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EXTRACT OF ARONIA SP. IN COMBINATION WITH SELENIUM ety PCT/EP2010/056190
AND/OR ZINC
ACTIVATION OF INNATE AND ADAPTIVE IMMUNE | CV TECHNOLOGIES INC.
RESPONSES BY A GINSENG EXTRACT ADAMKO. PCT/1B2009/000379
METHOD OF TREATMENT OF DISEASES USING HOODIA | HADASIT MEDICAL
S A PCT/IL2009/001152
A PHARMACEUTICAL COMPOSITION FOR TREATING SINPHAR TIAN-L]
DISEASE CAUSED BY IMMUNE DISTURBANCE AND THE | o, SWEFAR TRAEL 1 peT/enzo0s 001218
EXTRACT FROM TUCKAHOE :
FOOD SUPPLEMENT COMPOSITION COMPRISING A B INVESTMENTS
CUCUMBER (CUCUMIS SATIVUS) EXTRAC SOLUTIONS LIMTED | FCT/IB2015/052115
O &2 7|a7/luUAd s S /st X st 7|s2 gUlel 7|1& E52F MAIA™l SHolM
AlO|SIE R KA AE Z1t S5 Edlle els.
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E
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o
H
rz
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+
0
i
0 [lHH'
2
4>

#HE XN EMHME
HS A2 S Glycyrrhizic acid
Liquiritigenin (mg/L)
(mg/L)
1 2 M F A 6.093 335.383
2 ZxE FaNt 4.706 72.060
3 UxE I 3.299 229.430

LHXE AT (G ML ML HEM) dRE FE FZ, 1681, 6hr, 75C Z745l01 A
Z: =

#HE XN EMHME
HS A2y o Glycyrrhizic acid
Liquiritigenin (mg/L)
(mg/L)
1 AR I M A 83.524 49.514
2 LT S FS F 47.850 22.883
3 ated ) A A 61.416 23.981

- epxdely HE NE S Mg

- RAW 264.7 MZ2& Sdlf Al2 2052| Mz S48 Fdet 2= AR 2085 & 200 wo/ml
& 20[A} S0 = thH| 15% Of

- 100 wg/mlollM 2= 205 AR Mz S4do| LIEILIX] g8 &l

Table. Effects of 70% EtOH extract sample on cell cytotoxic in RAW 264.7 cells

Unit : %
Sl Nerme Control DW extracts 70% EtOH extracts

100 ug/mf 200 ug/ml 100 ug/ml 200 ug/mé
= 104.1+0.2 97.210.7 98.3+0.5 86.1+0.2
24 107.3x2.2 105.3+£1.7 94.4+1.2 90.6%0.0
o= 93.0+0.8 90.0+0.3 92.6%0.1 88.0+0.6
2o} 96.2+0.7 90.4%+11 94.5+0.3 90.6%0.1
=E 94.0+0.5 85.7£0.5 94.5+0.0 88.94+0.1
MEE 100.0+1.0 97.2%+0.2 86.7+0.2 94.7+1.0 84.840.7
Abul 1 97.6x0.5 93.1+0.4 86.0+0.1 80.1£0.3
20| X} 88.2+0.3 81.2+1 1 86.6+0.6 79.4+0.9
F=2I 92.6+0.2 90.6%+1.2 89.0+0.5 86.9+0.4
27| 97.1+0.1 96.5+0.6 98.6+0.5 94.5+0.6
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Cell viability (% of Control)

1

1

—
=

Cell viability (% of Control)

20

00 -

40 -

20 -

120 -

100 -

=100 ug/ml =200 ug/ml

Control | Ztx | 27 | 04X | 23t | ZE  NEE | 4un | o0 | §20 | 7|

DW extracts

40 -

20 -

100 ug/ml ®200 ug/ml

Control| ztx | 21d | 4= | 2O | ZE | MEZ AW | QO | 20 | 7|

70% EtOH extracts

Fig. Effects of DW(A) or 70% EtOH(B) extract sample on cell cytotoxic in RAW
264.7 cells. RAW 264.7 cells were treated with concentration 100 and 200 (ug/mf) of

samples for 24hr. Cytotoxicity was measured using an MTT assay.

- AT 25 =AY

o =

AR 2052 B2 A2 ™ot ZAn JIEE, B HlA, 2 25 7|EA| 0|52 HEEHU
AL AEEX] 23,
Table. Content of Pb, As, Cd and Hg in samples

- Pb As Cd Hg
permissive density (mg/kg) 5 3 0.3 0.2
= ND1) ND1) 0.002 ND1)
244 ND1) ND1) 0.001 ND1)
o = ND1) ND1) ND1) ND1)
DW 2o} ND1) ND1) ND1) ND1)
A ND1) 0.178 0.003 ND1)
extracts MEtE ND1) ND1) ND1) ND1)
L g ND1) ND1) 0.001 ND1)
Qo| X} ND1) ND1) ND1) ND1)
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T ND1) ND1) ND1) ND1)
=) ND1) ND1) ND1) ND1)
FAES ND1) ND1) 0.002 ND1)
24 ND1) ND1) 0.001 ND1)
o= ND1) ND1) ND1) ND1)
2o} ND1) ND1) ND1) ND1)

70% EtOH k3 ND1) 2.115 0.015 ND1)

extracts HE2 ND1) ND1) ND1) ND1)
bl 1| 0.116 ND1) ND1) ND1)
<o| X} ND1) ND1) ND1) ND1)
T ND1) ND1) ND1) 0.005
27| ND1) ND1) ND1) ND1)

IN.D. : Not detected.
- Glycyrrhizic acid &2
- = FE=2| glycyrrhizic acid &Es F™et A3, DwWel £ FE=2 22 16.98,

—

5.44 mg/g2 =2 EfelF.

A oad
oas
020 #
waf 03
=i pral
015 it e P - 025
oy e H
g 0104 Glycyrrhizic acid b / |
0.054 o1ad \
/—'—J\'—-—L R -I-
000 : ' s
T T T T T T T oo
00 1600 13200 200 250 30 30 4000 0000 oo - =000 a0 00 s
E =

[ Ee I-I
0204 I_.' '|I
0% | |
El I I|
E 0 .'l II
0104 kY \
ooz ! \
J o "
(] 5
nio4 1) L 5 d I 04T 3431 6 S5 S4A O

1 I L e
2500 3000 35000 4000

|
1] L] ¥ 1]
500 1000 1500 am 20000 35010 300 00 ana0a 45000

Fig. HPLC chromatogram and UV spectrum of glycyrrhizic acid standard solution

(500 wg/ml) (A), Glycyrrhiza uralensis extract (B).

- NO MM

- RAW 264.7 MzZE Sall A2 2052 NO 44
100.0+4.8% = HEIYS O, AR 2052 =2 O]
g, 20|A, 72u, 7S Mozt A=A 2F 15%

=
Lt
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Table. Effects of DW or 70% EtOH extract sample on nitric oxide levels of LPS—induced RAW 264.7 cells

20

Unit = %
Sample 100 wg/mé
Normal Control
Name DW 70% EtOH
= 28.2+0.9 84.2+0.3
4z 78.6%£0.9 78.7£0.3
o= 85.0+0.4 82.410.3
Do} 76.71£0.4 74.410.3
= 91.3+0.6 84.2+0.9
) 10.8£1.6 100.0£4.8
AME T 74.0£0.7 89.4%+0.9
Al 61.1+0.8 71.4£0.5
20| X} 76.1+£0.4 92.1+0.5
w2 76.311.2 88.31£3.6
27| 78.7£1.2 97.1+0.5
(A) 120
? 100
::;E BD- ok
R
% 60
:g 40 - R
% ZD_ l
, 0 N
Norm;! Control FiE ‘ 24 . = iy .M:gi FJ“"“T _Qu|;;|.‘%:l_lu|‘ 27|
DW extracts [concentration 100 ug/ml)
(B) 120
:‘E 100
:JE 80 -
®
E 60 -
"
%
Nnrma—‘ Contrﬂ P 3 by Eﬁg—i Duuu onx | &2 | =7

70% EtOH extracts (concentration 100 ug/ml)

Fig. Effects of DW(A) or 70% EtOH(B) extract sample on nitric oxide levels of LPS—-induced

RAW 264.7 cells.

samples and

RAW 264.7 cells were treated with 100 xg/m{ of 70% EtOH/DW
LPS (1 uxg/mf) for 24hr. The nictic oxide level was analyzed by ELISA.

_18_



%0
1l
Kk
o

T

[0

=2 (lab scale)

—

RPN

— 70%0|EFZ, 70°C, 6hr, 1645 Z=Z40iA 3

)

7ol

=
=

__O_”_

toi "ot

HH=35

k=1

L~
— K
W o |w|@|o|o|o]| -
{F 1l o |l - | ol o | o | <
N BO — Al Al — — —
ol
1] —
9 <
~ H__un_ __2._
ol w2 ~. «© ™~ ~. © ~.
0= ___m._ % 5 o)) o)) N~ © Te)
_—AI| a b b b b b
Ho
x =
— <
) I TRCL
o g 3 | |
+ [ o
__A_._._._ S~
__A_l
_xE
* olol|ls|8|2
ofu S S N A A
% Mok E B
NN RO|E 2 z
2 N N N 20 | 20 | %0
o
N~
1.
h — al ™ < o) ©

* 70% Ol

- RAW 264.7 Al

50, 100 wg/ml SE2 X2l = =

ol

o”

b

HO[|X| glot =4J0| LtEHEX]

=
=

T2t Ao

Table. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70%

EtOH on cell viability in RAW 264.7 cells

%

Unit :

RAW 264.7 cell

Control

Sample

100 wg/mé

50 ug/ml

Name

El

<0
| _A._
NI

99.1+0.7

100.6£3.5

El

<0
]

N

100.4+0.4 100.1+0.6

100.0+0.3

100.3%£1.3

100.8£2.0
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Fig. 4. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70% EtOH
on cell viability in RAW 264.7 cells. RAW 264.7 cells were treated with concentration 50

and 100 (xg/ml) of samples for 24hr. Cytotoxicity was measured using an MTT assay.

O S=ad Mzetdd

- NO MR

\d

- RAW 264.7 M[ZE Salf &= 2 AL =¥ S 11, 1:2, 2.1 HEZ st 5
Zt 50, 100 wg/ml S A
TolM o= oiH| FolM UA=(*+**p<0.001

Table. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70%
EtOH on nitric oxide level in LPS—induced RAW 264.7 cells

Unit :© %
Sample RAW 264.7 cell
Normal Control
Name 50 ug/ml 100 wg/mé
EENCE
67.4E15.7*xx 49 513 . 1%*%
sg= (1:1)
EESS SR
15.6£0.3 100.0%£5.5 73.5E£5.4%x%x% 53.9%1.8%x%
= (1:2)
2z Al ]
59.7+3.0%*x% 39.1+1.9%*x

Jf
o
Mo
N

1)

p<0.001 compare to control group

* kK
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S 20
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Normal | Control 50 100 50 100 50 | 100
ZHE 4 AMMT|(1:1) | ZEE o+ AWEI|(1:2) | ZE 4 A1)

Concentration (pg/mg)

Fig. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70% EtOH
on nitric oxide level in LPS—induced RAW 264.7 cells. RAW 264.7 cells were treated with

50, 100 xg/ml of each samples and LPS (1 uxg/mf) for 24hr. The nictic oxide level was

analyzed by ELISA.

- PGE, MAMzf
FZ2f= Table 8,

= 1
|2 & XI5 22

|0
o

- RAW 264.7 M2 E Sof Zxet &ilul Sgt=
Fig. 6t ZCt. LPSEHS AMe|st tHx=T2 5
Habt2 87.7£18.8 pg/mlE LIEHH.

| PGE2 d4E2 5F
FA

33.0 pg/ml, LPS2

fee)
N
o)
H-

22 212+ 50, 100 wg/ml SEZ X
£y o = HZ2| 50 wo/ml s 5 Mest 2=
2|81t X2| sZolA o= thH]| F2AM U=(+*p<0.01, *p<0.05) 227} LIEFH.
Table. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70%
EtOH on PGE2 level in LPS—-induced RAW 264.7 cells

Unit : pg/ml
Sample X | Control RAW 264.7 cell
orma ontro
Name 50 ug/ml 100 ug/ml
Zh 5 AFEH I
536.6+23.4 422.0+27.8**
=32 (11)
PA ESUNLLT 536.6%
87.7t18.8 560.5+28.2 479.61+18.9* %
23S (1:2) 23.4
A EENEL R
505.5+25.4% 399.0+6.1**
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Fig. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70% EtOH
on PGE2 level in LPS—induced RAW 264.7 cells. RAW 264.7 cells were treated with 50,

100 wxg/ml of each samples

— Cytokine A ZF

(1) IL-1B

- RAW 264.7 MIZE Sl Z4xet Al Set=9| IL-18 MM S S A= LPSEHE A
2|t tH=Z2 150.6+£1.6 pg/ml, LPS2t A|2E HE|sHK| &2 Hatd2 13.842.6 pg/mlZE

LFEFE

T 3 AU =Y SE2 1:2 882 50 wg/ml SEE M2

wo/ml SEZ HMe|er A, 4
ot 2E SgHlEan M2l oM tiE=F tie]| Reld U= (++#p<0.001, **p<0.01) &7t
LIEHE.

Table 9. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70%
EtOH on IL-1B level in LPS—induced RAW 264.7 cells

Unit © pg/ml
Sample \ | - | RAW 264.7 cell
Name orma ontro 50 ug/ml 100 wg/ml
l7:||-_7:C_:/c\>|-|:||'|_\_|_|
124.0+2.8*~ 104.6+3.4%*x%
=32 (1:1)
FAEINET
13.8t2.6 150.6%1.6 133.6+2.8 103.7+2 5% %
== (1:2)
A IR
123.5£2.9*x% 93.5£3.1**=

*xx0n<0.001, **p<0.01 compare to control group
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IL-1p level (pg/ml)

160 -

140 - - .
120 - LEL ook
.
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80 -
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o MR - | | o -
Normal ‘ Control 50 I 100 50 ‘ 100 50 | 100
AE + YHWI(11) | A= + 4NO12) | = + 4Wo) |

Concentration (ug/mg)

Fig. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70% EtOH
on IL=1B level in LPS—-induced RAW 264.7 cells. RAW 264.7 cells were treated with 50,
100 wg/ml of each samples and LPS (1 ug/mf) for 24hr. The IL-1B level was analyzed

by Luminex.

(2) IL-6

R Edo ZE ¥ ML FHE 111, 112, 211 HEE ZYE S=S 42

- RAW 264.7 MEZE Scoff Zxot atin Sot=2| IL-6 dMTS FHet 2= LPSES
7

Meleh =72 235.8+£8.8 pg/ml, LPS2t A2 E HME|SHA| 22 HAa2 57.

m{E LtEHE.

100 wg/ml &=
M elet 2E
2T LIEH

Table. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70%
EtOH on IL-6 level in LPS—induced RAW 264.7 cells

Unit : pg/mé
Sample N | Control RAW 264.7 cell
Name orma ontro 50 ug/ml 100 wg/ml
ZF 5 AFEH IO
_ 176.7+8.2%% 139.8+9 .3%*x%
=82 (1:1)
PA ESPN LI
) 57.2+11.0 235.8+8.8 210.7+10.4 147 .817 9% =
=8e (1:2)
FAESINETE
178.9£9.8*x* 129.8+11 4 %%

*x*x0n<0.001, **p<0.01 compare to control group
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Fig. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70% EtOH
on IL-6 level in LPS—induced RAW 264.7 cells. RAW 264.7 cells were treated with 50,
100 ug/ml of each samples and LPS (1 xg/mf) for 24hr. The IL-6 level was analyzed by

Luminex.

(8) TNF-a

- RAW 264.7 MZE Soff 24Xt Al S3=2] TNF-o dAZS S8t A1t LPSEHS
Me|sh i=72 953.7+53.4 pg/ml, LPS2t A|2E HME[SHX| 22 a2 253.4153.9
pg/m{2 LIEFL,

Helet 2E SEH|E M2 oM thx=a tie] 72[4 A=(""p<0.001, "p<0.01) &7t

LHEFE.

Table 11. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70%
EtOH on TNF-a level in LPS—induced RAW 264.7 cells

(Unit : pg/mf)
Sample y | S RAW 264.7 cell
orma ontro
Name 50 ug/ml 100 ug/mlé
l7:||-_7:C_:/c\>|-|:||'|_\_|_|
735.5+£34.3** 553.5£55 2% x*
=2E (1:1)
HE A 2953 4453, 953.7453.
854.2+55.2 652.71£55 1% %%
== (1:2) 9 4
PA ESPN LI
654.1£56.1*%* 453 155 7% %%

*
*
*
©
A
o
O

.001, **p<0.01 compare to control group
— 24 —
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Fig. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70%
EtOH on TNF—-a level in LPS—induced RAW 264.7 cells. RAW 264.7 cells were treated
with 50, 100 uxg/mf of each samples and LPS (1 xg/mf) for 24hr. The TNF—a level was

analyzed by Luminex.

- RER W

(1) INOS
RAW 264.7 MZS S3ll 2ot Aln| =320 NOS WeS SHE A1} LPSEHS H2|oh
CHZ=T2 1.00£0.06%, LPS2t A|2E XM2|stA| 22 M2 0.09£0.01%= LIEHH.
thzzel Zzol 2% o Atwm FHg 101, 1:2, 21 H[82 BEE =S 242 50,
100 uo/ml SER H2lBH T, UZ o AME XY 2322 DE 23687 M| STl

x 2! St
=7 o] oA A=("""p<0.001, “p<0.01, *p<0.05) ZtAT7} LIEFL.

Table. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70% EtOH on
iNOS expression in LPS—-induced RAW 264.7 cells

(Unit : %)

RAW 264.7 cell
50 ug/ml 100 wg/mf

Sample Name Normal Control

N
-~
>~
—
o
=

b
0
J
E

0.68%0.02*~* 0.38%0.02***

o
Mo

b
0z
1=
El

0.09£0.01 1.00£0.06 0.85%£0.03* 0.48+0.04x=xx

P
0z
1=
El

0.67%£0.06*~* 0.2910.02x% %

Jir N Jir N Jio i)
o
Mo
N

o
Mo
~

*xx0n<0.001, **p<0.01, *p<0.05 compare to control group
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Fig. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70% EtOH
on iINOS expression in LPS-induced RAW 264.7 cells. RAW 264.7 cells were treated
with 50, 100 xg/mf of each samples and LPS (1 xg/mf) for 24hr. The iINOS expression

was analyzed by western blot.

(2) COX-2

Table. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70% EtOH on
COX-2 expression in LPS—induced RAW 264.7 cells.

(Unit : %)
RAW 264.7 cell
Sample Name Normal Control
50 ug/ml 100 wg/mf
ZhZs Ak |
0.76+£0.10x% 0.68%+0.05x%x%
sgE (1)
ZhZs Ak |
0.03+£0.01 1.00+0.04 1.01£0.02 0.82+0.01+*
se= (1:2)
ZhZs Ak |
0.76x0.02*=* 0.62+0.05**x*

*xx0<0.001, **p<0.01, *p<0.05 compare to control group
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Fig. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70%
EtOH on COX-2 expression in LPS—induced RAW 264.7 cells. RAW 264.7 cells were
treated with 50, 100 xg/mf of each samples and LPS (1 ug/mf) for 24hr. The COX-2

expression was analyzed by western blot.

(3) IL-1B

- RAW 264.7 MZE Solf Z=x2t Al Set=2| IL-1p weizdg S Aot LPSthE Mgt
=72 1.00£0.04%, LPS2} A|R2E HM2|stX| 22 Zatkd2 0.10£0.05% =2 LIEt

=T =Ado Z=x 3 MHI FHES 111, 1:2, 211 HE2 2gst sgES 242 50,
100 wg/ml sE=2 XMz|et Zof, 2= 2 Al = S22 1:2 HE22] 50 w/ml sES
Helst 2 SyHlg M2l sEolAM thxa ] 724 JA=(""p<0.001, p<0.01,
"p<0.05) &7t LiEHE.

Table. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70% EtOH on

IL-1B expression in LPS-induced RAW 264.7 cells
(Unit : %)
RAW 264.7 cell
Sample Name Normal Control
50 ug/ml 100 wg/mf
Zh 2= Ak O
0.82+0.07x* 0.52+0.03* %=
sEE (1:1)
Zh 2= Ak IO
0.10+£0.05 1.00%0.04 0.95+0.01 0.63+0.08xx*
=32 (1:2)
A E PN LI
0.76+0.07* 0.46+£0.02%**
== (2:1)
*xx0<0.001, **p<0.01, *p<0.05 compare to control group
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Fig. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70%
EtOH on IL-1B expression in LPS—-induced RAW 264.7 cells. RAW 264.7 cells
were treated with 50, 100 xg/mf of each samples and LPS (1 xg/mf) for 24hr. The

[L—1B expression was analyzed by western blot.

(4) IL-6
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100 wo/ml SE2

i‘l o
= oie| wold UA=("p<0.01) H7t HEHH.

Table. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70% EtOH on
IL-6 expression in LPS—-induced RAW 264.7 cells

(Unit © %)
RAW 264.7 cell
Sample Name Normal Control
50 ug/ml 100 wg/mf
SAESICTE
0.55+0.04*~ 0.48%+0.05x*~
SEE (1:1)
FAE RN
0.03+0.00 1.00%0.09 0.64%0.06%*~* 0.471+0.06%*~*
sg= (1:2)
FAE RN
0.55%+0.06*~* 0.47%£0.01 %~

**p<0.01 compare to control group
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Fig. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70%
EtOH on IL-6 expression in LPS—-induced RAW 264.7 cells. RAW 264.7 cells were
treated with 50, 100 wxg/m{ of each samples and LPS (1 ug/mf) for 24hr. The IL-6

expression was analyzed by western blot.

(5) TNF-a

CTHEDOl m ol ZE W AT FMES 11, 12, 211 B2 EFS =SS 22 50,
100 po/ml SEE H2l3h Zot, 2% o Al FY =322 1:2 8/82| 50 w/ml SEE

H
L]

Helst RE SgH|g
2T LIEFE,
Table. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70% EtOH on
TNF-a expression in LPS—-induced RAW 264.7 cells

(Unit © %)
RAW 264.7 cell
Sample Name Normal Control
50 ug/ml 100 wg/mf
Zh& Ap x|
B} 0.83%x0.02* 0.55+0.02%**
== (1)
Zh& Ab x|
0.18+0.02 1.00%0.06 1.03%£0.07 0.85+0.05*
SoE (1:2
Zh& A |
0.80+0.07+* 0.49+0.05**=*

it
o
Mo
~

**x0<0.001, *p<0.05 compare to control group
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Fig. Effects of Glycyrrhiza glabra L. and Morus alba L. complex extracts with 70% EtOH
on TNF—a expression in LPS—induced RAW 264.7 cells. RAW 264.7 cells were treated
with 50, 100 uxg/mf of each samples and LPS (1 ug/mf) for 24hr. The TNF—-a expression

was analyzed by western blot.

- ZIWe| XE MES ST HTEWIIE MY
L UE NESYI ATl XESHS MYl £HAIZF 1h, 3h, 6hS B DEIIEL,

Z= X ZEHE
o Al
Liquiritigenin (mg/L) Glycyrrhizic acid (mg/L)
1 ZE ME™ 6hr 6.093 335.383
2 2= HH™ 3hr 3.967 264.791
3 2= HH™ 1hr 3.469 139.264

Table. F&A|ZHE MYHiu] X xH= Hat

Aty X|ZFMHE
HS NS
Kuwanon G (mg/L) Morusin (mg/L)
1 Al I 4F Ghr 83.524 49.514
2 Al I 4F 3hr 87.154 42.466
3 AtEHI] 4H {hr 72.061 39.016
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8 HPLC 24 =7g M&g

Table. Analytical condition of bioactive maker compounds

HPLC system

Column

Mobile phase
P (30~40min)

20%B
1.0m¢/min

PDA(254nm)
40°C

Flow rate
Wave length

Column temp.

Alliance 2690 (Waters, USA)

Agilent polaris 5 C18-A (250X 4.6)mm

0.1% Formic acid in DW (A), Acetonitrile (B) gradient
(0~15min) 20%~40%B, (15~30min) 40%~100%B,
100%B,

(40~41min) 100%~20%B, (41~50min)

25108 1.8x106]
16x10%]
Al
200 1.4x108]
12¢108]
1.5x1084
1.0x108]
8 6 $ sox0™]
z 10x08] H
6.0x10%]
5.0x10%| 4.0x10%]
20x10%]
0.0q 0.0
-2.0x10%]
000 2000 400 | 6000 8000 10000 12000 14000 16000 18000 20000 000 2000 4000 6000 5000 | 10000 12000 @ 14000 16000 18000  200.00
Amount
Peak Name: Liquiritigenin; RT: 14.016; Fit Type: Linear (1st Order); Cal Curve Id: 1374; R:0.999980; Peak Name: Glycyrrhizic acid; RT: 21.275; Fit Type: Linear (1st Order), Cal Curve Id: 1375; R: 0.999078:
R?2: 0.999959; Weighting: None; Equation: Y = 1.05e+004 X + 3.28¢+003; Normalized Intercept/Slope R 0.999956. Weighting: None: Equation: Y = 7.70e+003 X + 2 76e+003: Normalized Intercept/Slope
0.003112; RSD(E): 0.936687 0.003570: RSD(E): 0.978010
- i — = . Coag . = [ it = =1 |
Zk=x =S(XE)N - L Zkx =S(XE)NM - Gl h d
<EHZE ISR E)SE iquiritigenin> <EHEE IsAE)SE ycyrrhizic acid>
5x108
6xi08]
6.
axi0®]
8 sx108]
3x108] 4x10%]
® 5 3x108]
8 2
< 2x0% <
2x108]
x10°
1x108]
o o]
-1x108]
0bo 2000 4000 6000 ' 8000 | 10000 12000 = 14000 | 16000 = 18300 = 200.00 000 2000 4000 6000 | 8000 | 10000 | 12000 = 14000 16000 18000 = 20000
Amount
Peak Name: Kuwanon G; RT: 24.505; Fit Type: Linear (1st Order), Cal Curve Id: 1376; R:0.999976; Peak Name: Morusin; RT: 28.767; Fit Type: Linear (1st Order); Cal Curve Id: 1377, R:0.999963; R"2
——— R"2: 0999952, Weighting: None; Equation’ Y = 2 126+004 X + 6 84e+003; Normalized Intercept/Slope 0.999925; Weighting: None; Equation: Y = 2.84e+004 X + 1.30e+004; Normalized Intercept/Slope:
0.003218; RSD(E): 1.020079 0.004559; RSD(E): 1.265031

<z J|s(XE)dE - Kuwanon G>
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Figure. HPLC Chromatogram of stdandards (A), Z=FH8FE= (B), AMHIFHFEEE (O),
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Table. Retention time and content of maker substance in each extract at 25C/60%

Rtention time Content
name month Analyte , Amount (mg/L)
(min) (mg/g)
0 14.071 9.174 0.864
. ; Liquiritigenin B
HEEE 0 21.299 278.964 26.292
; Glycyrrhizic acid oxPAE AlB
0 24.533 157.448 14.687
Ab ; Kuwanon G oAHAE Zla
ESTE¥ 31 (1) . 28.787 91.240 8.511
Morusin oAHA T Zla
3
0 14.102 4.564 0.860
; Liquiritigenin oxpEE 3
0 21.331 129.484 24.407
1% . Abel ; Glycyrrhizic acid oxpAE AlB
=5l 0 24.537 80.411 15.002
; Kuwanon G oxpAE AlB
0 28.782 50.255 9.375
; Morusin oAHA T Zla

Table. Retention time and content of maker substance in each extract at 40C/75%

Rtention time Amount Content
name month Analyte .
(min) (mg/L) (mg/9)
0 14.071 9.174 0.864
o ; Liquiritigenin oRpAE 8
HEx2 0 B | 21.299 278.964 26.292
; Glycyrrhizic acid oRpAE 8
0 24.533 157.448 14.687
Abe ; Kuwanon G oRpAE 8y
ES ¥ 0 ? ' 28.787 91.240 8.511
Morusin oxPEE I3
3
0 14.102 4.564 0.860
1 Liquiritigenin DRAE ok
Awim=g 3
=2 0 21.331 129.484 24.407
; . .
; Glycyrrhizic acid oxHAT s
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0 24.537 80.411 15.002
1 Kuwanon G
2AHAE A
3
0 28.782 50.255 9.375
1 Morusin PR ok
3
- 7|, 7t&5A 2to| MZ9| ZE=%(Pb, As Cd, Hg 535 4AAH = initial

IOk oot
F
Y
2
Rl
_|\I
N]
10

=

BIIE MAlE,

Table. Analytical result in each extract at 25C/60%

mont
name X Pb(mg/kg) As(mga/kg) Cd(mg/kg) Ho(mg/kg)
0 0.0 0.1 0.0 0.0
LHEFHFEE 1
oXRPA T Tl
3
0 0.1 0.1 0.0 0.0
AMUIFEYFTES 1
oRPA T Tl
3
0 0.1 0.1 0.0 0.0
ZH& Al
1
s5H2 2RPAE Tl
3
Table. Analytical result in each extract at 40C/75%
mont
name ] Pb(mg/kg) As(mg/kg) Cd(mg/kg) Ha(mg/kg)
0 0.0 0.1 0.0 0.0
UEFHFES 1
2RPAE IS
3
0 0.1 0.1 0.0 0.0
LT EapSESES
1
= 2AHAE ZIEH
3
. 0 0.1 0.1 0.0 0.0
EERS R
1
=512 2AHA L ZIGH
3
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— Table 4. Retention time and content of maker substance in each extract at 25T
/60%

ame onth Analyte Rtentio.n time Amount Content
(min) (mg/L) (mg/q)

0 14.071 9.174 0.865

1 Liquiritigenin 13.773 9.490 0.899

3 13.673 7.391 0.720

eSS RS

0 21.299 278.964 26.293

1 Glycyrrhizic acid 21.091 246.868 23.378

3 20.948 277.805 27.050

0 24.533 157.448 14.687

1 Kuwanon G 24.358 207.644 18.656

3 24.301 185.317 17.922

ATy EEE

0 28.787 91.240 8.511

1 Morusin 28.613 108.921 9.786

3 28.539 100.739 9.743

0 14.102 4.564 0.860

1 Liquiritigenin 13.946 0.644 0.122

3 13.477 1.890 0.368

0 21.331 129.484 24.408

1 Glycyrrhizic acid 21.085 131.437 24.893

e 3 21.006 147.941 28.810
Se= 0 24.537 80.411 15.002

1 Kuwanon G 24.362 130.402 23.433

3 24.381 120.798 23.365

0 28.782 50.255 9.376

1 Morusin 28.611 64.863 11.656

3 28.614 59.661 11.540

_37_



Table 5. Retention time and content of maker substance in each extract at 40C/75%

name onth Analyte Rtentioln time Amount Content
(min) (mg/L) (mg/g)

0 14.071 9.174 0.865

1 Liguiritigenin 13.719 14.318 0.969

3 13.645 11.145 1.032

UEFTHFES

0 21.299 278.964 26.293

1 Glycyrrhizic acid 21.103 430.989 29.180

3 20.933 306.803 28.408

0 24.533 157.448 14.687

1 Kuwanon G 24.399 196.192 15.608

L Bl EaS 3 24.329 167.169 15.921
FE= 0 28.787 91.240 8.511

1 Morusin 28.649 102.698 8.170

3 28.582 88.398 8.419

0 14.102 4.564 0.860

1 Liguiritigenin 13.715 7.180 0.972

3 13.538 2.427 0.449

21.331 129.484 24.408

1 Glycyrrhizic acid 21.122 222.136 30.079

aZ-gu 3 21.036 150.945 27.953
SEE 0 24.537 80.411 15.002

1 Kuwanon G 24.391 117.914 18.761

3 24.403 106.048 20.200

0 28.782 50.255 9.376

1 Morusin 28.651 65.250 10.382

3 28.633 53.357 10.163
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Table 6. Analytical result in each extract at 25C/60%
name month Pb(ma/kg) As(mg/kg) Cd(mg/kg) Hog(mg/kg)
0 0.0 0.1 0.0 0.0
UEFHFES 1 0.0 0.1 0.0 0.0
3 0.0 0.1 0.0 0.0
0 0.1 0.1 0.0 0.0
At T =
o 1 0.2 0.1 0.0 0.0
TE=
3 0.1 0.1 0.0 0.0
0 0.1 0.1 0.0 0.0
A EXPN L]
1 0.1 0.1 0.0 0.0
sat=
3 0.1 0.1 0.0 0.0
Table 7. Analytical result in each extract at 40 C/75%
mont
name A Pb(ma/kg) As(mg/kg) Cd(mg/kg) Hog(mg/kg)
0 0.0 0.1 0.0 0.0
UEFTHFES 1 0.0 0.1 0.0 0.0
3 0.0 0.1 0.0 0.0
0 0.1 0.1 0.0 0.0
PNEELRTIESPS
o 1 0.2 0.1 0.0 0.0
TES
3 0.1 0.1 0.0 0.0
0 0.1 0.1 0.0 0.0
A RPNl
1 0.1 0.1 0.0 0.0
sat=
3 0.1 0.1 0.0 0.0
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@38 Ul Specific-lgE MM ZHst 21, YA4LS 2.4+0.5 ng/ml
+1.4 ng/ml, LYMHHE=LES 7.3+2.7 ng/ml, &ZdESEE 50 mg/kg/day
=

=
7.2 &

7.2+1.6 ng/mf{, 100 mg/kg/day F0i=E2 5.9+1.2 ng/ml, 200 mg/kg/day
5.8+

=

s =Z2

4m m
2 2
M
rlo

M
rlo

1.4 ng/m{Z2 LIEIL} SMIlx=Z | === 100, 200 mg/kg/day=2
AN FeM JU=(*p<0.05) &I LEEHE
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on specific—IgE level in

Specific-IgE level(ng/ml}

OVA-induced bronchial immunocompromised mice. Data values were
expressed as mean*SD (n=6).

- PGE, 4%
-3 W PGE, 4MS FMcH 21, Hakr2 32.2£2.0 pg/md,
po/ml, LAHI=L2 15.6+£3.8
m{, 100 mg/kg/day F0iz2 32
LIEFL S M= CHH] ML

S8 =2 71.5%5.1
pg/ml, Z==e=E 50 mg/kg/day F0i#2 33.2+8.8 pg/
.3%+3.1 pg/ml, 200 mg/kg/day §F0i+2 31.1+£3.9 pg/mlE
=22 d=58=2 50, 100, 200 mg/kg/day= F0{sH

2 Ao 7Fold A=(""p<0.001) 2Tt LIEHH.

rlo
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Fig. Effects of Gleyrrhiza glabra L. complex extracts on PGE, level in
OVA-induced bronchial immunocompromised mice. Data values were

expressed as mean%SD (n=6).

- Histamine A2

& Wl Histamine dAMd™s FMst Zxn, HAFEES 21.3+4.1 ppm, SHUHZ=Z2
39.24+3.0 ppm, LYAMCf=Z2 33.417.1 ppm, ZE=ETE 50 mg/kg/day F0oiZ2
34.7+0.7 ppm, 100 mg/kg/day S0+ 32.1+4.5 ppm, 200 mg/kg/day F0i

5
29.3£0.5 ppmZ LBt SMU= ofH| M= ZdE=2=2 100, 200 mg/kg
A

Jday2 S0{H MEIOIN FOlM UAS("p<0.01, 'p<0.05) ZAI} LIt

45
40 -
335 ~
30 ~
25 -
20 ~

Histamine level(ppm)

15 A
10

5 .

0
Nor Con PC 50 100 200

Fig. Effects of Glycyrrhiza glabra L. complex extracts on histamine level in
OVA-induced bronchial immunocompromised mice. Data values were

expressed as mean=SD (n=6).
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on WBC count in

WBC(x10°* cells/ul)
w

OVA-induced bronchial immunocompromised mice. Data values were

expressed as mean+SD (n=6).

2 4m 02

s L S A (Eosinophil)
Ho| i Lff SMTF =5 FYch 2o}, YAT2 1.520.2%, SEHET2 2.4+£0.2%,
MU =2 1.540.2%, Zd=58= 50 mg/kg/day F0dZ2 2.440.2%, 100 mg/kg/day
{Z2 2.0£0.1%, 200 mg/kg/day F0{=2 1.810.1% = LIEI} SHOI=F ciH| 2N
o AEFEE 100, 200 mg/kg/day2 F0ist A FolM 7ol U=(""p<0.001,
"'p<0.01) &7t LEHE.

Eos/WBC differential conunting(%)

ok
ok
ook

1.5 4
1
0.5 4
o -

r Con PC 50 100 200

No
Fig. Effects of Glycyrrhiza glabra L. complex extracts on eosinophil/WBC differential
counting in OVA-induced bronchial immunocompromised mice. Data values
were expressed as mean+SD (n=6).
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= HMT2 20.845.8%, U=
S A4+9.5%, dE==2= 50 mg/kg/day FOiT2 25.7+5.8%,
100 mg/kg/day FO0{TE2 25.1£6.7%, 200 mg/kg/day FO0I2 25.4+4 1% 2 LIEtL} S
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on neutrophil/WBC
differential counting in OVA-induced bronchial immunocompromised mice.
Data values were expressed as mean=SD (n=6).
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on monocyte/WBC
differential counting in OVA-induced bronchial immunocompromised mice.

Data values were expressed as mean=SD (n=6).
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on lymphocyte/WBC
differential counting in OVA-induced bronchial immunocompromised mice.
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on PLT count in

PLT(x103 cells/ul)

OVA-induced bronchial immunocompromised mice. Data values were

expressed as mean+SD (n=6).
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on IL—1B expression of
spleen in OVA-induced bronchial immunocompromised mice. Data

values were expressed as mean=SD (n=6).
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on IL-4 expression of

Fold change(IL-4/3-actin)

spleen in OVA-induced bronchial immunocompromised mice. Data values

were expressed as mean+SD (n=6).
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on IL-5 expression of

Fold change(IL-5/-actin)

spleen in OVA-induced bronchial immunocompromised mice. Data values

were expressed as mean+SD (n=6).
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on IL-6 expression of

Fold change(IL-6/g-actin}

spleen in OVA-induced bronchial immunocompromised mice. Data

values were expressed as mean+SD (n=6).
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on IL-10 expression of
spleen in OVA-induced bronchial immunocompromised mice. Data values

were expressed as mean+SD (n=6).
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on IL-13 expression of
spleen in OVA-induced bronchial immunocompromised mice. Data values

were expressed as mean+SD (n=6).
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on IL—17 expression of
spleen in OVA-induced bronchial immunocompromised mice. Data
values were expressed as mean*=SD (n=6).
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on IFN—-y expression of

Fold change(IFN- 7 /B-actin)

spleen in OVA-induced bronchial immunocompromised mice. Data values
were expressed as mean=SD (n=6).
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on TNF—a expression of
spleen in OVA-induced bronchial immunocompromised mice. Data

values were expressed as mean+SD (n=6).
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on NF—kB expression of

Fold change(NFK- « B/p-actin)

spleen in OVA-induced bronchial immunocompromised mice. Data values

were expressed as mean+SD (n=6).
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on iNOS expression of
spleen in OVA-induced bronchial immunocompromised mice. Data values

were expressed as mean+SD (n=6).
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Fig. Effects of Glycyrrhiza glabra L. complex extracts on COX-2 expression of

Fold change(COX-2/B-actin)

spleen in OVA-induced bronchial immunocompromised mice. Data values

were expressed as mean+SD (n=6).
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Effects of Glycyrrhiza glabra L. complex extracts on the histopathological changes of

lung in OVA-induced bronchial immunocompromised mice. Lung tissues were stained
with H&E (x200). Normal, no treatment group; Control, bronchial immunocompromised
group; PC, Yonggak—san; 50, Glycyrrhiza glabra L. complex extract was administered
orally at doses of 50 mg/kg/day; 100, Glycyrrhiza glabra L. complex extract was
administered orally at doses of 100 mg/kg/day; 200, Glycyrrhiza glabra L. complex

extract was administered orally at doses of 200 mg/kg/day.
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Effects of Glycyrrhiza glabra L. complex extracts on the histopathological changes of
lung in OVA-induced bronchial immunocompromised mice. Lung tissues were stained
with PAS (x200). PAS—positive mucin was stained with dark in the epithelium. Normal,
no treatment group; Control, bronchial immunocompromised group; PC, Yonggak—san;
50, Glycyrrhiza glabra L. complex extract was administered orally at doses of 50

mg/kg/day; 100, Glycyrrhiza glabra L. complex extract was administered orally at doses
of 100 mg/kg/day; 200, Glycyrrhiza glabra L. complex extract was administered orally at

doses of 200 mg/kg/day.
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Anti-inflammatory Effect of Complex Extracts from Glyvcyrrhiza glabra L.
and Morus alba L.
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Abstract @ This study confirmed the anti=inflammarory effects of Ghorrbize altbra L complex
extracts [Ghvoymbiz phibra L ond Mones aler L) by the complex mtio of Ghoymbiza gl L
and Morue afe L oextract Cell viability was nseessed using RAW 264.7 cells by MIT assay. The
Glveyrrbizs giabr L comples extroct was messured  through  chonges in the  levels of
prostaglandin B2 (PGED, nitric  oxide (NO), inflarmmarory  ovokine (Le, TL=-lbeta, IL-6. amd
THF-alpha), OOX=2, and iNDS in LPS-induced RAW 2647 cells. All test results were analyzed by
an ELISA reader, western blot analvsis, and Lumines, Compared with those in the control group,
all complex taio extructs were not toxic below a concentration of 100 w/el, In addition, the
complex mtio extract treaments significantly reduced the productions of NO, PGE;. and ovtokine
ard significantly inhibited the mENA expression of COX-2 and iNOS in [PS-induced RAW 264.7
cells. The results indicate that Ghowrfiin glabva L complex extracts prevented and alleviased
inflammatory - indications. Thus, Ghiorrmbize ghibrm L complex extracts may be developed s a
functional option material for feeding 1o improve disssses caused by inflarmmatory mediators.

Keyword | anti<inflamemstory, complex ratio, functional option material for feed, Gloyrmbiz
altbra L. Movus adber L
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