

1=

A ] skaL 24413F 52t CO, w7100 A vt & e
100 pbs AF3BE A7)0l 158 F<F 1] A12F 100 1
< 53sle] BFS-A17] & Microplate ReaderE ©] %3}01

50nmollA FFEE SATE A2 ditstda A
AL UE I Ak

AakstA s ALH%) = 100 x AT / AC

AC: Ux §4=

k)

AT @ A8 3 +2 899 F3=

S

My ﬂll[‘d

2.2.5 Cytokine secretion measurement
ALl E7FQ1 H]9F AE FEFs dolrr] flE) A
o] E7}S] B4 S A8 &itt 1x10° cells/mLe] cellS %6
well plateel] 100 p# ¥a1 CO, Bl%71 A 24 A)7HE<t
wjoFet & wiAE Qlofal F HUE 1xPBS 902 4
= ¥ e w59 AlS(25, 50, 100, 200 pg/mL)E
7t wellel €aL sAlo] LPSE @5A2(1 pg/mL)3
24N ZE Rt i FeiT. vlgo] Eud s es A
0}04 71 THO6 well type)ell F=r]H o U™ FA7F 2%
| x9 &3 237, A
A& J&J 7} well & 150 p0e] M
Aol 2 5 Z- welloll 30 &
Z ujegie}, wigFe] Eub A3
welle] ZE=IEolH|t-PES
7F300~500 rSBe] 2o F
H oAH dFdoT At E1r° Z} wellell 120 p09] =
= S8 BFskar 37Coll A 5 3 300~500 rSBe
U NEjFRt § wpol o EY 2 ofeo] ZHr]E
%3}01 SR IR} sz Abo| E7IQ1e] W el tiet FEF
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A EFEE0] RAW 264.7 macrophage cells®] &
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Fig. 1. Effect of MF on cell viability in RAW 264.7
macrophage cells incubated for 24 hrs.
Results are the mean =+ SD of three
independent experiments.

MF : Mori Folium water extract.
Normal :Treated with media only.

3.2 LPSZ f#d

Aloé 53

= NO AAZ71 sk azf
LPSZ &A43te RAW 2647
macrophage cells®] N 3”—4 =71 gk 2392 go}

B7) 93to] 4 BFEES 1 ug/ml LPSS A 24
Al Feh AEd A BE FE(25 ug/mL o)l A
LPSel| ©g NO A9 5718 sk & o= A5t

FEEO|

Atk

500 -

x

400
c = *
Qo0 N
5 e i
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o
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Nor Con 25 50 100 200

MF Concentration (ug/mL)

Fig. 2. Effect of MF on the nitric oxide production
in RAW 264.7 macrophage cells were
incubated for 24 hrs. treated with LPS; 1 xg
/mL. Results are the mean = SD of three
independent experiments.

MF : Mori Folium water extract.

Normal : Treated with media only. Control : Treated

with LPS 1 wg/mL only. * P < 0.05
compared to the control.

3.3 IL—1la A7l et &}

A EFEEo] LPSE FA3tE RAW 2647
macrophage cellsollA] IL-1la A2l F7F i3k &35
ol 7] 95t A 2FEFES 1 ug/mL LPS9F 87
24 N 7F F AYe A3 50 ug/mL o173 XA LPS
of &3t IL-la B4e] S7He s& oJEder <At

9t
.
]
5 o
3 °
22
L3
2
1 4
o

Nor Con 25 50 100 200

MF Concentration (ug/mL)

Fig. 3. Effect of MF on the IL—1a production in RAW
264.7 macrophage cells were incubated for
24 hrs. treated with LPS; 1 #¢/mL. Results
are the mean £ SD of three independent
experiments.
MF : Mori Folium water extract.
Normal : Treated with media only. Control : Treated
with LPS 1 wgmL only. * P < 0.05
compared to the control.

3.4 IL—6 A4l gk a3}

A EFEEo] LPSE FA3tE RAW 2647
macrophage cellsoll A IL-6 A4 57} i3k a5 &
oli7] S5kl A EFEES 1 ug/mL LPS9} 374 24
AlZE &< A2 A3 50 ug/mL o F=ellA LPSell
ot IL-6 A9 T7He vk oEAoE A s

Table 1. Effect of MF on IL—6 Production in Raw
264.7 Cells Treated with LPS

Concentration IL-6 production
(ug/ml) (pg/mL)
Normal 300 + 0.33
Control 10531.30 + 53.17

25 9456.80 + 356.76
50 9340.30 + 274.01
100 9274.70 + 240.08
200 9137.50 + 133.36°

PM : Water extract of Mori Folium.

Cells were incubated for 24 hrs.

Results are represented as mean+SD of the three independent
experiments.

Normal : Not treated with PM.

Control : Treated with LPS (1 xg/mL) only
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Fig. 4. Effect of MF on the IL—6 production in RAW
264.7 macrophage cells were incubated for
24 hrs. treated with LPS; 1 «g/mL. Results
are the mean = SD of three independent
experiments.
MF : Mori Folium water extract.
Normal : Treated with media only. Control : Treated
with LPS 1 wg/mL only. * P < 0.05
compared to the control.

3.5 IL—10 A4l ek &}

A4 BEZEo|l LPSE @43E RAW 2647
macrophage cellsel 4] IL-10 A4 9] 710 tigh 232
ol 7] flate] 49 =555 1 ug/mL LPS9} 317
24 NZF Fek g Ax} LPSell <3 IL-10 44571l
et fojsk A7 EREA] %9kt

Table 2. Effect of MF on IL—10 Production in Raw
264.7 Cells Treated with LPS

Concentration IL-10 production
(ug/mlL) (pg/mL)
Normal 200 £ 0.24
Control 8212.00 = 212.10

25 7391.00 + 312.10°
50 7312.00 + 210.40°
100 7210.00 + 197.30°
200 7197.00 + 191.30°

PM : Water extract of Mori Folium.

Cells were incubated for 24 hrs.

Results are represented as mean+SD of the three independent
experiments.

Normal : Not treated with PM.

Control : Treated with LPS (1 x«g/mL) only
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Fig. 5. Effect of MF on the IL—10 production in RAW
264.7 macrophage cells were incubated for
24 hrs. treated with LPS; 1 #¢/mL. Results
are the mean = SD of three independent
experiments.
MF : Mori Folium water extract.
Normal : Treated with media only. Control : Treated
with LPS 1 xgmL only. * P < 0.05
compared to the control.
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AL AL
e F28A7] 4 7hEu2]
A

Fe] ARAE Sl valeric acid, acetic acid,
butyric acid, isobutyric acid, isovaleric acid, propionic
acid, capronic acid, methyl salicylate, guaiacol, phenol,
o-cresol, m-cresol, eugenol %°| =] QT T
fumaric acid, 714} F9FF palmitic acid, hentriacontane,
hydroxycoumarin, A}, ¥4, X549, asparagin acid,
glutamin acid ¢ aminol acid= £} i1l

o9} Zo] 4L o FHEF TS AL A

Aut gh el &9 adtel] i Ao & et vk
AekE et
ol & dArelM= e =FEdt] L AR

(MF)E dare. 2 RAW 264.7 macrophage cells®] A3
AEEY LPSE Z4 3 NO, IL-1q, IL-6, IL-102] A}
O|EFIQl AAZTtl tigh das F435tArt

H Ao A= RAW 264.7 macrophage cellsel] 4+



AT T A A167 A11E

EFEES D ugy/ml o] T2 AEe Ho 37T
vkt ol MTT assay S ©]-&38F

264.7 macrophage cellsell 5412 33514
e}

NO% pro-inflammatroy Afo] E7}Slo]} LPSE HY
Ao 2Hgste] L-ol27]d e 2 7E INOSe] 2802
NO A& Z7H1A T9 % Aode{17,18].

A BFEEo] LPSE @43ld RAW 2647
macrophage cells®] NO A/d¢] S7tol digh a3& &
olH 7| 9jate] 24 ARt E¢F A EFEES LPS(L g
/mL)¢t &7  RAW 264.7 macrophage cellsell =)&) 3t
A BE F5(25 pg/mlL o)l A LPSel| €1§ NO A
AENE FE IR e dAE o9t
o] A EFF=0] LPSU pg/mL) = &/93tE RAW
264.7 macrophage cells®] NO A4 F715 AAs=

A GFANE AAT F Y= B5L N AL

FABY AlEARLE APFA A B WS

: D
Ashe QU9 WY 24 Aol Ao EAIE Q)

9 7H82d Aol BRIl EA9F EA AE-girt
A9l o]59 At 4

Helsha] ggto] A} 1A HIL glom, =8 T ¢
Al EZIRIE QIEF7] (L) -1 +8A A&A, IL-10,
IL-6, IL-4, IL-11 2 IL-13& ZggoH19].

IL-1& A9 BE cellEo] &/4-& woks w Aitkehm
Ao wiNEA=A Zg3ith 53] IL-1as T cellZt B
celle] 5213 3ol Fasgh 28-S FrH20].

A9 EFEFo] LPSE Z43d RAW 2647
macrophage cells®] IL-1a A Z7}ol| thak 32 o}
w7 $Jste] 24 AIRE B9 A EFEES LPSA g
/mL)¢t 84 RAW 264.7 macrophage cellsol] *12]3 2
T 50 pg/mL ©) =4 LPS(1 pg/mL)ol &3 IL-1a
AWRS7HE v % AR oA dAsHTh

L6 st 24 & et Adaha dx

»

d

Aol Wt A 43S mRITH21]
A EFEE] LPSE #A3tE RAW 2647
macrophage cells®] IL-6 ABAZ7lo i3k 3315 do}
H7] fJate] 24 A7 5¢ A9 EFE=S LPSU g
/mL)} A RAW 264.7 macrophage cellsell %123k 2
3} 50 pg/mL 4 =4 LPS( pg/mL)el &3 IL-6
WAS7Ve % EA LR oA AsHATh

IL-10& elitol] tht %5 W W3S 2ol &
Fol iR £ WART B 24 TIPS A%
= A 4L ke U PAF 5L 2
ApelE7helolu, IL-109] 24 ol ol ik A
whge] e ollet e A7k Wl s w9l

o Z7kek wadol ol

A EFEE0] LPSA pg/mL)ZE EA3tE RAW
264.7 macrophage cells®] IL-10 A4 ] Z7}ol i3k &
g Gopry] J5te] 24 A Bt Y BEFEES
LPS(1 pg/mL)9t 3t RAW 264.7 macrophage cellsol]
Aot Ay} BE FE(25 pg/mL ol/h)olA LPS( pg
/mL)ell &8 IL-10 /357 el st f-oj gt oA 7} vief
A ekgktt

0|9} Zro] A9 EF3E0] RAW 264.7 macrophage
cells®] AEAEES FRATIA FoHME LPSE <l
8] &A1kl RAW 264.7 macrophage cells®] o 2|7}
A Zu) 7| &4 = (inflammatory mediators) A E7HE

TR gEHOR FoeH GAEke AL 4 EFEE
o] RAW 264.7 macrophage cell$} #Hedd thoksl dhol g

7t & AAbetE Aot

ode] A, A EFEFES RAW 2647
macrophage cellsoll AEX5AS FdshA] oA
LPSA pg/mL)Z 2/ skd RAW 264.7 macrophage cells
9] NO, IL-1q, IL-69] AAZ712 25 pg/mL ©)44e] &
M FE oFEHor foatd oAAYE 5 RAW
264.7 macrophage cells¢} #dd IFWAYUSS 24
T g ole 2t gle AE & AATh BT A&
3 ATE B AAEE ST & =

28 sk 371 AFo] Bestthn ARdn,

B ATdMe 49 EFEE(MP)E 3o RAW
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RAW 264.7 macrophage cells®] NO A4 5718 RE 5
oA Fk oEHOR {5t AAANF .

3 AR BEFEEL LPSA pg/mL)ol o8| &Adste
RAW 264.7 macrophage cells®] IL-1a¢} IL-6% 50 g
/mL o)golA ARSIHE sk EH R Foat o
A AT

ode] Az A4
macrophage cellsell 2]3F M ¥EE4S
A% LPSZ g4dste RAW 264.7 macrophage cells<]
NO, IL-1a, IL-69] B457He ol sk &4 2
2 AAAZT ol At A Eo] RAW
264.7 macrophage cells$} #HH A& 37} Hoju &
FHAYUSS 24T F e 2AZA E87Fso] =

7} LPSE A3}t
Z7}o

RAW 2647

ekl o

O = =1

=T e e

22 s FF A%H AT FF RAALE
A3 HAD ASADYIRE Helshiz 71 Aol
g astrin s g
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