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u 251 + 0.21 ¥} 57} 2& 59 30% EtOH 22 Az]dlS u 346 + 0.15 ] =7}

KR
=
3}
1=
2000 pA
—_—
50 ms
B Vehicle 10 pg/mL 50 pg/mL Wash out
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167 5 venicte 1754 1.50
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144y 50 pg/mL 150 o 1.25
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129 ¢ s50pgmL 125
g 1.0 £ 1.00
%E o 1004
0.8 = 0.75
~
~ > 75 =)
0.6 <
o 50 (5- 0.50 1
0.4+ g )
T
0.2 25 0.25
0.0 H=0==5 — . . 0 0.00 i
50 100 150 200 Vehicle 10 pg/mL 50 pg/mL 10 pg/mL 50 pg/mL Vehicle 10 pg/mL 50 pg/mL 10 pg/mL 50 pg/mL
Voltage (mV) 10% EtOH extract 30% EtOH extract 10% EtOH extract  30% EtOH extract
=

[ 18] nA&FEES BKe, MY 7Y 7S
A. 10% EtOH FZ=22 MEl S el AHE MF #H3h B. 30% EtOH FE=2 X2l
MZ W Z&sT= 3 uM 0|04, 3|44 2{el2 140 mV oMol M7 ¢ st C.

relationship. GlOIE{ fittingdll= Boltzmann equation (G/GMax={(GMax—GMin)/(1+exp[(11/2=1)
kD}+GMin)ol ALgE. MEe chg2t Z3: [, vehicle (n = 6); 10% EtOH &= - @, 10 pg/mL (n = 4);
¥, 50 yg/mL (n = 6) 30% EtOH £22 - ¢ A Y= @, 10 ug/mL (n = 6); gk Y= v, 50 pyg/mL (n
=7). D. IMFEE Halo e V, HEh B DMFES Mol O2 140 mV oML G/ Guax B3 2t
HIOlE Z2S mean + S.E.M.2 2|0 Vehicle 221 IS W, » p < 0.05, ** p < 0.01, *** p <
0.001.
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AFEE A wet tail current %o fojvlg F7kE 1T F 9lE.
, LaFEE S BRe A @48 adbe A A4 e AdAdezn st
ou, o) Fepe]i=e 71" A
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v 10% EtOH

W 30% EtOH 5
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——10% EtOH
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g N
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E ——10% EtOH
£ 2+
%) e
©
S ; .
e 1 -
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130 140 150 160 170 180

[O8 19] DMFEE XMelo] wE BKe, A'E 718 A|ZE A= B35}
A IMFEEEF 50 yg/mLE XMEIFS T BKey MY Mt AlZE M= B. 140 mV dlAMe
Z=7| outward MF 22k C. _’é.‘—’?‘—é 50 pg/mLE Ml M BKe, A H|2tad st A[ZE
At D. 140 mVollM Q| tail M7 22F. HIO[E fittingoll= Origin9.12| standard exponential
function(y(t) = A exp(-t/t) + C)2 A& 7|5 = ct33 &5: [, vehicle; ¥, 50 ug/mL
10% EtOH FZ&2; gt A& v, 50 yg/mL 30% EtOH &2 (2t 2& n=7). 2t HlolH
Z+2 mean £ S.E.M.2 2|0|E. Vehicle I8 H|WIAS ], ~ p < 0.05, ** p < 0.01.

o S AR FAA B DL lead SH@E L2

7H A S-S

O 23a¥Y 3FE FF3)A] TimTecol A 510F < e mol= golug g s 3

O AXZ7IM F3 FHFH ZYUES T 24 FAT
- At wfjo} MM E Fafe] AlEFQ AD2938 Fg3to] A=A fo]st 3843 BKe, A2
S v A7) stable cell lines T+
- XElg o] BES SAHINe dHEAY FHSFAH B HFluxOR assay)S AHEFH
- in vitro Al ¥l Aol §lE F7]&v] DMSOE AH&-3.

- Alxe F3pxo] Qe Eo] FFEA(AM-ester) S Al AXE3 & aNFEES HIFH A
2] 3.
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(28 20] M=7|gt S &4 52 S8 E2l220|=E 51059 &4 232
A. Eet2ol=o tiE #X. B. E2tEX0|= 51052 &
oMol g7txlel & F7t, n=1, *p=0.05.

B w4t fel Febel fEA Az ¥ BT BHFZY A A5 BA
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O MY BA R R TG 4EIFSA ] A f Feuwo =g 13F F
2 2 Beste] ol FEAS Fu
O AE/W BY BHZH FYES 5 34 9
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7 .4-dihydroxy-5-methoxy-
8-{y-dimethylallyl)-favanone Kuraridin Kuraridinol Kurarinone Kushenol C Leachianone G

[O8 21] FE2l= F=A 1332 M=ZI|H g &#Ms S8 BKe, MY 43t 511 53
A, REA 1382 & B3It =7 Z|1271(n=4). B. ARl 632 Az E
7,4—dihydroxy—5—methoxy—8—(y, y—dimethylallyl)-flavanone (W¥), kuraridin (4), kuraridinol (hexagon),
kurarinone (M), kushenol C (A) and leachianone G (@) C. &%l 6&2] 7 =. Student-T test; » p<0.05, *=*
p<0.01, *** p<0.001.

O F#te= F2A4 6F9 BKe A2 2438 714 2l
- Fetgthol =7 g X ok Gleachianone G)7} Fete]=Rr) o] & Vip A28 BHAE. Vip 4
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G-V relationship. MEEE MY X= ZEZ F 0.8 5 tail current £F. Vehicle (O, m=25),
7,4—dihydroxy—5—methoxy—8—(y, y—dimethylallyl)-flavanone (¥, rn=6), kuraridin (hexagon, n=5), kuraridinol
(®, 7=4), kurarinone (M, ~7=5), kushenol C (A, r=5), and leachianone G (@, =5). HIO|E| fittingdll=
Boltzmann equation (G/GMax={(GMax—GMin)/(1+exp[(1/2—=1) |/ k])}+GMin)O| ALEE . D. &% 652l Vi, gt
#Hst E. A% 652 Guax &t B3l Student-T test; * p<0.05, ** p<0.01, *** p<0.001.
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Sophera flavescens Extracts Have Therapeutic Effects on Overactive Bladder
Syndrome by Potentiation of Large-Conductance Caleium-Activated
Potassium Channel

Heeji Jo', Hyun Jun Lee', Sung Joo Jang', Sang Hyun Moh™*, Jac Hoon Cheong*, and ChukSeung Park*

{8ehoud o L Seiences und Conter fir Alagplied High Efficincy Dingy Disceivesy
Gucingiu Dnstinore of Seience wnl Tcknoiogy (GIST), Gucngie 61005, Repubdicof Kore
Ulineyuoeg Ressirich Instinse fir Nemosc ince, Dipnart Phumacy, Safomyeock Universiy Seoul 01795, Repubile of Kons
dnti-Aing Reseuch rsituge. BIO-FO&C Co. Lut. SMART Valley. tnhecn 20990 Repuiiic of Kirea
*Sehool of Phormucs: Je anbidk Nesional Dnrsay, Jecllzbuk-do 36896, Republic of Konsa

Absiract - Sophira flavescens Ait (Fabaceas) i 8 medicinal plant widely fundéd i Neribeast Asia and is
eiod ot Kushen) has boes used 25 2 vaditional Chingse herbal medicine. The Serpmutic efees of Kudson in
micnsition disendet was not investigsied comprehensively et. I the present snudy, we examined and comparod
e efficacy of S barches of Kudhen exmact using Gffesent chanol contnt firouh s by et ccllbasad
amay. Atoong fhem, we e the barch with e highest efficary and anpmented fie vohune of 2ract for
indisial purpose. The hulk extract was: exmiood in s officacy i B br viw cclbbasad amay, and the
Derapoutic efioct through an i vive behavionl aseay of OAB rats The main congonens of fie exiracts were
asmlyaed by liguid chromatceraphy. Cylotonicity of the eviracs was imvestigaed by MTT asay. The owrl
efficacy of B extract was 2 wch a3, ot mone than, Eurarinaie, 3 poent BK,, chanel sofvan, Thos, the
exiract s a poi rebuant of urinary smooth miscle by uprogulating the activity of B, dhannel. The Kushen
st could be cxplored a8 an alenatwe medicine dgaing overative bladder paricits mdicating severe
dysfinction of BK,, chavnel

Keywords — Syl flavescens, Kuslhen, BK, chansel, channe] activaior, chamel modulater, overactive bladder
P

Intruduction newmransmitier, innate mmunity, ad smooth muscle

fone.™ In particular, & plays aitical rokes in the mair-

The lupeconductance calium activated  potassium
chante] (BKe, charnel), also called Madi-K ar Slol, is a
family of K chnnels activated by membrane depolari-
zation and an inciease of (nmacellular Ca*' concenma-
tion.'*! When the channels apen, potassium ions flow ot
rpidly and membrne hypemolarizntion is induced ™
This charmel is related to various physidogical processes
inchuding neoml excitability, the selease of hormane and

tenance of the resting membrane potenial and the phasic
releation in urinary bladder smooth muscle (UBSM).?
When the B, chamel expression kevel was down-
regulmed, fie UBSM appared a lyper-contmatilin'
which is called overactive bladder (DAB), OAB patients
are living wder constnt stress die i dheir senstive
bladder that conracts Fequently before filling up with
wrine. " Meanwhile, actiaiion of the BRe, channel decreased

Aot w% 3R Azw

7h

AT

(7D in vivo Wx7]%

UBSM excitabllity In guines pigs by m endogencus
ligand, testosterone. ' For these reasoms, the BE,., charmel
has emerped a3 8 Tovel thempeitic tape agiing OAB
and its chemical activators bave been reparted actively!'
In our previous report, sveral flavoncids, a class of plant
metbalites, islated rom the reots of Saphora flavescen
Adton {Fabaceae ) significantly increased the activity of
the BEe, chanmel %

& flavesceny AL i5 a medicinal plant widey founded

Mol i g3

i) Semg Park Sl of LiE Smas ad Ceeer fir AL

ynmu High Fiicienc vy, G gu Tnstitae o Sci
T are Techmvilogs (ST} Cowen, 005, Repusiic o Ko

ST AR Tt e e =

D Jae Hioon Chenmg, Schoo] of Pharmacy, Jeoebaik Natioral U

versity, ool shukdo & 4396, Reepublic of Korea

Tel; #62.43-2195657; Email: chermaghgifimns ke

Ik S T Ml A ity B, Bl IO
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[O8 25] naFEEE ikI(s HMHEE =2 EX]

A9 in vivo Mx7]s AXE¥ 2 in vivo 54 B7}

AU
Mgt 37t

O WA WEE3I 7 (overactive bladder) F & x gl o)

) Bejg nFGASHRIE A
%miﬁgiE%iﬂﬂEﬁEmKW%A%ﬂﬂ%-ﬁ5%8$ovwi%@%A%%%%.
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= = E24 10% % 30%9] &= - =5
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Mg BAHAS
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[28 27] Void behavior in SHR and WISTAR Rats after single treatment of Sophora flavescens
showing the (A) number of frequency and (B) urine volume for different dosages [12.5, 25, 50,
100, 200 mg/kg]. Values are expressed as mean + SEM (7=6-12) as compared to SAL group.
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O AARER] FHEAYAE o]z DA S, As B EF 500, 1000, 2000 me/kg o
) A S BEE 95 47 5vhelql.

O WA FHF A w3 ol F 27UL AF WHIAE AF 37 A AolE molH W,

40, T CONTROL i -4 CONTROL
B 2000 mglkg -9 2000 mg/kg
1000 mafkg -&- 1000 mglkg
4 500 mg/kg 354 4 S00moke
= 35 ]
£ £ 10
= £
o =)
@ =
= =
= = 254
8 304 2
m m
204
25 T T T T T T T 15 T T T T T T r
DO D1 D3 D8 D11 D14 Sacrifice DO D1 D3 D8 D11 D14 Sacrifice
MALE FEMALE

[28 28] Body weight changes in male and female mice after single treatment of
Sophora flavescens. Values are expressed as mean + SD (7 = 5).

ehe Age wY
O A FEE AS PA vhSol B FTFC F 27U Fol AASL 74 G FAS 54
T2 4710 FAE FOIAQ Aol ® oA B Pt e gRlEAo FAGE AT
w9
3 CONTROL
2000 mg/kg
B 1000 mg/kg
CONTROL 0.186+0.008 0.2314+0.012 0.064+0.010 1.97340.110 0.45640.014 = i
2000 mg]kg 0.183+40.013 0.23340.012 0.07140.002 1.82940.193 0.48440.013 :‘%
1000 mg/kg 0.18740.012 0.23140.011 0.069+0.004 1.902+0.110 0.488+0.012 2
500 mgfkg 0.150+0.010 0.226+0.014 0.066+0.011 1.995+0.055 0.493+0.018
T
CONTROL 0.12640.018 0.17640.008 0.33840.037 0.12440.013 0.04740.010 04
2000 mg/kg  0.16440.016  0.168+0.021  0.320:0.030  0.11840.011 0.043+0.008 _ 03
=]
1000 mg/kg 0.151+0.023 0.170+0.008 0.328+40.024 0.115+0.006 0.045+0.012 % 0.2
500 mg/kg 0.125+0.02% 0.174+0.013 0.33340.033 0.120+0.015 0.046+0.006 § 01

o0
SPIEEN  PANCRERS KIDNEYL TESTSL EPODYMSL

[28 29] Changes on the Absolute Organ Weights Observed in Male Mice after Single Oral
Treatment of Sophora flavescens DRUG A
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[ COMTROL

2000 mg/kg
Bl 1000 ma/ky
CONTROL  0.144:0.006 0.191:0.018  0.07040.008  1.715+0.010 0.486+0.015 15
B
2000 mg/kg  0.139+0.013  0.183+0.014  0.078+0.014  1.650+0.148 0.479+0.017 £ 10
‘T
1000 mg/kg 014240015 0.184:0.021 0.07640.016  1.68140.155 0.482+0.012 = 5
500 mg/kg  0.145:0.015  0.187+40.016  0.069+40.009  1.596+0.159 0.482+0.020 i
HEART umesE THWUS LNVER BRAIN
\ Spleen Pancreas | KidneylL Uterus OvarylL
CONTROL  0.132:0.017  0.15740.007  0.20340.022  0.255:+0.024 0.028+0.008
2000 mg/kg ~ 0.147:0.027  0.158:0.013  0.20140.021  0.21840.030 0.027+0.008 =
1000 mg/kz  0.14640.024  0.145:0.010  0.191+0.015  0.22340.023 0.027+0.009 g o2
=
>
500 mgf/kg 013640015  0.15140.009 0.197+0.012  0.233:0.023 0.028+0.008 £

0.0

I PANREAS WINEY. UTERUS  OVAAYL

[28 30] Changes on the Absolute Organ Weights Observed in Female Mice after Single Oral
Treatment of Sophora flavescens DRUG A

vhS2o] M FEE AS B3 4T Rl F 23U 9 TS BIY. o) AFE ol
Z9E QAo 8UA £ Iokelst A3 §FAA Al

0|t | o 0 5 ) 5 i 2 0

CONTROL 5 g B8 o6 .8 B 8 & 0 o B8 6 8 .49 0/5(0%)
h‘: 2000 5 S o R 5 I o SR I o il S s B o ) o S < A & MO o S e | 1/5(20%)
; 1000 3 (S5 S 1 TR R IS TS S o R S ¢ e o Ot 1 s S 2 0/5 (0%)

500 5 0 0 00 O 0O 0O O 0 0 0 0 0 O 0/'5(0%)
F CONTROL 5 (2 R v SN 0 TN <SR & IR e 5 S ¢ TN o VA & el JRNEC o S & S ¢ | 0/5 (0%)
:_,1 2000 5 (e A 5 I R 8 SR IR i ¢ S o VA o (R e i & I 2 i & Tt < 0/5 (0%)
? 1000 5 e 6 06 B8 O 6 O 6 B &6 0 B 0 0/5 (0%)
E 500 5 ol e lell e |lel e e fal e | el e el o e 0/5 (0%)

[323 31] Abnormal clinical signs in male and female mice orally treated with a
Sophora flavescens DRUG A
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M CONTROL @ CONTROL
07 @ 2000 moikg 407 & 2000 mokg
= 1000 molkg - 1000 mg/ky
M 500 mglkg 35 4 500 ma/kg
%1’5- C ‘
£ £ 304
£ g ’j
T T
= =
= = 25
B 30 2
m m
204
15
T T T T T ; : : : r , y
Do D1 D3 D8 D11 D14 DO D1 D3 D& D11 D14
MALE FEMALE

[ 32] Body weight changes in male and female mice after single treatment of Sophfiora

CONTROL  0.193:0.015
2000 mg/kg  0.199:0.014

1000 mg/kg  0.193+0.011

flavescens. Values are expressed as mean + SD (r=5).
ZA w20l &3 AT F 257 Fo XAbstar 7} Fr)e] FAE
o o).
=

of &3] A5 § 25Fd Fo xAbeka 2k Frle] FAE

[ CONTROL
2000 mg/kg
Bl 1000 mg'kg
2.0
0.27210.014 0.07210.011 2.05440.025 0.50910.012 r S
o
= 154
0.275+0.009  0.08340.009  2.049+0.032 0.508+0.011 -3
g 1.0
0.271+0.013  0.078+0.008  2.03940.027 0.505+0.007
0.5
0.272+0.014  0.075:0.005  2.045+0.031 0.508+0,012 0.0

500 mg/kg  0.192:0.011

CONTROL  0.158+0.025
2000 mg/kg  0.17440.010
1000 mg/kg  0.165+0.018

500 mg/kg ~ 0.174:0.018

[2& 33] Chang

HEART LUNGS THYMUS LNVER BRAIN

0.19840.015  0.36130.012  0.124:0.009 0.047+0.008
034
0.207+0.012  0.370:0.011  0.132+0.007 0.046+0.007 T
=
5 02
0.197+0.010  0.359:0:014  0.123:0.008 0.047+0.008 s
® 0.1
0.203+0.014  0.364:0.011  0.127:0.011 0.047+0.006 ’
0.04

SPLEEN PANCREAS KDMEYL TESTEL EFDDYMSL

es on the Absolute Organ Weights Observed in Male Mice after Single Oral
Treatment of Sophora flavescens DRUG B
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1 CONTROL

2000 mg/kg
1000 mg/kg
f 2.0+
CONTROL  0.15540.013 0.221:0.024  0.071+0.009  1.655+0.052 0.49440.021 15
=]
E
2000 mg/kg  0.15540.016  0.228+0,022  0.07940.009  1.634+0.069 0.49840.017 5 107
@
=
1000 mg/kg  0.153+0.003  0.226+0.023  0.075:0.013  1.663+0.069 0.496+0.015 0.5
500 mg/kg  0.153+0.014  0.219+0.023  0.075:0.014  1.653+0.043 0.493+0.010 0.0 .
HEART LINGS THYME LNER BRAIN
z 0.3
-m Pancreas KidneyL [ Uterus OvarylL
> &
CONTROL  0.13640.006  0.162+0.014  0.204:0.014  0.236+0.022 0.029+0.005 .
= 024
2000 mg/kg  0.149+0.014  0.168+0.016  0.208+0.012  0.222+0.013 0.029+0.005 =
@
= 0.1
1000 mg/kg  0.147+0.015  0.166:0.012  0.206:0.013  0.226+0.023 0.02840.007
500 mg/kg  0.14040,019  0.161+0.019  0.202+0.008  0.22940.021 0.027+0.004 0.04

T
SPLEEN PANCREAS KIDNEYL UTERLE  OVARYL

[18 34] Changes on the Absolute Organ Weights Observed in Female Mice after Single Oral
Treatment of Sophora flavescens DRUG B

A3} o] ATE Hol:=

T

DOSE No. of Final Mortality

ot 0ol ------------
CONTROL 0 0 0 0/5 (0%)
NA1 2000 5 0 @ T ae e e 8 e 8 e el e e 1/5 (20%)
ILE 1000 5 D O ale e 9 a9 0 e 0 el e Lo 0/5(0%)
500 5 0 AR TUAS (0 AT ¢ SRR ¢ pl (o S coll 6 S S € o A (1 B4 0/5(0%)
F CONTROL 5 L R IR TN ¢ R ¢ TR ¢ AN S T IO ¢ R TRRAAR o ST e 0/5 (0%)
I'E"I 2000 5 (&R I R & VAR & SRR & AN & SN & Al & (RN ¢ SR IR @ SR & ¢ ] 0/5(0%)
'LL\ 1000 2] R B 0 8 e B e o 4 8 8 0 B e 0/5 (0%)
E 500 5 9 a0l alle alle b o elel ol 0/5 (0%)

[23 35] Abnormal clinical signs in male and female mice orally treated with a
Sophora flavescens DRUG B
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Moo
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D¢t 510g & FEAl Kurarinone FEE

Al T oA
a4 A8 510 g&
<

3|
=

22} A7k

O~ = = = T
de3E ¥ 3%
FE s ¥

4 1709 & F& £ 10% EtOH FEA| Kurarinone F& 3

25109 5 | Y 170g B I E | YBSHEEE
oIy kumrim;gne Kurarinine AdTEE HE RS kurarino:lne kurarin:e
F# (mg) F#2mg) (@ FEmg) e (ma/g)
sample-1 302459 457 15.2 sample-1 1160727 586 9.0
sample-2 303478 4589 15.3 sample-2 170.0 1170446 580 2.1
sample-3 206843 464 15.5 sample-3 1161900 586 2.0
mean 45.0 153 mean 587 9.0
stdev Q35 012 stdev 027 0.04
cV 08% 0.58% cv 0.5% 0.5%
% dze 59 65 g
EI 170g I;# Z 200 EtOH #!AI Kurarinone §§5‘ .T'._ﬁ‘ 170 !_’E £ 30% EtOH ;!J-I Kurarinone ﬁi?
an 1705 | nEnzg sz aAE0E ax 1w s | uzazE s
namy kurarinone kurarinene D3y kurarinone kurarinone
=28mg) | 2% (mos) @ =88mo) | B (ma/g)
sample-1 2503521 1263 178 sample-1 4706192 3562 457
sample-2 2503922 1263 17.8 sample-2 170.0 4780842 3618 464
sample-3 2508959 126.6 17.8 sample-3 4637308 351.0 450
mean 1264 17.8 mean 356.3 45.7
stdev 0.15 002 stdev 543 0.70
CV 0.1% 0.1% (=Y 1.5% 1.5%
EE 7.1 % OrE 759 78 g
[3 39] AEHA AFH oM &olst IMFEE BAM ZHot
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# MHE HPLCE ol&3ted T 5o kurannone BMRE HESH2| #oh sHaiact

HPLCE o| &% ¢ &

14, Hah 9 opR| MEAM MU el disiol B, O

Kurarinone =48 wz|dolM

SUB HTE A T FF HHA ABME
Eateia, 7 m=e| UV spectrumol ME 2 xS

. EFE%E kurarnone T
kurarnoneS 2 of b=l
ok

e

& M2l AlB0IM kurarnoneS® CI4EE T3E Esle MSMSE stelet #
I TEE EEE MS/MS spectrumTt RS0 kurarinone® 2 SHRlaigich
2018 8% 6 .
@ s0j(a4Solie] Weld VMBS NelsE sigtn, DA A& BA AR
AR0EIYOIM kurarinons T AL} HAE clE mAE BAEA Your)

4 Kurarinone® 2 ~ 100 mo/L8 SEHANMN SAMAE solsimc
AEAL 5 AEA, AR ZH MM Y B 2l 23 BS HUM HEME Seisidc
B EZHWES 75 T HPA 352 SHUTES moIsIc
sell i i T 2c

7 EEEUES MBI DA BN EP DIUEE upHAC

o

aMomke Sgsie] £AL Hua ARE FM T HBolM BBl 4802 Seof
elEe e Helstoic)

(F)dfol 2o = C| ol M4 A HI A e DMl BRE kusinones HTEMl MBS selsicl

[c29 41] 33 AA s e Feede= 24 Bgdold EuA

O SolA 1 g A& vl TAHEA 8, & £4A ZZvtEa A Fehef=e of HB6wd 54,
a4 A ANge] AzvtEaRdA Felel=a 4AE 02 9a S st faei=o s
A AEE 938 Fetge T2EAY A UV 29E” 2@ MS/MS ~f9Ed o3,

O AAA 2 ¥y Fehg= A3 HYE 2 ~ 100 mg/LZ 39S w 24 A4 33 25 1.0000
(71% + =2099), Adgex -02 ~ 32 %. (7]F : £15 % o)

o A%

Ao - F5gRM F7h WA 558 944 ~ 1005 %, WEASFE 05 ~ 3.2 %. 3uH 2
l

ANPGRS wf w3 358 975 ~ 986 %, MEAFE 08 ~ 23 %. (7]1F 1 354 100£10

% oW, Ms A 5 % o)

O AWA AU AYAL FAA HEASE 17 ~ 21 %, 30X AFL B3 wlx7F A=A
gtolAl 1 MEASFI 18 ~ 19 %. (7]1& - AEASF 5 % o)

O AMAA I HEYAS 75 CTolA 3737 BAA] Fex7t 01 %, T8 NS 220 A 4827

HAA i ex7t 1.0 %. 5 AAE A/ZE Ao 48417 BaA Aoz 01 %. (7]+
Aoz + 5 % o)

D FEEY V1E L ADPEES ABFERAA 14 AR SAE /154 A8 2 AF
WA Qe Bd TAT L AR FAE ANF L A oo AAHALE ol AW FEE
A, AT, TR, AL AAHAT, DITT U FEE AP 4F AT AY - 44
7199l FR7) A EAT A elZete] AN o] W 3 FEE FhE T T
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A De0l901016s & A X_|1 A‘I o0
odher A8 A A = BIO-FD&C
] § a }Jﬂ a H (B ptor2es elea)
= AzuH  |He-uem
S @EN g 3 LOT Mo, b Et - ATy 2T
ikl isisl ) A bt i b DHEEE FDNC-Sophora- 2016-001 3.3 kg 2016H 118 238 24
AR FPF FECAS 0,59 (PR, SERRCA S el 8T e A% 509-5115)
EESTES ‘ AEUY Iaﬂl}m—m M HHZ e g A Az AE g
5 = 15 4 A
uannen |2 [ wessr  oovsoniss S0 g Fandom 20180 118 30 A 72
Fohe 2] AT A QAN Aok G P
e - gab BET ALS-01-08 AlE &
R = B
TAE & 9U% Ty 4 s o= AE o e = =
A4 - BAER A - AN A A @Al i
Hmafia) 00426 ezl I0D42E. 00422, D042 #oia TR
# 5 E(mg/kg) 0.0014 mgfag K007, 0.0008, (.0027) =% ac = s
= Bmanu) (00002 traea 100084, 0.0081. D 01O Feu = o= E
ot dmaia) 010583 s 10,0575, G088, 00566 FR - . o
W loanon FM% = R ki
gmas B e 2oied o1@ o8l | = W
= < 1.0 ma'ka
Zej 1.0 malka 00883400078 mg/ky
EIEERATE i
Fr=8: % 0.8 malka mafkg
B2 ¢ 05 malk 5:001440 0011 ma/kg
A AEE sy Ay WA RS GRes § EUvich
o] A UE AE - WA U AAESE WAR Y Aride.
B e e A UG A0 SOUAE A8 - d9RE A T2 T 59 8% £ Hem,
AAFHUN Bl AEAE 5 A4S DES BHY & DU zeAz o aemmoaca | = B
20109 14 B
g3 dEA T2
ADERTTEATUA H A G5 4F AP bapildwwar ihsire i 5% (1 1168400 ~1 IE 2 o 2R a ¥ o R g R
7w Z0194 01 082 n
7 42] 23k 2EE A AHA
[z 42] 59 AP ™A
= =1 :
2h) 34k FEE ] kurarinone 41 @] do]A
B} Tk
HEE DA Q of
2 AEE HPLCE 0| 28t0| DMFSES F2 kuardnone RA4HE AEEI| 98l $st
_ . sk
= =235 g — R~
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MY AHIE S0lY, AN I MR, Ml Fyy, ekEdol tisto| €rsieD, O
H = H | = ic}
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I EFBYe| kurainone TIZSH ST D|RE Aol DAFSHE HH2 AMBHME
kurarinone2 2 ol &lslE m=7} EAsIAD, 2 w=e UV spectrumol M2 x5
=
2 #&% HH2| AR0A kiaione2® ol4ss SZE B0l MSM
- el MSIMS spectium Tt 2 2Isto] kurarinone®l & &l
20194 39 4
3 &MBolel Weld B selsxl ggtm 3 el Algel zgols
oA kurarnone FI29h HAlE CflE HA
4. Kurarinone2 2 ~ 100 molLe] sEEMolM FM4E aolstaict
Algat: 5 S, HIAIUMIAZ BEA X ety elel WM BB YUY, NS el
2o 6. EFHUE 75 T B4 357 SHES st
7 HESUES ASolM MEA| 48A2 SoF SEBE Hestact
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O EolA : FgAgn U PHEZE S, B B aznEadoa Fae=e oF 35680 53,
A

18] Age] AzuE RN Fete=d Ax= g2 93 gle. 14 255
o2 JgHE vAE FHEE BT EAY vaA] UV 29 ey 9 MS/MS &

FPF i

e

Z-[i
g}
4.

O AAA 2 WY Tty = A3 HYE 2 ~ 100 mg/LE 391S w 2A A< 33 =5 1.0000
(7% : 20.99) Ao -02 ~ 32 %. (71 : £15 % o)

L
>
m%-lﬂ‘j‘“g

o X

O ATA 1 FFE&aEAN F7E WA 3482 995 ~ 1044 %, ¥E5AS= 02 ~ 1.9 %. 39 A&
Al &8RS ”41 w22 3 4E2 1009 ~ 1039 %, ®MEATE 1.0 ~ 13 % (71 @ 35

100+10 % o], W& A4 5 % o)

O AuA AN ARAL BAN WEAFE 18 ~ 25 %, 34 AFe Fd WA AR
51 A] 1 %oﬁnfﬂ 17 ~ 20 %. (1% : AEAS 5 % o)

O A FEQNL 75 Col A 357 Wi A7} 0.1 %, FEeAe ALdA 4841

WA Ao AT 10 % 25 AR ARE A 80 e Anoat 15 % 0%
ge) o + 5 % o)

ul) 34k =& 8 43 oxymatrine, matrine 241 #g] dglo] A

s A

2 o

® OAEE HPLCE 0|85l I4SFEE T2 ogymatine ¥ marine FAYE ZHEEP|

= P, EE 1
HPLCE o83 TAZSE = '
. Sl AES Sold, AMA W W, MM, HUM oM A&e @ Haebil
oxymatrine 2 matrine stel salslEn, 3 Ans g o,
=AY daldolM I DEEUe gymatine HE3 SUS olFE A DASEE MU ARHMT
oxymatine2 2 Gl&l5 & D2z SESIMI, 2t D28 UV spectum0| M2 X s

o} E# TEEYS marne U122t SUH olFE M7 DASEE M2 AR
MT matine2 8 o als|= a2} S@elE D, 2 a2 WV spectumol MR 2las)
el

F&E Mzl AMRoM oymatine B matine2F ol aEE sl2E FHEG MSMS
= delet AR sE WaEe DEEAe MSMS spectum@l 2)AlEle] axymatie B

20194 28 19 matine®| & &elsiucl

r

Halel Alzel 2zols
Walal ahatcl,

©»

4 Bolle] dield ZhdEEe dels x| aab
2ol M oxymatine R mating 2|28 FHAlE= o

4, Ogmating 2 marne2 1 ~ 100 mglel =AM HMME Gelaiwnl,
AlBX;
5 A BA, BUAUMIE T HA B HEA Sl 2R 2 HUM HAME w2630
9l x]
9. & 2498 58 oxymatine X matine®| HIEAE 1 mgl, HESHE 03 mglLE
= =t CEETER
(F)dio] 20 =l &
A T = EA e DASEEN HFE ogmarne X maties] HIHEAM X

FEER R

(729 44] 513 58 78 SAUGEL, vfEd EAY Adoeld BiA

AFJFERAA 1A ARV AE 54 4R R V1E - AF AR B e 2A=
sto] aabel SHhE AR T SAVIEY, vhEde] A dd By weldeldg dAstglh
Aol G5 5oy, Adyg % A, A, WA, kgl dial BrhAE, e oA
Agae FAsg

O EolA @ AR  AEAD S, B BAA mzvutE g A oxymatrineS ¢ 1687,

& 3RRA 5H, A 2E2E AAY ANEY ARulE @A oxymatrine @ matrine

39 AXE o2 93 S, 1A FEE A oxymatrine @ matrineo. 2 oA EHE 9328 2z}
MS/MS ~#HlEZ XA,




O XA P MY : oxymatrine ¥ matrined] A=A WYE 1 ~ 100 mg/LE 39S o
oxymatrine?] Z A A+ 0.9999, 1.0000, 0.9999 (7] @ >0.99), Az -96 ~ 2.1 %. (7]F
+15 % ©]ul), matrine®] AA A+ 33 25 1.0000, Fjext= 98 ~ 09 %.

O AA 3L 2N H7E oxymatrined] wj XU 3|4¢&L 996 ~ 1064 %, AEAFE 02 ~
35 %. 3 A& A3 W w7 L 1003 ~ 1057 %, HEAF= 09 ~ 24 % (7)F
D344 100£10 % oW, A% A4 5 % ©]Ul). matrine?] WX 3)F&S 944 ~ 1058 %, ¥ 5
AF= 0.2 ~ 49 %, WA 3+ 1008 ~ 1031 %, d&5AF= 1.1 ~ 41 %.

O AEA 1 ¢ A5E 63 v T+ S @ oxymatrine, matrine®] W5 A4 25 0.3 %,
AU 4EA S 1A oxymatrinee] WEAFE 16 ~ 21 %L, 30 A AFS F3 v x| 1H
Ay 8l o WEALI 1.8 ~ 23 %. Matrined] WEAFE WA 1.7 ~ 29 %, w] %7+
21 ~ 29 % (7= AEAS 5 % o).

O ¢rAA : Oxymatrine T=dHNE -75 T A 3F BBAA A7t 02 %, TEg&He A
o A 48A17F ®gA] g 2247k 0.0 %. Matrine EF QNS -75 Coll A 3577 A AUl %7}
01 %, TF8 NS A2 A] 48A17F B3] Ao e x7F -0.1 A

A7 H3A] oxymatrine?] At xF+= 2.6 %, matrined] A xE 1.0 % (7]F - Aozt +

5 9% o]uj).
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Kurarinone

52 (ma/q) 20.7£0.32 | 21.2£0.36 | 21.7£0.24 | 20.8+0.20 | 20.6+0.20 | 20.5+£0.20 | 20.5+£0.24
a0 o

V3 Lok el AREEE 2T BEFAA DY ABE AL B4 Y3 s 0
2 FE A 98

o) BFFEE ZeRdy (T AEE
X1 -

=
IAFEE AZ2vEOHY T

3= 4 )9 =58 B3slo] MS/MS= &l (ESI-positive
or negative / product ion mode)dtA L, 7} 3] AES FH 3 A kurarinone o] £lel 137] o] <]
flavonoid & o] g5 ggo] A=A g EHAEL e Ho HLdsts

[£] DASEES S2oleddolN &l 2t 53 55

Retention time m/z [M+H]+/[M-H]- Identification
1 13.3 min 563.0 ([M+H]+) Kushenol O
2 18.3 min 284.9 ([M+H]+) Trifolirhizin

3,7-Dihydroxy—4—methoxy—isoflav

3 19.9 min 284.8 ([M+H]+) one (Calycosin)
4 24.8 min 271.0 ([M+H]+) Genistein
25.7 min 371.0 ([M+H]+) Sophoraisoflavanone A
6 29.0 min 268.7 ([M+H]+) Formononetin
7 30.0 min 355.2 ([M+H]+) 7’4;?'Qﬁ;?ﬁ;’;&ﬁfgg;ﬁ;ﬁ;( ¥
8 31.4 min 285.0 ([M+H]+) Maackiain
9 33.0 min 4551 ([M+H]+) Kushenol | / Kushenol N
Kurarinone 35.5 min 439.1 ([M+H]+) Kurarinone
_ 4531 ([M+H]+) 2'-Methoxykurarinone
10 40.8 min
439.1 ([M+H]+) Kushenol C
11 42.0 min 4251 ([M+H]+) Sophoraflavanone G
12 50.3 min 423.1 ([M-H]-) Kushenol E
13 51.0 min 437.2 ([M-H]-) Kuraridine

E3 850 14 AAE AFE ol §3tol

= 5
D ) N M R P I
Aeizela, Soj4el yaw AU

_46_



1251 (sample a) 4 2221 (sample b) 3
] h
b 0204
0.16
020+
0.16+
0.14
0145 s
2
0.10+
BRI 0.08]
0.06
0.0 ‘ ‘ 0.0ad ‘ ' A
] 0.02]
i )
| |l | | | | ‘ ‘J i Al ‘ | | g | h
- LUy T ‘I O I P i | | FYN 1 S B I \wwd“‘ FLTR | O S D T Y Y16 O S
T T T T T T
000 5.&)0 H].DU 15 00 ZU.OU 25‘.09 JD‘DU 35‘.% 4D‘D|] 45‘00 6\]‘_00 55‘0\] ED[QD 0.00 § DD ID 00 |5 00 20 DO 25,09 30. DD 3500 40.00 45.00 50.00 55.00 60.00
Minutes Minutes
020
(sample c) 9 (sample d) b
0418 d 0304 h3
016
0251
0.14
012 0204
2010 2
= = 015
0.08+
006 010+
0.04] ' |
0.05+ ‘
0o | *‘ ‘
J uﬂ! I | \‘\ (' 7 H | Vo n‘
- N PR 71 P R 1 TSN oy ¥ VA VORI | NP PSR | M| 00— WMt Juca iU ro— M ]
T T T T T T T T
0.00 550 1D,DD |5 00 ZD,DD 15 [+1s] ZD 00 35 00 40. ﬂD 45 Gﬂ 5ﬂ‘00 EE‘DD SD‘O’J 000 5. QQ 1D 00 |5 00 20.00 Z.‘) 00 30.00 35.00 40.00 4500 50.00 55.00 60.00
Minutes Minutes.
o1
(sample e) 4 (sample f)
025 016+
b
014
0204
0124
010
015
> B
= < 0.08+
0101 0.06]
0.04- |
0.05 ‘
I J ao] | . f “
LT | f | \ | Nl |
s uMMJ‘-‘NWquL\qu. Ju-..‘u Honcordlna) Lﬂyw"h-d ‘f\_\_,___'\.\..‘,w\,_/-u SU [ | e ﬁu’uM w-.Juh/um_Jw Y [, N |;EL"WM M ]
T T T T T T T T T T T T T T T T T T T T T
000 500 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 0.00 500 10 00 (5 00 20 UO 25.00 3000 35.00 40.00 45.00 50.00 55.00 60.00
Minutes Minutes
| 024 le h
(sample g) $ (sample h) ®
024
0424 N q
020
010+ 018
016
0.08 0144
2, 2012+
0.064 i
0.08-
0.04-
| 0.06
0.0+ ' 0.04 ' ‘ | l
!
l’ u \‘v W vHIl“ »‘\ ‘|' ‘fH LA 4 Il “‘m\ ‘ '”\I 1 |
I LR TV | W Ve By 0 O YLV O [P || ISP W WSS W oo I beda i A TR oY | \,«A_ WA J_,M 4’\1\ AU e ]
T T T T T T T T T
0.00 5.00 10.00 1500 ZD,DU 15 0o 30, OD 35.00 40.00 4500 50.00 55.00 60.00 0.00 5. E)O 10 00 |5 00 20 OO 25 ‘DO ED 00 35,DD AD‘DD 45‘0& EEI‘DD SE‘Dﬂ SD!OG
Minutes. Minutes

[ 45] 882 uat flE25E FE5I0{ gelst HPLC A Z20IETY

ko
oX,
S
ofy
o,
ol

Kurarinone o] A4l &479] fingerprint= A Al¥ &4 FAAE 718 5
o] a1, kurarinone©] BKe, A28 #4335 F3 vle7]ls /A 7FsAS Bl &

o, AZAAle] pAFEEZES HPLCZ 321359 w kurarinone 3] =9] selectivityZ} =3%t7]9ll,

S

=
kurarinone-<- % AFEES BAA AREAR dASAY. £3 kurarinoneS A ZEHE $F AL
2 °of +4& 98 Aajeo]de AAlstla, 5o, A4, 424, 424,

pe,
- =
2 81y, kurarinoneS HF AxZEA= AA3 AT

S 400 kge FF Azete] Qe i FEEA G (F)1ed FAYFHENBHE 93
sto] AA AAFe) ATk N FHe MAF 98 FTFEC] SYNY, X F 47 W% Fo] DRF
SYAF, MAF 135 98 Fo] BAAY, £ ICR vhe s FLALE o] 85 APFe] A &




EAEAHo) ¥, n)ek Chinese Hamster Lung (CHL) A 3%

i

o] &%

A1, wre gl obE

1!l
ol

H
5

HPLC-UV

+ dimethyl sulfoxide & €<l

&3t

g o

D&FFEC| Sprague—Dawley H=E 0|E8H

g3 FAF0 S4ME

18-RA-1321

NEES:

LM

AIZLIZ| X EIHH0I 200

EE2 s

= Al

B

5000 mg/kgo. 2 Fo
Fol o+ 10 wF2|(

ol
=
6]

25 1250, 2500

EE

al

=

o]
AR

&

+ 75 vhehel wa AT

o}
v

A s A4

[E]

- H =
- T

—t—
o

0

o

5000 mg/kg

o] Al

S 71l Al

s

e

sl ¥

AHE FA}

2l
o

-
o

4

¥ 59, 2500 mg/kg oA Folot oFRo

Z

1250 mg/kg o] Folot ool o

2 2500 mg/kg ©]

e

BN

N
i

oF
o
Xjo
03

i

ﬁo

B

o
o)
)
%
To
=
%0
olo
Gt

o
oo

ol
B

—_
o

o
Fell A 7HeFel x| Apa:

S

of @3] 445
5)

Ly

Sprague-Dawley #

]

zx7

A

Aol 5000 mg/kg

(Approximate Lethal Dose, ALD)& ¢4 % 5000 mg/kge. 2

_48_



BN

DM FES2| Sprague-Dawley HEE 0|28
4 F2 g5 FRF0f DRF SEAE

NEE&: 18-RR-1322

A2 B0 20I = CietAl

= == X1 O
IAFEES

S- 500, 1000, 2000 2 3000 mg/kg/day 2 Folsl= Algd &2
Folsts RPAYRTS Aste] TF 10 vhEl (%5 7 5 vhel)e] 4 F

08‘.40*[

ANGEA o3k ko 500 mg/kg/day o] Folut ol 9, 2000 mg/kg/day )4 F
o 3t G Al %, 500 mg/kg/day o] FoTt oA AFS I o
mg/kg/day v+ A F 1000 mg/kg/day o) oo <o
+= HCT 43 #2, RDW 9 HDW %3] =7}h), =
=}

ALP, TBIL, TCHO, ALB, A/G ratio, BUN, IP 2 K" 4% 57}/ GLU, TG % Na" =% 7+4:), 1000

mg/kg/day o4 ol gt A 7he] Ar) E: AriFE F7h ¥F A4 AuFE 3 D @
AN 43 %o AviEF F7h LE APEA FolF A9 el tja 248 stE Aol A

o2 13 F3 ki AFo] SAA AT F7)be] Fo7|3be aeste], Al
J ]
o

1 ol =

it
e
!
i
Ir
ol
=)
S
8
=
=
=
o
o
<
m *
H o
oo
oft
SN
o
fu
e
oxl
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) 2 ICR vk FFAEE o] &3 Ay Fol AW LAY

HIZIM

DaFEE2 22 ICR IfA 22HEE 0128
ITRF0 MU AsAE

A8 S: 18-MG-1329

ANELZ A U200 ZCietm

e Hidaddaa

Chemaen

F—q

8] =7 ICR OfRA B4MEZE 0|8

a3l 4
ZT50f MU A8AIE B3 DA

o

A WirFAgo Agste] RIStk of 8 99 54 ICR B-2(3F 6 vhe)el
(0), N3 E- 1250, 2500 2 5000 mg/kg/day2] & 14 2

Xﬂ—r"# S SAYERTer dFow, AP ERTIE 70 mg/kge Cyclophosphamide
monohydrate— 2 33 Foldo 1 3] BFFo] sttt HF TR oF 24 A7 Fo] BE F&E
S B QEHFAN FFALE A 28 oy AEEALS FretAh 289 Pt et
o] 7§ @ 4000 7§ 2] PCE (polychromatic erythrocyte, T4 A & ) % MNPCE (micronucleated
polychromatic erythrocyte, 23S 7}z g d )] =2 AF3 29, RE ANdEd FoT
A4 MNPCE®] W= Sz vl SAtH o= folat S7he e &gk, &34

A o] %’iM_—Eq S A =9 historical control data 8¢ o] YA A E=A L PCE-RBC (red
blood cell, 4 &) ] &S Ab&ste] F7bstdvh. A 500 7o FHEF2RE AX5AHS B2t
gk A3t o H] S EEANIEE FoJuol AUz HlE] SATA SR frole wste= I
t}.

A T M= EHe FAde Ans AUy

ol o] A¥, ANFEH IAAFEES B APEA oA F7A ICR w229 FFAxE AHS
frisha] gon, $dow fddn
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2 upe|eobE o4 M EAWIA Y

BN

DaFE= HEH2I0HE 0lSE
SASSHHOIAE

Ages: 18-vG-1325

A2t L0120 =CietAl

Chem@n

[12] 49] wEl2lols ol 8% =HSHHO|
NETEEI0PY

B oAge ANYEA miEEEo] fAEAA AE(+S) 2 v A L(-S) ol Salmonella
typhimurium®] 3] 2~€lY QA4 4 ¥ (TA100, TA1535, TA98, TA1537)¢} E. coli®] EHETS &
T4 FF(WP2 uvrA)o] B Edmo) s §uali=rt2 ot ] 93ke] AA &AL

A Al 2= Aroclor1254z f =t M=o 2kt g o] W& A (cofactor) & H7beE AS AHES}

. =
gtk A e direct plate incorporation HH o 2 139tk Aglg AFEAS Dimethyl

12
>~

sulfoxide® &&}3lo] ZA AT olg F e o] A oty FIA(SA)NET 2 A=
soz Adwe TANAOM, FEFY 3 /o) R ek
o3y S9 mix SE(ug/plate)
TA strains +/- 50 150 500 1500 5000
WP2 uvrA +/- 50 150 500 1500 5000
&5y S9 mix ST (ug/plate)
TA 1537 +/- 5 | 15 | 50 | 150 | 500 | 1500 | 3000
Agds, B o] AdEd AgszdA S4uxad vl jé e o AdH 57
= #EEA Fdrh TA100 ?—,—ﬂlﬁb 5000 ng/plate(£S)el| A 7] &3 gt F o] dlolA= o] &
91tk TAYS ol A= 5000 ng/plate(-S)oll A 72k ol 7 2 7| B4 5o] goji Aol
PHAEUTh TA1537 #7 ol A 1500 pg/plate(+S) 2 3000 ng/plate(+xS)ol A mAlR e, 11 ¢
a9 R gRFel HolAt o] HAHATH
B3 B GYARTAAL SYREA WA Y o) A T AR
270 Sol A ALgT AREFO] BASANE F
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vu}) wjek Chinese Hamster Lung (CHL) A X& o] &3t ¢ A A o] AA 3

HBEDA

DaEE29 e Chinese Hamster Lung (CHL)
KIZE 0|28 Xel SMHOIAANE

A@Bs: 18-VG-1327

AELIZI X G0l B LIt M

Cheman

[21=] 50] HfF Chinese Hamster Lung
(CHL) M=ZE o|gst A2 FHAdoO[MAH
Z3aE M

o,
'ﬂ
N
NS
il

= 9]3}e] w] <k Chinese hamster lung (CHL) A|¥& o] &
A o) dA1 g S FalstAtt. giAtE A Al 2+ Aroclor 1254
2 23 geo A Ao cofactorE H7HE RS AHE

A

Dimethyl sulfoxide® Z A3}t F 31% &= Relative Increased Cell Count (RICC)

5 ATERe AR so] ARFAT AR UET 2 IS Teael Oy E
2ol wETS ARG, BEFY 2 Ao THaAE AEEHY
Treatment Metabolic Treatment time — Dose of test Positive control
series activation recovery time (hrs) article (ug/mL) and dose (ug/mL)
+ 6-18 0, 75, 150, 300 Bla]P 20
2 - 6-18 0, 62.5, 125, 250 4NQO 0.4
3 - 24-0 0, 25, 50, 100 4NQO 0.4
F0s 4 F9 ALE EYAos B T, FEA 25 cn® Febnad] 5 x 100 o] xS
5mLel vakelo] shgakel of 3 A7t MY F AYRAL AUFATE AL AN ZEE 24 A2
Fol GAA AAE Aol Feprag 150 ACsEET 300 A)e] F71 oz E Gl FE
A% o ) o4 AR F/199 At P WE (%)% 22 A
AU ol 38 AL A3 AT AATAA FaA 9 £ GAAILE A $199] &
ANsE gAYz va FASAR fo% S UehlA ¥gkn, gREAon S
2| gkgkom oA zF-9] Historical Control Data ¢ e At
3l Benzolalpyrene 3--& 4-Nitroquinoline-1-oxide® A& dt ZE A2 ToA = a3 9

Aol AR CHL Ao o A o] S 23}
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10. A7 % =4 A7, 500 mg/kg/day Folat FANA ¥ 23 ke AoiE% Z 7k 500

mg/kg/day Folat dA A FF A%¥ 200 mg/kg/day o] Fofwt A A ghe] Ao B A

% 77 BEHAY 80 mg/kg/day o] T A A FE FAle] Ao B AdFE
S7h7F BEH AT

1L 53 A, A e o3 S2b4 o] dade #FFx ‘3%9}5}
12, =2 2] sha] Ak A¥, Zhel A A4 AR v e FEAE /A0 E o] BE

Sprague-Dawley =4 80, 200 2 500 mg/kg/day
o] 93k Jgo g 80 mg/kg/day o)A Fola ol

A R E AN HQ F, 500 me/ke/day Fol T ol A AW E AW, 500 me/ke/day ol T

o

FAA A AFTEAA R AAAF FHA, 500 mg/kg/day T Soll A AFEAFHF 24, 200
mg/kg/day o]’ Tl AN & AHHF 57 80 mg/kg/day o Tt AN 2% T
500 mg/kg/day Fol o= A A A CRE &% 72, 500 mg/kg/day Fo] - & A TBIL v % 7}
NPEHD TN A7 FHF S7HES A, 1 FEF F2D, S04 TAE b)Y 2 FHAE
Hltl/gopg o] AEHAT vk, A7) HEES BE 54 ow {ashA g WA

A, B AFZA soA aAEEE9 F 54 F(no observed adverse effect level, NOAEL)&
2} 7] =

SRS RIS

o 2% 500 mg/kg/day= Hekstal, A A7)

o AAR(FA) AP A9%E BEdz @ §7F A4 2 AF AP AL

AT A9 AT HRA AS A AA g SEAIY AR (N FEES 4 £9E
& AFFsd S Atz vlas] 12.5 mg/kgol A& oFzhe] 74, 25 mg/kgol A= i
50 mg/kgoll M= &5 Bl 2 (F)F20 A AA g kg Alg A3(13F vhEFo
d @S 500 mg/kg/day)E AR o] AAHEAFA e EFAHAY) 2L sHATH
(F)Aeo A A=l 135 wEEo AgA Folxri= 0, 80, 200, 500 mg/kg/day ©liL, L
& Foarl 500 mg/kg/dayl A HAo] gleE Ao ElEol olE AA AL&A 500
mg/kg/day x 60 kg (190" EFA) / 10 (£7F factor) / 10 (AN A7+ factor) = 300 mg/day7} =
of a5 Hol= HHAT F ¥ ¢ 300 mgez HATATY. Ed ASddA A=E T3
ESAEA, 19 13 1497 Fog &% AY A% 50 mg/kg/dayelAl g¥E ®ela, 25
mg/kg/dayell Al 7 ZgFo] ®olw, 125 mg/kgoll A et wix3lFrE oFk A=, ol &
AA A -EAl
— 50 mg/kg/day x 60 kg x 0.162 = 486 mg/day
— 25 mg/kg/day x 60 kg x 0.162 = 243 mg/day
— 125mg/kg/day x 60 kg x 0.162 = 121.5 mg/day
(0.162 : human-rat?} conversion #5%)
2 Zelakst
o] A& wteo g aFol 1215 mg o] HHAA W3E HY F US
of Aa 3)oE Faf 3 A 150 mgo] FTHE BAZ oA 13, 23
(&tF 23] o, aFEE2M F 300 mg HF)oz dAskdn.

W A EAF S AT AF AY ML

A FEEY] AF Aol 22 Feol] Wil Aol MAs] golst=E A AlAE A
g JFsAtt AY Me A7 AEFAZIIE(GMP) ISHAR] (F) b =9f FFEo R
A&gsrAdet. AAA, 25294, FA4), Ae(@A0e, A24e) e & AHA, A FeE e
Ars Mdstlon, ofF dA Helrk 7 A3e Aow gekyo] A el AP 3
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AAFEES Ymg) = FHEE=EEEY

250

uFE= 1 gol e Fehel=e mg

001: (mg) x TS X
A=
T

zzAe dodt 2k
- A&7 AFFEFE=A(EA A 280 nm)
-z § o oMAE oF 46 mm, Zo] o 25 cmgl 2E Rl a7 el 5 pme] HAARvE T L
L EEUR TR EE
- ZYLE 130 T B2 dFLE
- oJ%4 : ol%4 A W o[¥4 BE A; b Lol WAHCE EE FE/E/H0R
A o] g,
o%4 A 01 % EFToRolMENS] FHE B
o5 B 101 % EYEFLRAMNEL ] FfrE PAEUEL
- %10 mL/&
AZHE) o5 A (vol %) | ©l&% B (vol %)
0 ~ 50 80 — 30 20 — 70
50 ~ 51 30—~ 5 70 — 95
51 ~ 55 5 95
55 ~ 56 5 — 80 95 — 20
56 ~ 62 80 20
) Agel A 24
9 ARE 71 2 A o R NS At ARgS AL, AAFEE AL HAAAE
214 st ok
= S e
g 2 LOT MNo HZE Asd Y FEINIL
DezEE BH 2020-T-02-003 20,000 & 20204 2E 28 ]
Algas
PR il E AE E o MELR | Aggy | B
PR @00z | RRRE | H R
o |ZumEEvel Sms T2 R ¥ e s 5 g
ST sz s — k
FU3 FHAZ: B4 E
ISy
2 M |60 ol 0~ uE am moz | B E | e
]
HHBYE | HHEZHA 15% 0/ L4 % oM R0z | DR | g
e ?ﬁ*_gﬁﬁﬂ/ 1022 % 043 % am @z | ARKRE |® oo
sy By Y YA = IR R T
= oy 20204 038 028 | g
[ 53] 2aFES YA XM
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uh) gAY A A (A B4 e doelA)

BAd aggolde ICH 7te]l=gkel Validation of Analytical Procedures: Text and
Methodology (Q2(R1)), 2]F o] oF&etA A 1A “A47152F 7154 95 9 71 - 74 AA
ok AT, A E e oFE ek A o A o “ofofE T AP W dold Tel=ElTs EAR
; b

2

K
=)o) Al dial A

5 weldo] 4 At el ol
A gEe Soli, a4 L M, AR, 404, el g BT, vE PR A A
Fe A5

- 5ol 1 AL, Sold NP8 TADENHA Axg FEA) O BHEA (S, B 24
ARvEIYAA Fetel=e of 365680 5, it FEE AAY AR ARvEIA

Fete=d #AE b 93 dls

- A 2 Ee] - FEE AP U9E 40 ~ 80 mg/LE S9s W, AFATE 38 BF
>0.99)3H A3, AT -02 ~ 02 % 2 7]Fo AT

A FEL 1020 ~ 1043 %, 3w A= A FeHS W v x| 7t

£& 1027 ~ 1033 %= 71Fd Ag(7]F : 100210 % ©]WH).

- AAA Tul A AL S BdA W ﬁl?% 7~ 2.0 %, 39 % "]fé% =3 v X7 AEA g
AAl 1 WMEAF7F 18 ~ 1.9 %, A3 z

A4 5 % o).

- R (RAAE F ) L A2 A BA B F AT FE A F SR g A
A A7 1.8 %A 7)ol 71wl A7) g £ 5 % o)

£ A2 HPLCE 0|28y 2o4FEE ¥H ol 878 kuarnone EMHES #ES2|
_ _ fls T sich
HPLCE ol&% 2&x=== TAd
OpA, BN W oMW, NEN, MUY Mo a0 BIlEET, 2
=

EHRE Kurarinone =48 We|c]olM e cEn e

. EZ8%e] kumrinone THS S HEES A7l DMESES AM M2 Al2olM
% kurarinone T 22} SX8ICh

&

HABfs oy PHERS YR ¢

8ol M kurannone T 32} HalE chE T

LpEEF HHe| AR aR0lE
=kl Bgte,

20204 18 23

“

#&iplaceboie SR wHoz Mxal T B 23 HuAMLY ol FHER

= Hel=z gach

-~

Kurarinone-2 40 80 mp/Le =E=HSAM HMME FHolsict
5 AMEY ufAuiiAZ UM P HEd Sl I wE HUM HUME el

6 2N ST Mo M| ABE =8 7 ASAM BEA 8 Sot plusrs 3t
Y&} HET T

A 2o B RN EHe DHFEER YA HRE warinenes] HEEMol HEEs
EHolstch

(F)dto| 2ol = Cf 2l 4

[c29 54] 33528 AAd {9 T 249 Aol Bi1A

r-{m
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Z 3§ 3% T8 kurarinone S
28 EE HME 2| kurarinone | 30% EtOHZ E=EA| *HE UAELIZGO
= =22 (mg/g) kurarinone &2F (mg/L)| kurarinone E2Hmg/g)
2 A 5.9 mg/g 418.8 mg/L 24.7 mg/g
a4 B 4.8 mg/g 355.5 mg/L 20.3 myg/g
aMc 4.5 mg/g 320.0 mg/L 18.8 mg/g
AMD 7.2 mglg 494.3 mg/L 28.5 mg/g
IHE 64 mg/g 4454 mg/L 27.6 mg/g
AHF 3.8 mg/g 261.6 mg/L 16.7 mg/g
&G 3.1 mg/g 217.8 mg/L 13.7 mg/g
A4 H 54 mg/g 376.2 mg/L 23.6 mg/g
et 35 mg}g 245.3 mgfL 15.7 ma/g

Kurarinone®] = M 20§ 0] ek O] SE AL F0MO] 2HH
35

3
= 30
i ®
¥ ]
2 25
g ¥ =3.8093x+ 2,2143
T R? = 0,985
Ok
vj e Slope 3.81
$ w0 Intercept 2.21
(2]
L Corr. 0.9925
20 30 40 50 60 70 80
& MY I Y| kurarinone £ (mg/g) ha 0.9850

[1Y 55] 959 14t A Eet 2t AA B2 M==H 1AFEZEE9| kurarinone &
o

A 9 A A EAgEo R Aoty a4t SEEol| A 2] kurarinone ¥ 20.7 mg/geoliL, ¥
A s 8 14 A SF TR 20 %ol 7)ol iaFEEC] 3+ 42 16-24 mg/go] H Tt
FAFZ=Z 2o A 9 kurarinone ko] 16-24 mg/go] 7] Y3 A Z o2 kurarinone 3L 9
Aol g dsbA 3.61-5.71 mg/go] Yk, o] wl safety margin 5 %& A &35}lo] 3.8-54 mg/go =
A7 3

g HHow AxA & S A3 HH5 d4E % EEE}‘}?«E}. A3
Z 3] 71 (Good Manufacturing Practice; GMP) <1 z‘ﬁ A1
A, SAAEE A9 v A 2 FA R 400 kgS TSk
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o] Az T4 2L Ax & 2L AAH 3 BAEE gL 29y 2ok
— - Kurarinone
Mz 34 3, ME, MEHI= siar 5 =& (k
I [=) o = = I'E %I'%tt'._:{gl' (mg/g) T= ( g)
2IXM & : Sophora flavescens °
Ax = M=
e g2l el (Azgel) 4.7 malg
1o U —r‘E‘] I AFK| 1 LA 400 kg
!
= 5 ANzl 108
ArFE - FZE2F 17583 C - -
FEAMZE 2 AZE
!
FE T FEY 2™ HA
FZ0 AqA 2 22043y - -
50|« of }
!
= 5ol =R 7l
TN FU¥ . M=ol 3uiF
_7'5.7%]_7-'3%- —T—%%E 7523 C = Z oM
FEANZE 5 A2t 0.34 mg/g
(30 % F=A) =& 3 qAEHTIZ 0|2 4,000 kg
MZER I Z o|EAl 50MH 4] 0o
nl}
!
UECAER FAZ N E=
o] 0.08 — 0.12d1f=
ZegAE A7t M7t % o 302 ola FEERY
. (50 rom. 7043 C) 0.33 ma/g
% &g 50 rpm, C 4,040 kg
SEI|Z 0o[EAl 1000 £ o
i}
l
=xec 75 C olst =Y
= = %|Z Brix 1 15 — 20 brix 3.3 mg/g 350 - 400
AQAZE 1 2k 2AIZE kg
!
HAZ=2F 1 75 T
RZAR _ _
ded AQAIZH: 24-48AIZH
!
VAR Z S 20 mg/g e
g
TEE 55 — 65 kg

[19 57] A= 4 2 &
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[19 58] a4t

A, 87tg AAE 3 FE AN 2 A

%
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HERIAL U 715N MEXA A 71=A

PRODUCTION ORDER & BATCH RECORD PRODUCTION ORRER AL BATCH RECORD!
p— LI TR
‘ BMYEVer) | ‘ EME )
[ PrI ey o S— | stmeanz
gy | NFEE [ azvs |mosprm | B
— — { i
8ol Hajp U oo, o7} Rl X 24 400 kg 0] oj2} U7 ojo), O} BE L Q4 400 kg
TR i - o s ou gum By e = 278
P - S TR XA AL sEolw AEYERE 2470Y
AEuR | IE | mmaswe | i ‘ - ABacwz 3 |
Ay | = | @msaws - AMYR | - |
| v2ge yuEy | zzeq 10kg | AN Ll wig |
Azwa | b [ ssnw i bl % AZUA | el o N e o b
< e
AFBHEINN B (HRRMEL TR SHERN (ARRARLT I | AFSHIXAN Y (AFEAYYR URBHUET|A (HTEM U
S | ey ‘ S ; F
| z] L= | 8 2 2
\ ; 1 g boe s
BTN e TS
AEF A 7| HMS| B E WIS Fal WAHOE WECIABE WU MEXA I SMO| USE YT W PYHOE NILUSE el
| HRRM R HAFREAMYR BFRMHYR HRRRUR
i
‘ 2021 ol .29 LR 29 20 o .10 W 2. w39
) F %7 | 2] 1< 4 ‘
K8-P-017-F01-00 1 0f6 page l(g KYUNGBANG K8-P-017-£01-00 of 6 page [ KYUNGBANG
MZRAl & 218N
PRODUCTION ORDER & BATCH RECORD
<HMEEE>
‘ AU (Ver)
. . | umewnn
- AEUE N Qa2 o)
ngel woj7t w3 ofo), 0|}t BlE HEE 24 400 kg
LHALNY LER IR e 5 | ars |
AN AERAS #E7® | mzuersaonm |
LR R ABacys |
nwun saxaus | |
=gy wszg zged 10kg
I ELET e B g8 Youk. o9l
<Al
WISNEANY Y @REMRYS | ARGAEIA (A AUT)
| 20 21 of 2 | 202 . 68 /3
i Sgel g sz
<HBUE>
MEXAIISMe| UBE Helsh Ant BYHOE NEEUSE HAY.
AN oA R)
204 .8 .1 2011 .0p /9
0] B )} 2 f
KB-P-017-501-00 1 of 6 page JI kyunGBanG
S : SE wl
[ 59] 37k A8 A AFL AZAA L 754
3L & 1 x] A vz
1’}) }\]Z'ﬂﬁ‘ A]—Guq = é “l}‘-] = H
i3 IO AEO 23 o) il & o 3l 519 = AL o]okEo s
Z }\1;(%]'15‘3 NwmoE /‘]' [$] ?3]' ] )~}\01 E—g—tﬂ' }‘1_65] = ;ﬂ 30};\;\_1—1, o] T —1??'-4 b BR=RR A ] }oﬂ}\-] X]
S 3L S Y (=Lo 3 ) ey e | & 3 O XIAF QluIA]l B (& 2~3lE2 =Zclul
o 2AF AE 7IIHEJAVIANA IAFEAT AlY FES Y, A2 gdtE, =9
] Ea =] 5] X = =LA A = = = = =0 < o
A, 2AW, F8, 38, HER), T5%, T, FolEH54l, 5, Ay 2~E 2d(genistein)
3 . 3 S X} &} 3 S )
L NutEY - ntEH (oxymatrine - matrine) 3, o]4ts} &, Fe}8] = (kurarinone) &3 o] 1T},
T+

O O

O O O O O O O O

ox |m

%ﬂ gkul 7} 9lar olH|, o] FH 7} ¢l A
2F 394.21 kecal/100g, E+43}& 87

=
oX,
H‘I ki
IUR

3] 2.04 %, UEF 70.35 mg/lOOg
=4 19 0.0500 mg/kg, 7F=H 0.0071 mg/kg, B4 0.0510 mg/kg, &2 A=
R = ]
5N =HE
TOF (69F) 1 BF EHE / ™R (Y=Y dEd "HA=ER-) L RE =4S
P

(o)
00 fo 2 Pt o D ol SN 1 ox
o
o,
-0,

o > Codu
IR O

e oot |m
e -
o
i

T 2.32
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Aubate] 2HA| JAAE EFEAH

Al X )\1 o2
&= " BIO-FD&C
(@moaosciad
E O OMFEE
Lot Mo, : FDNG-Saphora-2021-001
Hzg 20214 01 & 262 ‘ AbE Jlet ‘ HIZUZFE 24M &
Rl=R R
ALY 2T
NE 25 2 z ME g NE 2R oz
082 03 I 010, O5F | TR 2021 24D 0101, 0 5
P Voo | B OB
=T | %as o vuy 2 7 gE mE THY B mRSERE | R
o2z |24 24 0 oeE 152 | B OB
Lt <€ 1.0 maikg 0,0500 mg/kg
ZH|#4: ¢ 1,0 mgkg 0,0510 mg/kg
2% 2021 O9E 13E | B @
HES: < 0.3 makg 0,007 mgkg
258 < 0.5 mglkg 22z
moia | DHSEE 1 0¥ TEEIE WT | 2149 maly g | §
BN e gt i 20 mala I3l |cer.aa, 21,48, 21,60 Wz 0E | W B
&y By By un ERE P!

q5 ¥ 20214 (08 262 M

[23 60] BI7IAIES AMEe] Rl A& A

A AR SAE ABARY A5 S AR A AT A

2 99 A5 A A4z o9 M A% =

A, 898 A7 4
O 714, /NEAE S, U g 2 ALEAG A= OASIS AEoAdR Y FHAEAY A,
EREAEZ AA &8 N, giss o, s A8, = - Ay - GE - g
T AAdEE 5
O Az #d A7 F4H COA, 2Eg2ET COA, ZHAG(F)er AZAZ QA 945 Ak
A, AR Al ARAICHF) ] GMP d5A, ARAHF)e A3 sa% 987
O 89 54 #4d #A#F : Kurarinone?] COA, 314t 9AFol| thaf 4 4 HiA
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ES=13 dnfolmasrogen. com

I Sample Name

Sumple Name ‘Exshan-Sopherefimvwicans_Kees L

1 Analysis Report
Name Eesd Length (Sormal) | Kead Length (Q16) | Read Leageh (Q20) ©C Content
Kashen m 363 36
e m £ g
- m ) %
¥ Contig Sequence
TTTOACTCTICOGOCACOGATAT T T
CRAGTC GCCATTAGOCT 20, GCECYOTTG
T T o
oK OGCTOCCCACGALGH
ACCTCAGUTCAGGCOGGCCTACCCEEUCTERGTANG

Tdens;
Maic Totlf Bce(%)|
a5 44 fl w9
a5 41l s
ws a2l e
as el e

T e e R R T R

artial saquancs; iztaraa] mscrbed paces L.
55 e omal FNA goss, and stermal
unscrbed spacee 2. compiats seqmeanc:; ad
S Thoremal FA guas pal mqmeaes

O ¢t#dA A: : AHPA’s Botanical Safety Handbook, The Plant List, The Data Base of
Ethno—medicines in the world (ETHMEDmmm), Medicinal plant image database,
Examine.com, KEGG DRUG, Plants of Taiwan, Tox-info &

O FUNE B £YWUY 55 AWAYY AR AR L 7] A= APSAE ARAZ
S

dolut A5 HE WAARY e FANE F =B I 647}7} slofof shzvl @
A (Frutol oo AN E AR EAE A% A L 14 U8 A 558 B2 wiea &
ol @ 3G RH FANFE 5 ARV S QAP F FEAD Y AR dhe] TH3AR

o,
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B AHEE HR[ARAH]

A 2Holm®) mHto[ o ICielil (HER: 2 & 8. ¥ o &)

SE0/2RE 30(SES. &5 BRC ANEWD T4

F4 Q eRH

BEUEE O

ATHT

[19 63] 715898 IR A AP A= AR

o AFFERAAN AMARY A8 55 A5

9ol &7 AFE HFsto A EFd vt S E YAl E(https://www.foodsafetykorea.go.kr)ol] *

TR E AFFEd It AFAMAIT dFVIeATHRE dto] ARV eAE HEY
49 98 37E At w3, RE AR E F9% =79 &, kurarinone ¥F %, #4182
H, AAE AlE, dlolel CDE sid AAHEA ] s-A- S 33T
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T A=
HT o
Ha=H=: 20210593673 T=2AL 2021.11.10
HEHAMTE AA7IS4E 7lsgEE g AE)
MEHS 7596010

DA (20120199329)

Ha|of gz 20220502
HalFE8M MEOUTUHN MEQYETEIE MEBLEE SHTIH)
ohpALEH w HHEL-Ho) ?é-?—ﬂﬂflﬂ-b.'-*.ﬂ:‘llr St ?%%Ht%f&-—t—%% 1I_% otMoF of, 2210] M2
F B 22 FAR0ls A YT E MASHor UEMTE 2ok 5= SlgLch
Fr 1,900,000
2 e UEs EoatdEgUnt
[29 64] 237524 % 7IsA 95 QA AR) H+-F

7h A R AR R A8} Thel=
7h Ak A A eARE WMoz 3 AE AE 9 Jlol=
O 714, ARAS, /9 14 4 A4AF Sol B AR

ORAE- -1 =z R

v olH|, of=
71gl, Bta, AAK| AFBES
@ 2ol o™ 57} #Hg

v 2ol A =H 7| FolAfel ol
2| =X| Eol (ZHAZFA

v T elolM A E

|'E|'0‘”A‘|, O‘IEH 71_?_|§ 7HI:II-E|9;|\EX|

RIH G A, AE TIE

Mo E

T2 Sof ma L

0| gats| 7|

I?_J?ZI(Codex Alimentarius Commission, CAC) & =HI7|

@ =2 AtSHE

(=]
S, 7S

.12 Sol e XEE

 ERES

)

=

S| A, A F A El

O Az 9 o #3 A=

O M= 22, AlZh ¢4 S HSEE FAHe M=gH

@ Hz=3dol ALSE o, 54, 0|dE 5 A7\ Hotet 2 E Mz & ==
S

@ F2 HNZEHAE(FE, o, 55 3) 7Is(Es NE)gd=2el o & 8 Hatol et &
Mgt X2

@ F 7HX| oj&te| AMEE Eotet A9 Z YA Eol HE, HieH| H otEMuE K=
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. Q143 & A3 Data Management 2 A &4
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t}) DMP(Data Management Plan) #4
O A =& dolgE AFsta
A4S AFste] &A%}
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, A BAS GAsty] 98 Aldl s o <] Data Management

® Project Team Members and Their Roles
® Data Flow

@ Data Management System

Data Validation

® Medical Coding
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u}) SAP(Statistical Analysis Plan) 24
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O SAP
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Statistical Analysis Plan —
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EUNECe B4

1) 1xF #Ed €7t H
Frad g7F Hapol sizllee d3 M5 Hatol| o st Ul H
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