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(Study to develop the product-specific functional food for
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SUMMARY

This research tried to present the possibility of development on domestic agricultural
products as a material of health functional food indicating, Through mental care
functional material exploration, scientific validation and identification mechanisms, clinical
trials, product standardization and processing technology research and development, we
should proposed that Physical / mental health care total functional food market
exemplary success stories. We have confirmed that flavonoid glycosides an indicator
substance in Hippophae rhamnoides L. leaf extract.

We confirmed that the aqueous extract (HRW) and various compounds from HR confer
protective effects against CORT—induced impairments in SH—SYbY cells and antagonistic
effects on NMDA receptors and the 5—HTe receptor by using primary cultured rat
hippocampal neurons and astable 5—HT;s receptor—expressing cell line, respectively. In
addition, we confirmed the anti—stress effects of HRW and kaempherol in an electric
foot shock stress model in mice and explored the underlying mechanisms of its action.
We observed that HRW treatment significantly reversed the reduction in immobility times
and increased climbing times in the forced swimming tests (FST) that were induced by
electric foot shocks in the stress model. The levels of CORT, dopamine (DP) and
norepinephrine (NE) were increased and the level of serotonin (5—HT) in the
hippocampus was decreased in the electric foot shock stress model, The standardized
HRW and kaempherol effectively restored abnormal CORT and monoamine levels in the
hippocampus that were induced by stress. The results of the present studv demonstrate
that the standardized HRW produces novel multi—functional anti—stress effects.

To screen the most potential compound for protectant against muscular ROS among
various flavonoids confirmed in HRW using LC analytical system, we used in vitro cell
model. When compared to cells treated with 150 pM H:0: alone, cell viahility and
intracellular ROS were the most recovered in the cells pretreated with isorhamnetin (IR)
prior to HoOs treatment. Thus, isorhamnetin was selected as the target material for the
present experiments. To evaluate the endurance exercise capacity of mice, we carried
out forced swimming test using adjustable—current water pool. Administration of HRW
and IR improved exercise capacity and reduced lactic acid level elevated by intense
exercise, Furthermore, HRW and IR—administered groups showed sparing effects of
muscular and liver glycogen contents and blood glucose levels, When evaluating the
indicators of fatigue status, the lactic dehydrogenase (LDH) activities and blood urea
nitrogen (BUN) contents increased by exhaustive swimming were significantly reduced in
HRW and IR—treated groups compared with the control group. There were not significant
differences in creatine kinase (CK) level of extract treated groups compared with those
of control group. Also, the administration of IR significantly protected the depletion of

enzymatic—antioxidants and glutathione levels hy exhaustive exercise. These results



suggest that HRW and IR have an improvement effect on endurance exercise capacity,
which is attributed to its ability to ameliorate oxidative stress by improving antioxidant

and to recover glucose metabolism efficiency.
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0132 g F X0 F2EHA-AFo|G AdE UM o] E AF

O FHZES IUdAE 44 FHzd g AZd7|sdFe] ALHADL FAHES A
2 AHRE] #FAo] FiE Hu ok &3 FFAAGNA HEEH giEoldgs
AES 2A3AA SAF/ANE 2EH2E AYE 44 2Ed 2 AoAAFIH.

O JT(LE ZHISAN AT 7154 28¢ ‘GABA £ 9B’ (B3 GABA 50mg Mj3h)E
A, ‘HE}lEe FFA T ool down)"E AL WA AFeA o] FE

O $-golMe Clol 5 TASEILAA(PS)S TR AATHAN AEARZE A%

7125 KT&GAA S48 78 7198 27 71544F] s

&g

F AerEe @2

2
Odi B e 'EY 2EY

e 2 ot &
_V:l‘

Nl

@ MX1]5°I’
12 9 22
J&:IMEJ&H

T7ASF
JT Jones Soda | CJ(=Z4]) T ];(;'Lq]
) ) . S-A /A
L ~Ed 2~ S~ EF A J Aot JAEH 2 | AR5 l
B3 | 3 9 A 3 & A5 7 w2
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3. WA o 71sAHEFLA ALS 98 v A% 24

7t dgFo] 7l Ad4E T8(2uA) dv ALS A7 A7GEA, A19) 53 54

. R PHFPAMZOIR) PHNAPRT FOHAHIAN
Eﬂﬁ srabst Fat 333 Fe =2 | i 7 UE=SEs 5.8
e moosEE | 333 pustan M7 @FRE| O =
A=A | Wl 333 k=) 28.0 iigauigrﬁ} —_
T bo w7 BSOS SR | 55
~ N wel=ol 2% I 17s BEAY | ss
. % | 860 i - BRAY 147 UIDHER | gs
ez Hg =R | 254
T _ G == | W22 20l =8 47 A5 =X | 70
2 ~EIZ RSt | W22 A W 24 | 70
28 | W208 ZAI~EIZ A5 133 sot =8 |61

O AH|Al= ¥23E @ FANF H23E F d@Aes] 75T 7|54 E Add dg
8IEE 70%7F Y FFEo082 7} 741 aT3E dn ;J.C’L]’, ﬁrﬂl 92 Jgel e o]
#EE AA L AFS d+e AY ARS Fo] HY

dgAe] 5% 7HE A% AFFA & Bi 47719, e 5o 7 Qg Ao

3

O SAHEZE A4, 7199 T4, A59 A, 2EHAZ: 4% R 831 7ax R 7154
d7e AEAYU FERFHH G, A Jle, AR Aol Had Eok2A, J
A 2] #efte 712QA7ENE Bkl A e dFNEd AHA Qo SAF
AN KEHS EoF ZE77F 337154F 24 AT R Z1e48 8 A7 ZA

st HE2 vl¢ WS

o 24 243 3484 22 0§, 99 2 A L8

O mUdle Z|eALAR ide] 73 AL AAFez 3538 AL B/ F7)
o] At olF A&3 AFF/EA FAse e FE AvsE R okF AL AF

Hol e
O B8 ARIEALAE BASS] 9§ UTS A2d3 7&de nastn Je =

7 B =9 oF @ Anne AFAes ASANE 2
&

G
n
ks
b
lo
ul
U
&
U e

% $AA/ANA 2242 B AFAFHE T AF AT AES A A 2 oA
3 A% 7%
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dgAo] e | A3y APANZY HF a4 A A¥E
4 z2EEAR,
23¢9, =& Hold
71999, 31%9 y a = _
i K R3S E TN [ R
TS A FolzA Hr=E 2 = B g ™
325
FrEZ X . fed s E, &
ey | ¥ L-Hebd = i
A
o}l
A . o o (D!
244 o A, T4 HAFEE 54 wsez o 1i2
ﬂ'?: ASHA Geftia/ge
43 =
325

4. 334 AdAo| 715 YFLA s A7 £4 d24 R A%

71, g A 7|s44F AL AA 2@ 454 d= 2 94 944 A4
O d771# (%)L AHAE A ITE AFsta, WEHo] &4 ¢= R 7154
q ASFe] HEE 7718 AR AA7 e VIHS A5 FE I R FRE

T8 AEA €8 dA 7L AAE FEE AFY AYE Fdter ¥
O °‘1:r17hir(‘5} A2 FUEE N ATE ATe:, Ao &4 TF # J1TA4
q N&E] #EE AF1Es AFES A7 Jde JIHL 45 BRI R FHE

3 A HF 9A 4L AAE FESS AR AY9e fFEsiedor ¥

i} Ao &% 1ES Y AEF e R A7Vl A9 E g d 94

O XA% 7|2TEEF € SIS/ TR FAA, WEA o 7|TH4NF ALdT 71#
R FAA DBE HEsly &4 A ARAFEE T3 d2Ao] 71544F A
#oke 83, 71€3, AY4H ¢AL fresiofol 3

o AFE 5 A84F &4 15 94 4771 45 88

O 714 £A49 n&EATBAAM X250 §RE FFAT7IR( AAALAFL) S
S 2839 S +4E A4 Jled AAMS 5 AEFE 71T AFS fE A
9 JE, Fol& 58 FE 94 § 7lHEH

. 4247 &d A3/ 4AF *173 AF AESE A8 24 23 £ AES

O 2rlE AHAE HEH & e AFLS T AFAHE o/F Wed 713 das

AL 24 g4, f5HF AF L ’*1315 IEFL AF, TEF AR o= 3t 23
&= Ao YAT 715 YFERENAE 2444 AR (A £ BEo|



Vi o e R

O 24447 vpAEL HNZ FZRAHS. F AT A4 g 228997 2L v
A" Ago] FPHT R¢lo] $AH FF nRIIAI F7HE

O aetx £2AHZ L 2 A9 &2H|Ae] 47, ALEF o5, 4H|AY QIAXE F ALE <]
AL W 2A7 AR H, B8A AHALE vshe] AEEojor

O gztAq E FAAdE oled #xdA AA AArER 854 gty A7 AL &
Yo 2A HENWIVUE(ZuEeE]sU R drfe 28 ez AAE 43 dg
Aol 71648 24 &4, 38 74 45 2 78, 94328 AF #1253 € 7+
Md A48 53 SAE/RPPNABYE EBAY 7154 AF A3 2HEL FFAL
#HE AAstzA §

5. AFAE g Age AMe 2 A2A A4 ol

7F A As
aEY gy

dARE : ARFIE

carom 8 | Hippophae rhamnoides L.

A o|9 : Sea buckthorn, HEFEIV}F

.:‘., ‘ FoAE : tannin, BEY] C, HEW E, 712",
oldl, FRBFN 5

S 7o 44 2UE ¥ AR, AY wed 5

' 48715 oy //A JHe(ASA AFEAR

Heole AN A HF 7 &)

v A5 R (FAg=sdT=))

% AFEEF 3919 FAAT=E I8

Hz: Udx=F 19484 gA|olex AF=E LHE (29)
1950l 68 (B5F Aol A A7 ER)
19601 th 9%
1970 ) 159
1980 th 199
1990d i 379
2000 ) 2208 AAAHoZ AFEF
2010 h 60" R&H A+4+ 4%




o @Y AF €%

a}

“Ietalc Foj

O wizty & FAAole 44 71 vEuhrey dojg dg @8en, T qUd 754
ATE B o3 FITAE 25 = viEgRIUE &AE 28I SAF/ALNY  2E
g2 S|aE AE dEAY A7 AF 245 AdsiaA &



H 23 =Ue 7lsHe o

1L -9 AMA7&sF
7k =

O 20133 ARVTHE YIsAHdE I AFS ZHT 45, 7] 3 A
Aoz ZoEE FA &N I Az P89 AFL FFT A ¢
L AaFHE

O Ads =l AzLre 754 AdFL 12d@10A)¢ Hs] 1.29(227) Frlsigiey
59 Y85E 2L 77 28744 157402 AAFAS

O ol I AF7THF AxFAEC] I FAJYEAYS 43 I 754
A8 Md FF5ee v £ 249 A RZFe FETH E A2 BA4E
% AR AT '099(977) 103 (687)—~' 113 (4271)—~"12 (387)—'13d(3771)
¥ U AZAE QA HE : (09)25%—(10)27%—(11)29% —('12)26% —('13)59%

O EA7A FAAE (=0 4FA ANl B4V AEY 40%E AAstn oy 2011d
o|F A&EFHOF FAastal US

O ZIsAEEE ¥WH7% /A #E AF9 FHFE0 25%FE /M =5k, AN
(22%), #4H8H21%), FE RF(T%), & 3 %) AF &4

O E AYe 3o Aude HZAFL MAAAE ARVSAFLEAN dF 98
F @5 AFLZ AYs sbwdy FTuldlk FAES o83t AgsitezA Iy
2 FAES 0 4F A7 Ax EdE AA 9 F U

O =3 952 ARRE FAE 7|50] ERIEoZA T /HFEte AFSE ALLE A
FE59 A4l A 8 o= d4d

CRCIR

1t} =9

O u#3 Ao FHolEn, Wgdo] Frtetan 49 4 Fde g §771 FolAH
A A7 g #4lol O AEHI T, o[HF ARE AFARE APL AHF
o7 AAAE Holm gloem, 2010 AA A7Z2AE AA(Global Health Food
Industry) T2 oF 301,3869 7 2|2 ZAMEAS(2013@ A7 54F A% %
2 AHAEE Z2AL 5037754 F 83D

O AA AZAF AL 2009d AFE0] 3.83%2 H4she A4S HHFLow, 20109 A
Hdie] dHd 6% AFES Bolm FEH AFAHE ooz ALE By, FF A4
ARAZEANAL BT 7.2%9 AFER 20150 426,098 7 22 AFE Aoz
g

O AA AZA=ZE A A(Global Health Food Industry)e] ZE2& Supplements,
Natural/Organic Food, N&OPC & Household Products, Functional Food 471A12 B &
Hr, 20109 E29 AA AZAE AA@FL Functional Food 101,836 7+ &3
(33.8%)% 7} =931, Supplements 84,5009 7F 2] (28%), Natural/Organic Food
84,0649 ek 2 (27.9%), N&OPC & Household Products 30,9859 2 &2](10.3%) £
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2. 3] AANAIE 5F
7t. S

O I 201349 AZ7]|THEF AAAFHE BES da, & P4 1R 48209902
123012 4,09194) ¢ 13 5% F7ME JENGS

O Ads] AFL AEL 7154 9858 AMES AEJAY AF (A9 209% F
7h 3 Z2uto] EA AF(AYYY] 55% F71)o] FET Ao 2 el
#* ERIAY: TAE FEF o9 kA, JIFAEE EE AR d5 2 Axd

AANHNEQFLTEIAFEE TAELFEE F)
# mRule| YA f4HE FIRE AMRSIY WHEFY =S FE 78S
7F2 AR5 A E
O EF 133 2 AR/ TAE NZFEE 12 7,020990 2 2ALE o] “09d o|F A
£AHQ AFAE FA s U
# Ff] AJANFR(9): 11,600(°09) — 12,804(° 10) — 16,855(° 11) — 17,039 ("12) —
17,9200 13)

#* ] AR Ad+FEY -5
52 75499102 ~12W(5849¢) R} 20% 2/ o, £Y% 3,8549 902 " 12
A(3,5329 ) B} 9% FU18H &

O 20139 ARA7FAE 4L e A7IA AT A7 g o] =ohREHA
N2L 7154E = GUT AZ9 A8x 77} dtgEo] 447 ALHE A
o=z BNHAL

O 20139 AA71SAF 7154498 94 3L 243 4+, 7154 94 a57F Aukge
2 Fo=E FA4 oA I Az 989 AL 58 v 9] A8 JHL A
Ao E e, MEQAE A3V A FY A4S 2324908 '123d 1,80794
o Hla 29% E7188-S

(A= A737)52F 4444
(‘13.12.31.7]2, &) XA

2009 2010 2011 2012 2013



(71544 AZ37 4% A4 F{ (A #8)]
(‘13.12.31.71F, 2 2lekA])

EEFUSABY
WAz o Az
neuzas

7|Eb7.7%

i} =9
O AAFo =z AFAZPL 200995 H AHH Fx A4S dkon, 201199 43
B2 10.8%2 717 EE 20093@%E 2013@71A] AT AFEL 6%8 7|53
om, 20139 2.6% ARANEeH, AFA = F 47,3119 @2 H7} H1 &
H 1 AP AZSEY AREPE

e %
2009 3IE 74809
200 | 4E 20 | 73
20m | 4F 45669 | 108
201 | 4% 61092 | a5
: 2013 ‘ &F 731 | 26
TUALYE | | 60

T MARKETLINE2D14),



H33 a2 =94 UE

b

i,

b=

A 1A vgdyyd 9 9459 717334 gy 153
(A7 . FEI=A BI32)

o

L. AE
B A3e vetRTE(Hppophae rhamnoides 1.) 25 A&l 2Z QA GA 23
I YPE Eopel WegAo(metal care) BRd HE XA SAH/AA F 2y 93 A

7154 AF AL F st o HEPuE o doje d3A] EH AXE Rt
BH AAY F2A ARE 24, FE22AL F9sd 24 4749 AxEF FF BAE
o] 3 7HEFA 9L Edf vERURe] 448 rHeAd S Fdsiaach

2.y 2 43

7h wIghE R e Sf-9] 24N

(1) =
(7}) Wy
=Y vBEtIUE AW FI71E ez 4A, XY, HERUE 95 714 v 3
2 ZAM
() A=

S HENURE 29dY 53 22 54 2oz A BFo) uy Frsk
e FAd Jom NENURE 2 A% dust 49Hez ogHa glen, o
e gRE A FHE P gon, A ¢F F2 Yz Rol=m Yo vy
WU 99 4o Ade Qe AW Adud sl dout Az A o
kg 30,00090] WulFn glem, A AuAs} Fo} ANFe 2Asw Yok
Aule) A kg oF 40,0009 AN BoEL ort AAFo] mulsie] AL
= AES SrldE BAY geAes B L9 A9 P44 247 @
o1% Aule] Aol ked 120,0008744 227)% S 5 4 98 £F B
A7 9.



A4+ A9 71 4

QERIEE IR E

Zdvenivty | 49 24, 60,0009/500g
FE2EH4 24 A9 H R Ef ¢ ZpAL
HE g0 2 ol &
e MBI O e

10,00094/40¢

H B} gL} 2= 3HH
];ﬂq; g WERILE o)
o 65,0009 /kg
6 A7 43 HEVR o 2
sl e e
= 40,0009 /k
wq . A9 kg
e 5 87 HlEbRIHE ¢ B
H e H4 = = 30,0009 /kg

Hlg et E ¢ B
30,0004 /kg
AlEF U Erf
36,0009 /kg

Fsvgdl e FF

(2) %9
CORT
Zole HMEELE 7 429 P8 220 Y S9F 59 RS 24

() as

HEHIE Ao A4AYL gAdgs S0/, 59 2 FFH ZAAd dA &
XS 2, A A A, 9, 24 T U FFLE oj8dt. FFE A A
A BlepuE e Aol 95%E AL Ag. FHedA, 54, A4, H4A4,
#FEA, W AR, G E AR, 244, 8 AT F @-L A YA dHlE
iy B 59 A B2 HAEC] HEYUEY 4 dvE AF 94538
st HIEMYUE 9, gvie] FESETS AHFLE Aufstn glvh HERIVE Fo)
FE2EY A flavone §&Fo] 10~00%9 74 AFo| EHFHL R FAuHI jlon,
74H L kg 10~10039] AFo] AR Ivixa glon, QEOE F2 S
AHFLR o] &3ta Yo FILLE FTF o E HEWIYUYRS F8 {Fen, Fi
ABo] oA Aol Al A BT 1,400~2,000m B2 HA gle. ZFU o
5 A9 As 33oA FHH EuiE 7o, WEste I £AZ 83 9



o,

. v 9/av) F&
(1) 4y
TEAE > FE o ARFTH > TEIAX AFLE W5t HF FEES

g8kt

IEETEEN R EEETEED

SZAZ S8UZ

£SO B2, T7(5%, 30%, 50%, 70%)
N9} S04l :s0g1L0HH)
= |7} 3hr
*xRE 100 °c
%= 7|7| : Soxhelt heater

| 013:_} o7} 7|7] -2 B,
filter paer

HZEYE : smtorr
| S2U= | HERE:50°C
HZEA|ZE: Tday
HE7|: 82HE 77|
% |
=

-I)l,




L o e Ao

o RE T za-es 22-5% A2-30% A9-50% | AA-T0%
‘? HAEFH 50.03 g 50.72 g 5061 g bl.16 g 5095 g
3

==
= BAERL water/1L LBELOH/1L 30%EOH/L LO%EOH/1L TORBEOH/ 1L
7 ZFL
= &
100°C/3h 100T/Sh 100C/3h 1007 /3h 100T/8h
&= S E/A T
= _
A FEEE BOT 50T LOT LOT 50T
Az g) 11.21 ¢ 1242 g 158.26 g 15,83 g 1429 g
Q@ & F2E T8
350 T
3056
i 2805
2 26.20
24.49
- 250 A 2241
&
oy 200
<t
fm 150 -
K+
100 4
50 A
00 | | T |
= 5%EtOH 30%EtOH 50%6EtOH TO%ELOH

HAH FS2




() " 1(37])
DO F2E5 A

FEE
X
&
=
A}
2
a2 E = " ” "
7~zj_ Az]-4dF 4 7] -5% A7) -50% A7 -50% A7 -T0%
i‘ AEZ () 50.22 g 50.32 g 50.27 = 5071 g 50,13 =
=
o =
& %E:;fj water/1L SGEWOH/1L 30%EWOH/1L SO%ELOH/1L TORELOH/1L
A
=
& T 100 /8h 1007T/3h 100T/3h 1007T/8h 100%C/3h
= | 2E/MA
Z
A FE 2 50T 50T 50T 50T 50T
Az g 12.08 g 12.72 g 1293 g 1320 g 1449 g
@ gE FE2E &
350 -
300 A 28.90
25 28 26.21
2405 ' 2433
250 -
£
ol 200 A
<k
{m 150 -
K
100 -
50 -
OD T T T T 1
oA S5%EtOH 30%EtOH S0%EtOH 70%EtOH

a7l ===




() WEPLE

2(FE)

O 228 AR

225 A= FER 5% TAFEE 30% FAFEE 50% TAFEE 70% FAFEE
EX
2
B
A}
2
@

I 2%-5% FE-30% FE-50% FE-T0%
‘T— AEFH( 5081 ¢ 50.1 g 09 g 5001 g 50,44 ¢
=

o =
= BAETR/ water/ 1L 5%EtOH/ 1L S0%ELOH/ 1L S50%EtOH/1L TO%EWOH/ 1L
2 (L)
= F=z
100T/3h 100T/3h 100T/3h 100T/3h 100T/3h
= | SE/AF
=
2 52 2R 50T 50T 50T 50T 50T
A Z=(g) 7.88 g 82 g 9,15 g 8 g 778 g
@ gudE F:&E F£&
350 -
300 -
250 A
e
£
200 - 17.98
ﬂT 1551 16.37 16.00 1542
im 150 -
KH
100 -
50 -
0.0 .
=P 5%EtOH 30%EtOH S0%EtOH FO%ELOH

%q{OI] x="'=‘='
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(2H) wEyivge 9e9(#4%F)
O F&2E A4
FZE
£
&
=
A}
by
@+ 2 5 24
F & B | FEH29Y)- FEE29 FE(EH2Y) FEHE29) FEEH2Y)-T
z3 €+ -5% -30% —-50% 0%
% AEFH() 20,06 g 2181 g 20.66 g 20.69 g 20.61 g
z
= %gir / water/1L E%EIOH/1L 30%EtOH/1L 50%EtOH/1L 70%EtOH/1L
Fal
= = . . . . .
1007T/8h 1007T/3h 1007T/8h 1007 /3h 100T/3h
= ex/A7 / / / / /
228
A EH 2= 50T 50T 50T 0T 50T
Az (g 492 ¢ 4.5 g 5.19 g 5.13 g 491 ¢
@ g FZ25 £&
35.0 -
300 -
R 24.92 2451
250 2354
g 20.63
o 200 -
4k
flm 150 -
K
100 -
50 -
0.0 g .
© A 5%EtOH 30%FEtOH 50%EtOH 70%EtOH
(B2 F==S
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o > oo o o

@ F2 d 75 =4
= 2 E o
= S22-d4 ZF2-5% =22-80% S2E-50% =22-70%
% HEZH() 50.41 g 50.82 g 50.43 g 51.06 g 52,22 g
oy
= %:;i;r / water/1L SREtOH/1L 0% EOH/1L 50%EOH/ 1L 70%EOH/ 1L
Fal
= Zz . ) y . ’
100T/sh 100T/3h 100T/sh 100T/3h 100T/3h
= 2 z/A|1Z
Z
2 & 2 50T 50T 50T BOT 50T
Az(g) 1199 g 12.09 g 13.43 ¢ 13.97 ¢ 11.25 g
@ g FE2E &
350 -
300 - 26.63 27.37
2378 23.79
g 25.0 2154
ol 200 -
<k
flm 150 -
KH
100 -
50 4
U_O = T T
EA S9%EtOH 30%EtOH S50%EtOH 70%EtOH
=3 H FEE=
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(uh) Wt Qo) (FF)
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FEE
=
2
=
A}
A
F = E AF(An]) A3 (d) A3 (dAq) AF(d) A (dd)
=7 —ga —5% -30% —50% ~70%
T | aEgE) 53.3 g 50.87 g 52.91 g 5018 g 5021 g
z
z | SWFR/ water/11. SBEtOH/11 309%EtOH/11, S0%EtOH/AL | 70%EOH/IL
A (L)
3 = 100°C/3h 100C/3h 100°C/3h 100°C/3h 100°C/3h
= | *Rx/A
& . . ; y " ;
- TEH &£x 507C 50°C 50T 50T 50T
DxF(g) 2363 ¢ 20.1 g 16.02 g 19.73 ¢ 211 g
@ gud FEE &
500 -
4433 —
e 3951 39.32 '
400 -
) 350 - 30.68
300 -
ol
4L 250 -
il 500 -
K
150 -
100 -
50 -
00
@A 59%EtOH 30%EtOH  S0%EtOH 70%EtOH
(8o ===




o}, WEEUE 99 Scale—up HAE 2 EAH AA
(1) 84
Scale—up teste in vitrg @3 &%Fo] 7} 5354 Vet /€4 FEEE A4
ZUE vge s HgIvy ¢ 200-300kgE ¥ batch® A4S, gy gl
BTFFETEE ANE FHFHAMES @duteld (1pd e ) 93] FHdAdxER
Axslgew, EHAAZELE in vitro, in vivo A8 ALgslg e, 2z3pd x| e AY
BE 93l FMSCe 98l ERAZEZ A4EHY. A4E vEUURE o B
2 98 FEAZ B3 F AAF AL ALMEEAT

(2) a5
Scale—up test AT ZTAAZRA € ¢ 16%8 RPon, BRAZRA 19%8 $£
(OlEbRIVHE @eF 81.1% BN S8 10.4%)& Yo, 959 &F, 8 55 178
o FF AFL BRI A

aFA A Aok T&
44z 200kg 30kg 15%
R 4 ak 300kg 57kg 19%
* BEAZAN FSY(nFE 30%) 93%, d2EH 7% vF¥ F EFd=z
HERUYFHU2EET EEAZHARAE &7 2.
i T . MZEE 29 M
AF(AM7E) FHAZYLA
MEN(NEY Ry
; |&_,;§f3
- LY '."].tl.
s 2= = S
: 23N Ea BEMEHEES WESIN MES
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. Mgy 9 259 AR 4 fFPIE 24
(1) 394

(7}) gut4gE

AEFFA N A 7T AVNAFEE — L RIAEAFE Y AP F8le] AF
2 AP Yt (R, 3R, 428%E, A4, SEE, 93)
() #2714

A7 THAFTA A UAA7SAFE AIEH — U3 AE ARE AEY
TL3.2 F714'9] A@He £319 Ag & APt
(oh) vigd

A7 THEFT A AN UAA7SAFE AIEH — L3 AE ARE AEY
1131 HIEhRl'e] Al E3t AEE Pt
(2h) fejotm=i & Fgofr| =2k

A7 THAEFTA A UAA7SAFE AIEH — L3 AE ARE AEY
L33 ofm=it @ G AR TLE.3.2 ofu|=it e AJg e E3to 48 A3}
At
(vh) HAE=F

A7 THAEFTA A LA AFE AIEH — L3 AE ARE AEY
TL3.6 H=7'9 AEH £319 A8 & APt
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(2) A3}
(7}) d¥A4E £4

B U5 Slo] ARtAES EA437] et AF5A AdYE ngesE 47
S A B4 d3 g#e 284.13 Keal/l00ge.z2 EAFHJoH gf3lEe
83.0045.15%, WAL 5314£0.02%, ZAML 4.731£0.04%, $EL 3.651£0.05%, 3
Be 3.31+0.19%202 EA=c FHEE 13.8840.10 mg/100g, TIA|FAL
0.3+0.005 g/100g, B-X g A AL 2.7140.07 g/100ge 2 XA AR T 9535 =4
Uehd S &9 & 4 ATk Aoldfe AA 55.8421.45%2 A AR F M L
S AP on JEFL 6.21£0.65 mg/100g, EWRAREAE 0,002 g/100ge.=
EAEHAT. FH2HEL HEHA &

H

5 w9 Sk
g (Kcal/100g) 284,13
m 83.00%5.15
| iy (%) (216]49.55.84% 3-6)
Z et Z (%) 5.311+0.02
Z A} (%) 4,73%0.04
TH (%) 3.6520.05
37 (%) 3.31%+0.19
= (mg/100g) 13.8840.10
X &R HHT (g/100g) 0.320.005
Y 2HE (mg/100g) =
E XA g4t (g/100g) 2.71+0.07
2} o] d (%) 55.84
UEF (mg/100g) 6.21%0.65
E DA (g/100g) 0.002
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b F4AE B4

ol o] ®E Heupst o] vetyvE ¢le BrFe 4L et ZeEd
186.13+2.41 mg/100ge.2 AA £714 % £ F HAZ B e Ueh)gon
AHe] e 855.05425.70 mg/100go.2 7Fg e 9k Jehly). He 1.8340.15
mg/100g, wl1dlF-L 167.4440.77 mg/100g, 1L 134.394+2.22 mg/100g, ofdL
0.71£0.04 mg/100g, 72 & 0.2940.01 mg/100g F7Fe 2.84+0.02 mg/100ge & z}z}
EAEHNUT. E2E F vFdLEE AHEe] 3.26%1.16 ug/l00g, 82x=7}
26.3040.76ug/100g, BB o] 3.744+0.43 png/100g, A Eo] 16.442.99 ng/100go &
z}z} Gehy sl

Bl L 3 #F
Zrg (mg/100g) 486,13+2.41
&=} (mg/100g) 1.83+0.15
=1 B AE -3 (mg/100g) 167.44%0.77
a (mg/100g) 134,39%2.22
o}4 (mg/100g) 0.7140.04
T4 (mg/100g) 0.2940.01
ZE (mg/100g) 855.056+25.70
AdE (ug/100g) 3.26%1.16
aec (ug/100g) 26.39%0.76
7t (mg/100g) 2.8440.02
=gt (ug/100g) 3.74+0.43
e (ng/100g) 16.4+2.99
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(oh) viet e 24

HIERR] W gle] o viEhnl 8-S 4% d vEvIES] B9 12.68+0.47
mg o—TE/100g9} el X3H ] o™ WE7IZH-E 5.78+0.09 mg/100g, HIEFW
B2% 0.0840.01 mg/100g, HERARE 18.8240.29 mg/100go.2 ztz 4=}, vlgh
WCe As AEE e F /b B @Y 134.62+1.45 mg/100g0] HAEHAT
HIEHEIA, HIERIDS, ¥IEtRIK, RlEtRIB1, BIEtRIBE6, HEtRIB12, 1folobdl, F4t, HIER]
D2E HlEpIE oA AEHA @Fgch

R %9 o F
vEtgA (tg RE/100g) -
v el 7ID3 (1g/100g) -
HgtelE (mg a—TE/100g) 12.68+0.47
vl EtgIK (12/100g) =
el =€ (mg/100g) 5.78+0.09
HElYR1 (mg/100g) &
H e} B2 (mg/100g) 0.0840.01
HEFYIB6 (mg/100g) -
v El7IB12 (12g/100g) -
| E}EIC (mg/100g) 134.62+1.45
1}o]o}pal (mgNE/100g) -
HERA (mg/100g) 18.82+0.29
FAat (12/100g) -
8 g}71D2 (12g/100g) -
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(2}) frejolm| =it W FAo}n| it &4

HERIUF 9] faotn| =4t 2 4 oln|=4be] 742 ot e} Zr}. f8 ofn=
2k Egled, |24, ol2rd, dElhd, ZEY, gol4l, Zeolil, Hegdd, EY
¥, 24, 259, ofxuE7lt, Md, S84 A9 Z2F 0.18 mg/100g, 0.46
mg/100g, 3.06 mg/100g, 1.23 mg/100g, 3.9 mg/100g, 1.21 mg/100g, 0.35 mg/100g, 0.25
mg/100g, 2.29 mg/100g, 0.22 mg/100g, 1.33 mg/100g, 0.24 mg/100g, 1.09 mg/100g,
0.38 mg/100g¢8] o] AAHIYLH A|2H, 3|2EH, o|AZo|4l, HEde A5
AEH A @& AFAE et FA o Ate] A9 EHEA, 24l A, ¥
W, 584 2ol4l, 2el4l, WEed, I", of=7d, ofkualit, oA R ol4l,
Eged, gdgdadd, T2, s A$ 217 53.35 mg/100g, 223.85 mg/100g
193. 81 mg/100g, 173. 98 mg/100g, 1137.62 mg/100g, 124. 29 mg/100g, 244.28
mg/100g, 30.47 mg/100g, 141.09 mg/100g, 264.13 mg/100g, 420.54 mg/100g, 117.04
mg/100g, 134.85 mg/100g, 145.27 mg/100g, 103.99 mg/100g, 132.42 mg/100go.2 A&

2 2% YR,

Ll @4 ot =4t 3 T ot =it FF
Eged (mg/100g) 0.18 53.235
A 2" (mg/100g) — 223.85
|24l (mg/100g) 0.46 193.81
olzZ7|d (mg/100g) 3.06 173.98
gratd (mg/100g) 1.23 1137.62
Zz2d (mg/100g) 3.9 124.29
o] 2l (mg/100g) 1.21 244.28
EIE=12R | (mg/100g) = 30.47
o] 2E o)Al (mg/100g) — 141.09
Z2ol4l (mg/100g) 0.35 264.13
Weged (mg/100g) — 420.54
HdgdEhd (mg/100g) 0.25 117.04
EYER (mg/100g) 2.29 134.85
Z1a2| (mg/100g) D22 145,27
=g (mg/100g) 1.33 103.99
ol Az} 714 (mg/100g) 0.24 132,42
A4 (mg/100g) 1.09 68.79
272 (mg/100g) 0.38 90.12
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(n}) Egtrzol=, ALZEY, 717 E4

ZHHEL g% i3 547 F/He £AX7) don Efrzolse) F)
HZo] JEAS Egivze dFolv HgNYRe EH3dH F SR xolzg ¢
£ 2.1440.03 mg/g o.2 Vet AU FrEzle Zdz 8.19+0.23 mg/s,
.0.07+0.002 mg/g ©.2 JElgt}.

= 49 o F
FAEY (mg/g) 8.1940.23
FEGE o= (mg/g) 2.1440.03
7He1 21 (mg/g) 0.07+0.002

vl HIE RIS Q) FEE9 FiEA A3 24
(1) ¥y
7)) F85 ANEH
AFFA A A 10, EEAEE — 7 AFE F fEEEAEE —
7.1.2 3438 AF > 7.1.21 F(Ph), 1) AlA8A e =A, AR, (1) #-2
2, 2)54, 7HEAEFTFTH(AAs) o] Ho 2 47 3
() ZFsd AAH
‘A 10, GHAEY — 4 AE 7 AFTY BAYW — 412 fEwan
AEAY — 41.22 R4y o WHez 43 A9

(2) 2

AF 2AAA FHAEY FEE HFLEAY ol87bsAdS e M TRT I
ol mEty & AFelME HERIYRS kdde stz fMEAL] SEEH
Ziste] e Hristih ok x5 FE5e Ae F& 0.066720.0011 mg/kg,
FHEH-& 0.003840.0008 mg/kg HlA&E 0.0067+0.0007 mg/kgl.2 713=3] o|de] %ol
AR £ HENA YT BT TR % 59T A 2 BEF HEH
A Be AR YERET

g5 w9 3 &F
k) (mg/kg) 0.0667+0.0011
=g (mg/kg) 0.0038%0.0008
T (mg/kg) —
v A& (mg/kg) 0.006740.0007
REF0F AYE EQS
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ut, vjgeivg 9 559 ARA
(1) ¥4y
(7}) FE=Hs oF 4
@ Ak 2 BEF
0% phenol reagent, 7.5% Sodium carbonate(NasCos) solution, 53 (gallic acid)
Al

M
g4
X

Sample 2 500 mg
|
E5Td 5 50mLE HE F =21 STD Gallic acid 2F 60mg

=
Ao

2mLF 5t0{ 50mLE EHE ZR/ol =0 50mLE HE
| |
X2 HA 1,2,34,5 mL# 5104 100mLE &
| |
imL #5t 10ml 24 Vol. flaskoll 7}& 1mL &/ 8tod 10ml Z4 Vol. flaskoll 7}&l

| |
20% phenol reagent SmMLS 715t 4 2% g27F EHA 20% phenol reagent 5mLE ZI51 4 2F s27F 2|
| |
7.5% Sodium carbonate solution 7+5H0{ 4 2% 1A|ZH WX 7.5% Sodium carbonate solution 715t0 42F 14|
7+ SR
| |

|
765nmoll A EZ = £F(Blanks SAMEYS =2 ol

S AL

BN ATFug/ml)  Img  Z1EFFmg) 7)== (g)
E¥mg)/ S A8FmL)  10tug e sd(g oITEEs

Total polyphenol= 3
(1) R FEAES quercetin, kaempferol, isorhamneting] F4
HEM 159 A ZAAE 48 93] 49 d5He] U= HENUE AEAE &
A AsE Hi"gez 248 AES AEd A A=A (quercetin), FHH
(kaempferol), o)Ay € (isorhamnetin)] AH7}A AEE A sFow o|EL
Asl7] st AR FAEFH W9 SRE WF3A 24AE PHS gsle 4
< A3t

¥ el

@ AP

£ AREe NE 3 ZuE IRAS s BAA1 3 dAazcdeade)
AR EBBEAEIE ol§8] BASE PHOE ANEFHE 370 nmel A
A% FASA.
@ A & A%

@S, A4, FHE, G4 @L, EWEAAZ(10 nl, 50 mL), 2D,
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Al EZEtAm, 438 Adzx, o438 membrane filter, HPLC®& -#8]W, water
bath, &R A At E L& 31 (waters), UV Decter, Capcellpak C18, UG120 AY
@ ZFER
¢h A=ME o]43E(Quercetin dihydrate)
FHAA 1 CisHig0r2H:0, B} - 338.27, CAS No. : 6151—-25-3
OH )

& #A#H 2 (Kaempferol)
B2pA 0 CisHpp0g, BAEE ¢ 286,24, CAS No. @ 520—-18-3
OH Q

OH

HO O

OH

& o]AF € (Isorhamnetin)
B4 0 CigH 07, B4 @ 316,26, CAS No. : 480—19-3

OH o}

OCH,
@ 717184 24
¢h si&AA A= E T X3
3= =4
TAH 20 UL
A&7 A3 S0 T
AYLeE 36T
o] &4 A : 0.1% phosphoric acid , B : ¥
8% 1.0 mL/#&
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ip o]z 27

AZHE) o] 53(%)

A B
08 35 65
8-38 35-50 65-50
38-40 50-100 50-0
40-50 100-35 0-65
50-51 35 65
51-56 3% 65

® Azt

ABAARE e AAE, AZAE, ol #o2 A4kstgd.
AxBxCxD

7442 AEAE dHmg/g) =

E
AT ARERFY Ztzhe] ETRE 9 Y T2 (mg/mL)
B Al@E& AF(mL)
PR
D : AZ Alsr(kaempferol= 2,588, quercetin = 2,504, isorhamnetin = 2,437)
E: A|8FA(g)

(2) A}
7b) 2ZesE FF 24
HIEFEILE Qo] & EEdE IS BAE A 284.73+0.75 mg/e o FFE 1
B Aoz 2AEY

= @9 & F

ZF ZYdHs= (mg/g) 284.73+0.75

(W) RFEAAR g5 24
@ Quercetin
Quercetin &g Ao RZFE 0.999373L Ve Q).
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Area

Area

4x108
3xt08
2x108

1x108

0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00
Amount

Peak Name: Quercetin, RT: 11.125; Fit Type: Linear (1st Order); Cal Curve Id: 2663; R:0.999878; R"2
0.999756, Weighting: None;, Equation: Y = 8.18e+004 X - 8.52e+004; Normalized Intercept/Slope:
-0.042563; RSD(E): 1.967912

) Isoramnetin

[soramnetin FE8-9] A9 RZLE 0.9990142 Ve Qo)

3.5x108
3.0x105
256108
2.0x108
1.5x108
1.0x108
5 0x109

0.0

-5.0x10%
0.00 5.00 10.00 15.00 20.00 2500 30.00 35.00 40.00
Amount

Peak Name: Isorhamnetin; RT: 20.451; Fit Type: Linear (1st Order), Cal Curve |d: 2665: R:0.999914
R"2:0.999828, Weighting: None; Equation: Y =7.78e+004 X - 1.00e+005; Normalized Intercept/Slope
-0.060254; RSD(E): 1.654740

3 Kaempferol
Kaempferol ¥&£89] Aol R?°ZHE 0.99990282 Jehigd.



5108

4x108 T
— :
-
3x108 S
- g

= -

8 2 -

< 2x10° -

—
_/
.—/
-
10° =
-’/
/'/
f//
—
o —
x108
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00 55.00
Amount

Peak Name: Kaempferol, RT: 17.954; Fit Type: Linear (1st Order); Cal Curve |d: 2664; R:0.999902
R"2: 0.999804; Weighting: None; Equation: Y =7.77e+004 X - 9.48e+004, Normalized Intercept/Slope
-0.039745; RSD(E): 1.756925

@ quercetin, kaempferol, isorhamnetin®] A FAAE 4 @ AHF

HERIGT- o] g o 7|48 @49 d8oE F2E2HY =4 A&
o] quercetin, kampferol, isorhamneting HPLC BA1H.8 o] 83l AESHL. 1
A3 A 7HA] AR EF AFEH E24oE 89 # 4 AT Quercetin®] A-§-
5.237 mg/go] AFH YR kaempferol-& 2.725 mg/ge] A FH ). [sorhamnetin
9] A5 5.395 mg/go 2 A 7HA F 7P wel A%E AAE YEU

020
0.18 |
0.16 ‘
0.14
012 ‘ 5 ©
Vi< ™ g
o [fa) b
0.10 [} '3 b 4 o
3 008 é ? §
0.08 . ! § % E
0.4 | ﬂ § 8
0.02 (L I I L
0.00 .ll — wod [N II = /! - R P Ll
0.02
0.00 5,00 10.00 15.00 20.00 2500 30.00 35.00 40.00
Minutes
qE @ 9 o o
Quercetin mg/g 5.237
Kaempferol mg/g 2.725
[sorhamnetin mg/g 5.385
Quercetin+Kaempferol+Isorhamneting] & mg/g 18.357




AL 2AE vlegiy gl FE550 ARAHAE HF B4
(1) 39y
£ AAYEL ZzZke] AxdE HEuE Q9] AEAAES quercetin, kampferol,
isorhamneting #4J8l7] 93l A8 F EFHRE WFAE 74 E8A7D F dA=
EVEDYN/ALFFEFELAEVIE 088 EAse ez HUEFFAgd
370 nmolM A B4t HPLCZ)7] =83 &9 o] =dL H 49 =3
I LA FA 8.

(2) A5}

(7h) Z3A 9 vgeIgs 9l

A8 HERRIVE Q9] 7[R v E4e] dFoz FAY vEwRE ¢l
FZ2RITMVE AFAR ZJEQ quercetin, kampferol, isorhamnetin® HPLC BA¥
& o83l FAESIGH. 2 dd Al 71A AR 2T AFY ENoE #3d & ¢ 4
ATt Querceting®] 2 4.660 mg/ge] BHFHULM kaempferol 2.436 mg/go] A
ZE A}t [sorhamneting] B9 5.045 mg/ge 2 A 71A F 713 o] A%E A3
g g

0.14+

—

0.12]

Ler

0.10

Kaempferol - 26.191

0.08 -

2
< !
0.06 |

0.04
0.02 /
0.00

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00
Minutes

4 & o # o=

Quercetin mg/g 4650

Kaempferol mg/g 2.436

Isorhamnetin mg/g 5.045
Quercetin+Kaempferol+Isorhamnetin®] ¥ mg/g 12.132




(P A9 vy

AHAE HERRIVE 18] J|FAE vl B4 d@Ee s AFAY dHEEuUE o
2B HE RFAAER B quercetin, kampferol, isorhamneting HPLC 44
£ o|83ld FEFHT. I EF A 7R AR EF JFF EAoz g T 4 3
Ak Quercetin®] ZA$ 5.423 mg/go] AREHN O M kaempferol 2.376 mg/go] A
FE v}, [sorhamnetin®] -9 3.989 mg/go® A 71A F 713 ®eol AFd 4
€ Yehl A

0.14
w
o
o
0.12 &
1]
° 2 |
L= it
0.10 2 H |
E‘ &
o &
0.08 | 2 o
@ i
{ =
0.06 5
=

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

4 &4 @ 9 ¥

Quercetin mg/g 3.423

Kaempferol mg/g 2.378

Isorhamnetin mg/g 3.989
Quercetin+Kaempferol +Isorhamnetin®] % mg/g 9.791




() FFAY gy ¢

AHAE HERRIVE 18] J|FAE vl B4 d@EeE GFAY vHEEUFE o
2B HE RFAAER B quercetin, kampferol, isorhamneting HPLC 44
£ o|83ld FEFHT. I EF A 7R AR EF JFF EAoz g T 4 3
Ak Quercetin®] 7% 4.494 mg/go] AREHN O M kaempferol® 2.008 mg/go] A
FE v}, [sorhamnetin®] -9 4.494 mg/go B A 717 F 713 ®@eol AFd A
€ Yehl A

0.14-
0.12-
0.10-

0.08

AU

0.06-

0.04-

0.02 |
0.00-

5.00 . 10.00 o 5.00 2000 25.00 30.00 35.00 40.00

Minutes
4 EH 2 9 g

Quercetin mg/g 4.494

Kaempferol mg/g 2.007

Isorhamnetin mg/g 4.494
Quercetin+Kaempferol +Isorhamnetin®] % mg/g 10.996




=
<<

(8h) 6 (2010d4H) BRIV Q)

A HERIUT 28] 7T AR Hlm 48] 4o s A (2010d4) A g HlE
vy 9 FSEZREH XEAE AR quercetin, kampferol, isorhamneting
HPLC EMYL o83t AEINHT. 2 EF A 714 A% EF AFH A=
gol & 4 ¢l Querceting] ZAL 4.065 mg/ge] FHHPoW kaemplferole
3.613 mg/go] AZFHATH Isorhamneting®] A% 4.803 mg/ge & A 7}R & 71#
Wo| AFdE ARE ehgiY.

0.14 U

0.12

0.10 |
0.08-

0.06

0.04-

0.02 /
0.00-

5.00 10.00 I 15.00 20.00 25.00 I 30.00 35.00 40.00

Minutes
I ¢ 4 # #
Quercetin mglg 4.085
Kaempferol mg/g 3:813
[sorhamnetin mg/g 4.803
Quercetin+Kaempferol+Isorhamnetin®] 3 mg/g 12.482




(b $AAY VLR 9

AHAE HERRIVE gle] J[FAE vl B4 dEe=E IFHAY vEEFE o
2B HE RFAAER B quercetin, kampferol, isorhamneting HPLC 44
£ o|83ld FEFHT. I EF A 7R AR EF JFF EAoz g T 4 3
A}, Querceting®] 7% 3.634 mg/go] FFHU oW kaempferol® 3.352 mg/go] A
FH5 ). Isorhamnetin®] A% 4.270 mg/gl 8 A 71A] F 7} ®e] AFd dx
€ Yehl A

0.14]
0.12
‘. 7
0.10+1 P
; ~
- c
0.08- =
2 g
0.06 =
! ?
004<
0.02- }
0.00 -
| |
500 Gy 10.00 I .15..00 i .20..00. _I 25,00.__ I .30.03 I 35,"00“_.__” _.4_0:00
Minutes
4 E 9 o T &
Quercetin mg/g 3.634
Kaempferol mg/g 3.352
[sorhamnetin mg/g 4.270
Quercetin+Kaempferol+Isorhamnetin®] mg/g 11.257




(Wh) =AY vigHT ¢

AHAE HERRIVE gle] J|FAE vl B4 dEeE FEAY vEEUFE o
2B HE RFAAER B quercetin, kampferol, isorhamneting HPLC 44
£ o|83ld FEFHT. I EF A 7R AR EF JFF EAoz g T 4 3
Atk Quercetin®] ZA$ 5.5893 mg/go] AREHY O M kaempferole 3.223 mg/goe] A
F5 v}, [sorhamnetin®] -9 4.436 mg/ge 8 A 717 F 713 ®@eol AFd A
€ Yehl A

0.14

5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00

Minutes
4 EH 2 9 g

Quercetin mg/g 3.893

Kaempferol mg/g 3.223

Isorhamnetin mg/g 4435
Quercetin+Kaempferol +Isorhamnetin®] % mg/g 11.819




(Ah) =33 AY vgrT 9

AHAE HlEIVRE 98] J|eAE v BAe dEeE FH(HF)AY vy
2 9 FEEZHRE XBAE AR quercetin, kampferol, isorhamneting& HPLC
EAHE o838t HESIET. I d A 71 AR 25 AFF EHer ¥ ¥
F 19t} Quercetin®] 79 4.148 mg/go] AFH P oW kaempferol& 3.060 mg/g
o] AT}t Isorhamnetin®] AF- 4.610 mg/ge & A 717 & 7} 2eo] AFH
27E vehy .

0.14+

0.12

0.10-

0.08+

AU

0.06

0.04 |

0.02/ ‘
0.00-

5.00 10..00 15.00 20.00 25.00 30.00 35.00 40.00

Minutes
4 E7 @ £ T F
Quercetin mglg 4.149
Kaempferol mg/g 3.060
[sorhamnetin mg/g 4.610
Quercetin+Kaempferol+Isorhamneting] ¢ mglg 11.818




(e}) (=) A Y HIgrIF 9

AHAE HERRINNE 98] e E v 249 d#Eo R FRRM)AY HEEL
2 9 FEEZHRE XBAE AR quercetin, kampferol, isorhamneting& HPLC
EAHE o838t HESIET. I d A 71 AR 25 AFF EHer ¥ ¥
F 19t} Quercetin®] AL 1.278 mg/go] AFH PO kaempferolg 1.324 mglg
o] AT}t Isorhamnetin®] AF- 1.895 mg/ge & A 717 & 7} 2o AFH

2748 ehd .
0.14:
0.2 E 9
i ©
A ) o]
0.10- = g :
~ 006 £ 3
| b
0.04-
0.02-
0.00 ——
4 aea - a o T .
5.00 10.00 e 15.00 20.00 . 25.00 30.00 I 35.00 . 40.00
Minutes
48 @ 4 Y =
Quercetin mg/g 1.278
Kaempferol mg/g 1.324
[sorhamnetin mg/g 1.895
QuercetintKaempferol+Isorhamneting] mg/g 4.498

of, HlE ALY Q) F&E9 £
(1) 39y

(7}) BIERIy Qle] 55 4 3

Web -2 o (Hippophae rhamnoides L. Leaves) S € & ¢ 249 ¥&3)9
v gRIVYE 9 deFESE(HLW)E d3d. o F&& 50 ¢& F7F (6 L%
n—Hexane(b L) 1:1 Hl-&o] #H3lo 13X Lo & 33 Py & 3
n—Hexane ext.2 2G4 & & JA 93 9] chloroform(b L)o.&2 23 &
mjo]siL 335 F8ste] CHCL; ext.® E&stgtt. U WY o = Ethylacetate(b L)
2 3z} o] L 33 485l EtOAc ext.B ERIHY. AP L E n—butanol(s



L2 47 gufolaS 33 F88td] n—BuOH ext.& FR3IY. @49 g &
¢ w5 FEAZR T FHFHOR ALXE AMEIY &dE JIZAA G
EEEL Adg).(Scheme 1)

HLW

dry
W

HILW-H ext.

Partitioning with Hexane

Partitioning with Chloroform

dry
v

HLW-C ext.

(2) 454

Partitioning with Ethylacetate

y dry Partitioning with Butanol
HLW-E ext. dry freeze dry
h 4 Y
HLW-B ext. HLW-W ext.

Ztzte] FoA EE]d £ E9 42 7zt HLW-H ext.o| A 1.061 g, HLW—C ext.d
Al 2.362 g, HLW—E ext.ol|4] 6.405 g, HLW—B ext.of|A] 7.025 g& A om 58 22}
2.1%, 4.7%, 12.8%, 14.05%2 Urelyte}.

288 7 28 (g) & (%)
HLW-H(hexane) 1.061 21
HLW-C(Chloroform) 2.362 47
HLW-E(Ethylacetate) 6.405 12.8
HLW-B(Butanol) 7.025 145
HLW-W(Water) 35.324 70.6

A. gy 9 EEE9 ARHE B4

(1) B9

et W5 &diE BEEdA vERIUE 22494 898 AXHE FF £4
2 938 ABAHEQ
(isorhamnetin)®] AM7FA] 482 AFTH e SShis o34 E44F WS o
sto] A3 AP}t

(71 A8y

H =M (quercetin),

Z ¥ & (kaempferol), o]&gdH

2 AEHE AR F s dPAE i 232 F AA=z 2R EDA/A
AHFFZ=AE7E o183t E43ts YYo= HUF5AE2] 370 nmAl A 7

£33

(\h) Al & Al



Heg, it S/, 94, des, FuEeA3010 mL, 50 mL), WAHd™-, 4
dEgAm, 438 AEHA, g38 membrane filter, HPLC®& ##]8, water bath, i1
& ol =L v} E 1) 0 (waters, ), UV Decter, Capcellpak C'® UG120 &3
() 2552

D AzAE o]43HE-(Quercetin dihydrate)

BAA 0 CeH00r2H0, H-A}gF 1 338.27, CAS No. : 6151—-25—3

@ Az & (Kaempferol)

B4 CicHigOs, BAFSF © 286,24, CAS No. © 520—-18-3
@ ol& ¥ " (Isorhamnetin)

BAA : CeH0r BAFEE © 316.26, CAS No. @ 480—19—3

b R QA2 2R 23] 24

4= ZzA
Y 10 1L
Az7) I3 370 nm
AP e= 40T
o] &7 A MEL B : 0.1% formic acid
& 1.0 mL/&
ip olF 4 A
o %
AT 15-43(%)
A B
0-8 35 65
8-38 35-50 65-50
38-40 50-100 50-0
40-50 100-35 0-65
50-51 35 65
51-55 35 65
® Ak

ARAE e AvE, A=A, o2gRe Foz AvAAS.

AxBxCxD
E

7t2te] AEAQAE B mg/g) =

A ANPEAFe Zzte] BehuEwuAY 5 (mg/mL)

B Al@g AF(mL)

R ERE

D : A& AL (kaempferol= 2.588, quercetin = 2.504, isorhamnetin = 2.437)
E: A &FA(g)

_5‘]_



(2) 943
(7h) EELY9 A2viETH
@ Quercetin
Quercetin H&49 ZAFAQ R*Z-L 0.9991& JehAglth

Quercetin ZHzZFd

5000000
4500000 -
4000000 -
3500000 -
3000000 -
2500000 -|
2000000 |
1500000 -

1000000 - y = 46723x - 113414
500000 -|

D +

R2 = 0.99901
0 20 40 60 20 100 120
Conc.(ug/mL)

@ Isorhamnetin

[sorhamnetin F28o] Ao RigHE 0.9991L Jehigdh

Isorhamnetin ZZFM

= I0RIAy - 17
4500000 y = 309818x - 176694

A000000 R? = 0.9917
3500000
3000000 -
2500000
2000000 4
1500000 -
1000000 -
500000 -

Lt

0 20 40 Conc. §dg/mL) 80 100 120

@ Kaempferol
Kaempferol ¥&89 ZzAe R*Z-L 0.9991¢ vehf it}

Kampferol Z &M

3000000 -
2500000 -
2000000 -
1500000 -

1000000 -
y = 26480x - 81487

R? = 0.9996
0 T T T T T !

t] 20 40 60 a0 100 120

Conc. (ug/mL)

500000




(W) B8 m=2reETy
O vlEVE B8 n—Hexane & ZABnEY
n—Hexane & B A B4 AHA quercetin, kaempferol, isorhamnetin 5 &
EHA gL 294F JEHiG

|

| \

o 1 \

= I [\

= . |\

I .

i ""“'+‘|J""'-""\""‘-~hf‘- s \\/\—__,,__

-------

@ vl E B8 chloroform & AgvlEd
Chloroform & H8d A 2438 A3} quercetin, kaempferol, isorhamnetin 25

A&HA &2 AAE vl

@ wlelh b 88 ethyl acetate & FEMEIY
Ethyl acetate & E&olA EHF AR quercetin 6.319 mg/g, kaempferol 4.225
mg/g, isorhamnetin 5.935 mg/zo] &A#HEHJ T}

i

I Isorhamnetin

Queifmn Kaempferol ;
i eflells g 2 mmEl i e | gnetl @ ol MBeme

sl s ML ABIUL A8\ B\ B/ oW 3 |

EHYE el i
Quercetin mg/g 6.319
Kaempferol mg/g 4.225
Isorhamnetin mg/g 5.935




@ vlEleIR 28 butanol & I EvlEaHP
Butanol & BEdA A5 A3} quercetin, kaemplerol, isorhamnetin 25 A&
HA & AH(E e

@ vV £8 £5 229209
S B A EAF FAa quercetin, kaemplerol, isorhamnetin 25 AZHZA
g A7E Ul
:

3. 43

B d7dM FElEE R RS B4 A9 F @9 F559U & JI=EE. i £
+ 71EA] o)ste] ¥ES VEIA e B v 59F9 FAA AN 2R FASHA @& 42
g VER Y. ol HIERIUR Yol 4F AAEA A AFHAY.

e RIUR-2 AR 2425 a5 (o) dR X3 63.00%E 718 B& 8% A
A& Yelgen F71d FoaAe ZFe] 7HE B2 4E AAFE Heidddd. BlEELe
2 viEtel E, Welvtzd, HlEkRl B2, HIER C Fo] &AL EHAA 2ALE 4t
st o] HEY Ce] o] 717 FHS ALE ZAERIG. f8 otExdt F 1R FL
UFE Hole L ol27dd EYERH|F o T4 olujMt FoAe SFEEM] 713
€ HFE BT £9 HEYIUFe S8 #4 JESE AAH AE F ETid=y
W 284.73 mg/g oL E EHHMUY. B SHRXo|=9 AR, FHH ZI0] 22 AE
At

HER YR 99 AXAPAE =gHe dfoezm 22ESHE] quercetin, kaempferol,
isorhamneting HPLC BEAY& o[835o AFAHE AHEE 48 EF quercetin(b.237
mg/e), kaempferol(2.725 mg/g), isorhamnetin(5.395 mg/e) o] Ztzt Agx Axug BY
o =g §o RS T 84 EHS 2 Ad dEolMH|E  JoA
quercetin(6.319 mg/e)3} isorhamentin(4.225 mg/e), kaempferol(5.935 mg/g)e] A FHL
gl & 4 v
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EEHE T HSUUR Q $ERUY AEFAL e ol ARt
71E T4

A4 olml-e]H7t e &4 &%
quercetin, kaempferol, isorhamnetin 82 ~ 152 mg/g

o] ¥ &

k) 1 mg/kg ©]&t

LIE= 1 mg/kg °]st

=g 1 mg/kg ©lsk

fe 1 mg/kg °l3

i AT
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A 2 A vgUR Q) FEELS S8 AF A
(F&71# . OwELHEA Fdd)

1. A&

B dFdAe vEgRuE 9 229 AAF T2 A8 T AT FAUA @+
ster F&o] gl wakA Zzke AY(AHA, &, fAe, L #H, 4BES vETHE
8 FEET ddste] HF AP E AFsH

2. g 2 A

7F vlEEUYE @ 95 F2RU2 AL ARV F4AF A9
(1) 394

A7) A FS AP A (tablet, AT Yoz AFH A), W& (capsule, P&
71Ale] A Ee XS oz FAPEH dAPE T 7). FOil, FACEkIH ez
BHE 2, FH(granule, ?Jz}ﬁ'éﬁlli e A), WA E=e Aiquid, 5G] Qe A
AH9 A =e AAGHS] AL 2dz F5 2, % (powder, &Y =717 71
AFET &L 3, ﬁ%)a}(flake Sk WHSH ZP&EIH A), Hol2E (paste, 349}
A9 SIMYEE Aol A REde vk e R), Al (syrup, SA9} HA| Q] FHYE=
Aol oFg a4 W Ao ), A(gel, G4 Hd, Aeigl, 3 5 ASAE A
7¥ste] WHE f-EA4el e mAU v AEe Z), A (elly, B3] =8, AE,
T 5 AFAE AUt e f5 Aol gl A skaA] Aol A), whbar, g
Aeo ZDE 1270 AP AFE AR F Jdon, 18 AFFYY AA7THF
5 Az7}t 7bsdh

HEIIUE 9l A3 T A HEA4E 9387 Y5ty oinE] 443
A FA, BAFE AY, dEHA AP AARE I AP distd 4 A
d EAd diste AEsHen, od 1Y HFAFE FEAFY 300mgE s
1,500mg/day 2 8led #|2sHoh
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(2) 44
(7}) BANE
@ wj g
HERU}T Y EFFEEES A48 247<eL 600mg fHe2 19 33, 13 2
Pags AFASE AAFS AR AAF WEvE a3 2o, on A
9] pHE .29t

E 2-1. vgRIYL Y €FFEEES S-S FRAE g

Eonli | A5 i Ful8(%) | $HEF(mg) | 19 BFHF(ng)
HER I AFFE8 T 50.0 250.0 1,500.0
2 FrEesrE 31.5 157.5 945.0
3 dAHAEZL S 13.0 65.0 390.0
4 HEAZE2HAEQ 3.0 15.0 90.0
3 o) Ak3} A 1.0 5.0 30.0
4] Eat 2| LY S-S =) R AT | B 1.0 5.0 30.0
7| EEAZEYYEAEQ 0.5 2.5 15.0
3 A 100.0 500.0 3,000.0
@ AAAE H84 AE
HER YT E4-FERES A3 420y 484 HEC A9 53
test®} A FAAES quercetin, keampferol, isorhamnetin $#Z& #9154t}
- 2849 A% Bel= 1680 SasYon, YLEL 1386 237} H) F
ottt
— A FEAE Fel4d3 quercetin, keampferol, isorhamnetin § &gFo] 8.041
mg/gS. 2 Wy tiu] < 106%9] FF&S Ho AASE AxA 2471 s
o2 Hodn.
E 2-2. AAPE T AZAHE FqF
AIEAY R 3 (mg/g) 358 (%)
Quercetin 3.042 105
Keampferol 1.816 106
Isorhamnetin 3.183 106
quercetin+keampferol+isorhamnetin g 3.041
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Quercetin - 11.205

u I| { ! \

000 500 1000

oy 2-1. vERigEdd

() AA
@ v ]

=
-]
g 5
s g
i &
LT
i oS
E 38
3
[ [ 1
a 20.00
Mnute:

HEHTIUE Sl deFEE S AFSE AAle AUE 16 mm FA=E 800mg A
o8 Azsgern, 14 23, 13 232 HAHste AFFEHE A8t o
A AL g3 44 Hyon, v vEd 2on, of pHe 5.2

At

E 2-3. HEpvRd d

5T H7F EA v

&9 459 & (%) | FF(mg) 19 3% (mg)

1 gV RYgdSyFzEng 46.8750 375.0 1,500.0
2 | 2EHAEH 33.6250 269.0 1,076.0
3 |AFAERe A~ 15.0000 120.0 480.0
4 | FEZAZZEWMEAEI A 2.0000 16.0 64.0
5 | o]akstFA 1.5000 12.0 48.0
6 | 2= elANE Y H 1.0000 8.0 32.0

T A 100.0 800.0 3,200.0
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@ A4A HE8AH HE
e RIS deFE2EEE AT AAY e84 dEs AL % A=
7, vEx, B testd ARAE FF HEAE Foto HAsiwn

~ HAEAY 2R AN PF 2L 809.91 mg, FBF AEE 15.161 kefem®, BES
A 5428 mm, FHEEE 0.192 A AR7} Festdct 280, 285 5280
Z vEvRy d5REge Fd o5 Bt AdHE S Blsty] % A
A AzxA) vEHYRE d5FSELY §FE EFEAY vgiyRd E58Fe
B AZA dextring 3o ¢ A= T AAE a7 2% 89989
=%

® 24 HEEVEY d5EEd £ER 444 54

£4 95 4
B FF (me) 809.91
Wi A% (keffem®) 15.161
g 54 (mm) £.428
HEE (%) 0.19
53 () 32

— AR B 4d¥EHR ARHYE @l 7.583 mg/elE 9FH] fi¥]
106%9] &S B FA AxA FA47 §1& A2 grdn

®2-5. AANe T ARAHE #F

AFYE ¥ ¥ (me/e) HN+E(%)
Quercetin 2.872 106
Keampferol L.BET 105
[sorhamnetin 3.024 107
quercetintkeampferol +isorhamnetin B 7.583




a9 Z2-2. HEuYd ST

(o) A4
@ =g

AHER A AE.

HER YRS d4FSE 9S8 A8 94A4FL 50 ml eg Axsged, 1
4 3, 13 132 dFst= AFHHZ A=59 A AGL ofF-% B9
AdAZ, FFL HF 1.0798 A L3} 53.95 go & ). ¢ojn] F=&= 10.2 Brix,
FYE 35%, ¢H 65%, pHE 4.8019ew, v o3} 2ok

¥ 2-6. HIguR el 95280 A7 G3AF g

= d=wv W@ & (%) | F(mg) 19 43 (mg)

1 | HERIYRdEdsFE2EY 2.7804 1,500.026 1,500.026
2 | ZgELHnY 10.0000 5,395.000 5,305.000
3 ||z 7.0000 3,776.500 3,776.500
4 | YREFSA 2.0000 1,079.000 1,079.000
5 |HElNEZEH2EY 2.0000 1,079.000 1,078.000
6 | sk 0.3000 161.850 161.850
7 | A9FEE 0.2000 107.900 107.900
8 |Aéd 0.0100 5.395 5.395
o | AAS 75.7098 40,845.329 40,845.329

g A 100.0 53,950.000 53,950.000

@ 9% 384 HE

HIEHRIUE-Q @FFaReS A 942 AF9 FE4d HET d3dH9 A

REAE &F s Fitd st

7607




- ARAE F AYAH ARAR FPo] 0411 mg/go wWgn oinl o
09.3%9] 3482 B A4 AT AxA EA7 Qe Ao v,

¥ 2-7. A2Aqs T ABAHAE &3F

b2
018 |
R
010 | ; § ‘::
= P ] & =
: o ° 1
008 E E E
o |' ‘ |'| ?
| |
oW _| ‘~,_. L ||I |~' { | -
1 04
11 100 em 1108 ;:“f‘ 2550 = 300 A3 K
A® 7GR P (mg/g) 35L& (%)
Quercetin 0.151 96
Keampferol 0.091 98
Isorhamnetin 0.169 104
guercetintkeampferol+isorhamnetin § 0.411

= —

a2y 2-3. HERY dFFEEEE ALT 34 F 2 UEE.



() 447
@ wh ]

HEIVT S d4FE829S AR Adfe2 1,015 mg AdqsZ Y&E

700 mg, $HA7]A 315 mg= A|Z3Fey, 1 23], 13 298&

< AFehe AEY

HE Az d2dhe9 44 24 JA=24H JEES IR 42y 49
AANEZ, YWEES F=E 1671.65 CPS, v 1.184,, pHE 4.80]¢.o, wi gy

= oed 2o

3 2-8. vENIVHR Y e EE A0 ddf e W)

Y-8 o #@Hl (700mg)

o 454 w38 (%) & (mg) 19 434 (mg)
1 | Mg dEsFEET 53.572 375.004 1,500.016
2 i 43.228 302,598 1,210.384
3 a9 1.800 12.600 50.400
4 dF#HA 1.400 9.800 39.200
g A 100.000 700.000 2,800.000
ddA= A7 =P (315mg)
1 Azhed 66,406
2 A9 22,272
3 D-4=HEY 7.954
4 71712 A A 1.368
% A 100.000
@ 937E A8 A=
HERWR Y EFFELTS A3 d33E9 484 AEE dZPEY A
¥R = AStE 53t FUsta
- ARYE FF AFEA ARHYE FFo] 8.686 mg/geFE wiRH] hH] of
105%9] 3+&E Ry 4d7fs AXA £A7 & 382 AddHn
E 2-9. dE3F T ABHE §F
ARPH S (mg/g) 355 (%)
Quercetin 3,309 107
Keampferol 1.894 103
Isorhamnetin 3.423 106
quercetin+keampferol+isorhamnetin % 3.626
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a9 2—4 VERVEY drFEETS AR 9427E 2 &S,

U 43488 AAF A
(1) 34
(7} 43N HE NAFLS AQ A& 23 vgRivTd 4T 3+ 443
€ 924flg, 94, 3 59 AYd EF A Aoz vy 49 AY F BEAY
€2 Az =

(2) 454

(7)) A& AAF Azc A747154F GMP 4AQ] &wEdte] g oA ok
2 F FiE AdEAT d3E AAE AHEE vlEuy 9 FEECL #
MSColA AArE 852 ALg3ged, 1AL 300mg AAZ vwegdugyd F&E
463.2mgo] EgrE glo] 1Y 28 JAE S 19 vEdYF d FE2E 760mgs
AHR=S 34
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F 2-10. A AlASE dE|

ot Treatment Placevo
=
AP u (%) | FTFmg) | AF (%) | FF(mg)
HE G2 gd3&
2 57.9000 463.2000
9 10.0000 80.0000 30,0000 240.0000
AR HAEQE X~
&5 (102D) 26.3735 210.9880 655735 5245880
o] 2B & 1.5000 12.0000 05000 4.0000
& 2
ﬁ__ﬂ]ﬂm ") 0.8000 6.4000 0.5000 4,0000
HPMC 2.4000 192000 24000 19.2000
23] M T A A3l
0.2400 1.9200 0.2400 1.9200
2 H 28 A A
2/ | gasgey 0.5200 41600 0.5200 41600
) A 3H-4 600 0.1950 1.5600 0.1850 1.5600
| AL o] 2| 0.0715 05720 00715 05720
o A 100 800 100 800

a9 2-5. 948 AAE.

- Al -



o HEvs 8 45 FEEUE AHEE AFAE

(1) "y
(7}) vigegE ¢ d4 FE2RTE F435 A EALL “Target A1 4F — AE
8 44 — viPu] 2% — gqAe 4% — ARAR ¢o2 MAFHF-

(2) d3
(7}) Target A|A 2 A= 4AF
HERIVE Q) FERES 283 AEY A SldAE EF 3 5 of ol
Aew AFFEE ARG E FAL2 AR wGFHo, ALs FH(FF)AES
Tatgete & MAASHET. 3 A|FL FoUdEc] 44 HH7=31H HA5s= FA €
doz AAsH

A1 F8 3F-a4

- ARV AFLR Axe o AFFELR AAAF HFoR

WA |- 8% 5 B3 oEE 2E
- B2 HACA #Ade gloy EUAE 958 a7
- AEAAY drEz ALEr) ANE AANY § 9.

~ 5 AE, ABARNE, AR5 O 24 @ L7 w8
- ARKGAEY A4S Bdad, A4 5 AR

-2 FABA, AFEAR 2 FFY AAE 5 2 AEY 53
AANG | AF TR FRHT Y FA
(%) | - 279 A5 AE A9 BRI, J2HE, 44F
AFe §A7 2EH2A FFQA 4B A% F sl
- AAAGANEY &% FA =AHE S
- A% Ag0] g, A F we Huirt o4,

() W B4

HERILE O 2220 B4 FT4EE ABE $AF Y2 P 7usE A
Hogde] MEUUR 4 22EY, SUIUEAN] 22D FAREZ & WPHES
MA % 500mg FAZ 19 18 242 Ak AToz Yakagrh
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g 2-11 WENYR O FERTe B8 AF WG

254 o 4] (%) B 5F(%)

HEI 7528 20.000 100.00
AN FE e 21.000 105.00
71 E&2 23 (70%) 7.100 35.50
v g7 B1g4td 0.320 1.60
v Elql B2 0.320 1.60
H E}Y] B6E AT 0.500 2.50
v Bl BI12EFAA) 0.009 0.05
RAEQADE 1.000 5.00
HagAtolr = 1.200 6.00
HEY C 5.000 25.00
EARFEET 1.000 5.00
PECE 2 s 0.500 2.50
ARAEZ O~ 14,996 74.98
dEdiEd 20.000 100.00
AAEEG 5.700 28.50
IEEATEAYYAEL O~ 0.550 2.75
g oA Adn 1| & 1.000 5.00
T4t 0.900 450
A4 0.005 0.03

% A 101.100 505.50

() HAe 44

HIERILE S 2 8 AFY HAdLE F5 2822 FHUE

e tARl o2 et

i
D

i

gegy

<HAEA A-1>

HTREF

<HAEA A-2>




<JEAE B>

<AEAG C>
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AFS Mg FHEAS Be} C8 A& 49 AHIFE

HE =8aM
55x55x105

2 F3d0 PHCMYK
P ENy@HY
FENBHAL)

I 2-6. 89 FX)A)l.

(&) AFIA
#8934 AEL A7HA= A4 AF WA 5 ol Eo] 94k, EnEe b
o#a 43 BdA=el “H-Tree" ¢z dAsET =8 1532 S ZAEA A
T3Hd dFEstHen, 20169 Aetrd] FARA FAEFEA I Heln. 20166
F3 BAR 93 A8t

- B -



<A FARA 97 Ad>

R 2-7. FY AF SARA NG GFEARR.
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A7 ZTALA 27>

a8 2-8. AF FARA ANZ AA.

3. 4&
HERIUE 9 @5 FEEYS 8% A4VFAF B AAATAEY Ay H[8H9 ¢

T 447 e A4, 427 e Y9 A FEHHY. 2ZAF R 4YAFE ZF <
A4S FUsden, AFEAA A7 gle A FUE 5 A} wEkA HgRE
d EF FERLLS 4T QI A ABATHF 2 AAVTHFS AXE F Ue
A& ARG B FASE st 7 TEF AFS AL AT FARAAAF
of YA



A 3 A vEAUE 9 AAE ARS S f571% 4
(FEA713 . 7EF

e

1. A&
2.3 # A5
7} Ay
(1) A=

A 3d2)

FE71% AR AHgE AEE HEEYR 94 E5FEETE 4F8E POLE

ETHYLENE ZA(U#EA)e] 100g @92 FAH A2 7z} 25 8ev|d Ao
AT

o, A AgE YA vl Gl A &
(2) £4 5 44

Aol o] gsk3d

NES BNREE 4F 2 ARVFHF 45717 4% stel=ee pastel A

A% Aoz o vshuilch BAdE F AN d3ET B4 74 EQJEEE 13
B4R sl3len, ARAHE FFe SntEos APL APsA.

R Th A3%5

&5 43

o] g}t quercetint+keampferol+isorhamnetin

T A E 12 B i
(3) 43 oy

A AT, AEAES quercetintkeampferol+isorhamnetin § $h3ke] A4t

Me AFFA R AFABNEEFA Pl 2o BAsg

A S AAEY
4% AFZTA A9 A EY AR (FHTAEH)
A) 37 % AZNFTHEFTA A 4 366 TR =W FH|
2 K it AETA A9 GRAIEY 37 QAL T
7b) 4%

AL AFTASL BT XS X (AYALR Jlexed)E Fado S
() SgHE w3
D 3489 =4

e, &, FiE& 50 ¢ 20 : 8¢ FI2 FHHEYS A|=ste] 200 mL w24

ol ofleke 100 mLE Y& & 254 40 mLE ¥, 2AAHA G2k 16 mLEg
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o,
@ EEE&99 =A

¢ AEAGD o]3E 100 mge AFEEA AFstH 100 mL F-I S22 FH
g F uEgLs el ALIATAEZA"E o|f3tE(mg) < 302/338 =
Quercetin(mg)].

@ AAE 100 mg FUsA FFstd 100 ml RoFe2z0] A F o)
shstel HgaT

& olARE 25 mgS HIslA Aot 100 mL Fu|Eet2Fd
2 statel B eI

@ A9 HEAAL NBEE APEED Mol REFNOE AGTG
© vEgE Behis WA GINE, A, 2R Y) NYed Az

D AIENIGE B4 FEE o 300 med W] NSRS A2z FD
F 10 ml 48elg sy,

@ 00T S84l 1A7H B Fl5 R e,

& 19 9L 50 mL FIEeg2rId YL § feE2 B4713] g

@ 99 e 045 um AnY BE2 s APeeles d,
@ 7171824

DusdAazrEady 22

RU
o

(o

% o

R
o

I =3
F = 20 1L
HE7) % 370 nm
AY 2= 35T
o] A : 0.1% phosphoric acid , B : W&
& 1.0 mL/%&

h o]FH =4

Az o154 (%)
A B
0-8 35 65
8-38 35-50 65-50
38-40 00-100 o0-0
40-50 100-35 0-65
50-51 5.5 65
51-55 35 65
® A

ABARE #FLe AAE, A=A, oagaY Foz Atsido).
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AxBxCxD
ztzho]l A A 3HHmg/g) =

AR EAFY 448 AFAPEY Fx(mg/ml)

AEE&Y AF(mL)

R

: AS Alg(kaemplerol= 2.588, quercetin = 2.504, isorhamnetin = 2.437)
Al B F-Ag)

e il wr S v B o v BN -

(oh) Wdds
@O AA 10~25g9] 0.35%EFA YA GF(x9)E B 120%7 433t
@ BGLBHIA] 2A¢] Alad 1ml¥ H=3te] 35+1Co|A] 48+3hr HjFs ¥ 7p2
A 575 gt (A E)
@ 7} A EMB B Ao 4 A2sle] 3521CoA 24+2hr T a5
% 2334 A FAg. (3};@’4‘@)
@ AFAA Hg HA F {§BHF ol2LadH, RFAHAIAB| A o] A 3}
35+1o1]/\1 48+3A1%F T2 H 4R
© W¥ * }*%— st GEF SFete HHAIAHAY Fd oisio
I G448 dAstal 2, FolxA el $HEHE SEAY ¢4, Ad
T FAoE B3 (FHAE)
() &= 274 44 2 AF F 53217
HERIYE ¢ 28 #5718 43& A3 AR =23 4 AF F F34
712 3% 243 2. A& 25T, 35T, 40CE 44D 8§74 AFste] d7E 3
gatumot.

AZ=x3a 54 A 7 Ghd)
25C + 2T 0,1,23456
35T + 2T 0,1,2345,6
40T + 2T 0,1,2345,6

(ch) EAFA
MR E @ R2Rde] 4577 AL dad ENL AN FEZe A4,
ARAE TF, RAEFoIN, o] F BANNE A 5T FRL ANAE
Folg.
AR5 HE AR AR FAL DHoz HAF] 80~120%0.3 A%
sz EAFo] FHAA e B ABL /%L s 2rgy 0% EA
dAE AP
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(uh) FAAZ Y 2 /713 458
5o & 7MEARAA 7HE e AMgste FE-2EdHE BA dfA7EL of

HU$-22d (Arrhenius Model)o[t}, o] Rl 4| 7]A|, 14 2] 35uE-3-A] WAl g
= 8439 &2 W3EE vEld FLE olgef 2L oY 7pA] FHoE
B2 HEE e 8 oS4 FEEh
O FAAF®9 35 2F
Zt A% 2xd FEARY HSEE B HEEEAASFE A3y FAARY
SR E A%
@b, @ A& o]-83lo Z FEe 0%, 1x ¥h32& &%k

G A=Ay + kt ©@ LnA = LnAp + kt
A AT 9 S48 A AT 8 SA4E
Ao * oAl A gk Ap 1 Aol EA 7
k | #SEELT kS SEds

t SN IHRFE7Z) t @ HEAHRFE7ID)

2 L& 9ol e Y oA &

EAANY LEIEY EAL A5 @A (ArrheniusA]) e AF S o] o} 1
A A9 AARNPOE LnK(yE), UT(x2) 02 de A9 71&7]25H @4
olgste] g4l AE Fa}

@ K = Ae—Ea/RT
< LnK = (Ea/R)(1/T) + LnA

€ Ea = —Slope x R

A oIS 95

Ea : &4 3}9) 4 A (cal/mol) A oY $2 A
R : 71 A17%4~(1.986cal/mol) Ea @ 24 3} {4 A (cal/mol)
T A= R : 7]A17<4(1.986cal/mol)

K : gb3& T4

$2) ek AR @ LR AN FAg
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& LnK = -(Ea/R)(1/T) + LnA
A oY §-2 A
Ea : &4 8} 9 2] (cal/mol)
R 1 7] A7%47(1.986cal/mol)
T A=

A2 AEFE A% 4A Sl 7F52E H ARE Fger] fste] 20158 %
7144 ARE F2Foh

20151 =] F£8 A9 €4 7] (&9 1 C)
14 | 2¢ | 39 | 49 5¥ | 6¥ | 7¢ | 8¢ | 99 |10¥ | 11€ | 12¢
A& 09 |10 |63 133 189 |236 |258 263 224 | 165 |89 16
913 | -08 |12 |54 |125 |170 |218 |245 | 258 225 |160 |94 |24
" (00 |19 |72 |133 |195 234 | 254 264 217 |155 [101 |31
o+ |23 |38 |92 |146 | 217 [229 (250 | 260 206 |158 |11.0 |45
BF 17 |30 |80 139 |194 | 225 |254 |260 | 220 |169 |116 |53
41356 |45 |89 138 |200 (215 244 264 211 | 166 |124 |65
4147 |54 |95 139 188 |[210 [239 261 | 221 |181 |136 |79
A% |22 |31 |82 121 200 |210 |238 | 258 202 |160 |99 |49
AF | 74 | 73 104 | 151 | 188 | 220 | 256 | 264 | 232 | 192 | 152 | 100
Ha | 22 | 35 | 81 136 193 (222 | 249 | 261 | 218 | 166 | 11.3 | 51

1, 2, 3, 1294¥:12149)9] B#7]LL 10Tolstgen, 4, 119@M9:61Y) 1171
4T, 5, 108 @27/1¥:61Y) 16719T, 6, 992 HL:60¥) 21723C, 7, 89 @/M4:624)
25726C ¢ Aoz e}

whebd] @7k SRR FEAZE obdish ol HAY + vk,

Azl 2= {FEART
10T 15T 20C 25T 30T
121 61¢ 61 604 62¢

=

]

>
|
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SRECE
(1) ABAG B B9z
b A4
AG z7)e) HEAUE g REET 44 T4 FuE AR A FLA
A ETolAT. ALY 24 AW, AR R AFLEd GE Y @
B2EA gob HENUT O 2EpTe d4o] AT F202 FAHE Aol %
Q= Q.

E 3-1. vEIYE Q] FEEE AF F AL 4%

gz A3 A=
o A4 5T 3BT 40T

0 e FgHE 7hz A% FaAe] w4 £
1 Aol ke e EE-/8
2 Wl & Wl LR 78—

A 3 Wl & Wl LR /8=
4 Wl e W& LR /R=2
5 Wl e W& LR/ R=2
6 Wl & Wl LR 78—

(P x4 F=F

HIERIUE ) F2ETY AFAHEL 374 F T 29L4F2EY AR
LS8 QWY B 2YAFEE ARV HFC] A BEI o] ¢HgAe] =
g Aeg 94HUT

HERIUE o FE2ETY AR T ARALY FF dste oF 8o yehg 3l
o AR F ARAAE FFE ARVIRC] RS E, AF L wolASFF FAas)
= A%S el
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¥ 3-2 vgvyRE Q@ 225 (G F ARAR dFe W

= A F71 AZE=
(14} 25T 35T 40C
0 13.3917 + 0.046
1 142148 + 0447 138605 + 0.156  13.6094 + 0.077
PEL L] 2 135936 + 0.208 135376 + 0.153  13.0462 + 0.124
e 3 142377 + 0040  13.8020 = 0.302  13.1787 + 0.076
(ug/g) 4 139576 + 0.070 135897 + 0.036 129813 + 0.123
5 13.8484 + 0.256 134921 + 0320  12.8554 + 0.136
6 13.0478 + 0.326 127687 + 0162 121913 + 0.095

(th) WA E 4 47

AT TEE A7 FU¢ EE FETAAA SF4ez BR1HUG.

3t 3-3. vgvivRE 9 FE2&

9 A% F dFd+ 54 44

B AZ712 AFLEE
’ () 25T 35T 40T
0 Negative
1 Negative Negative Negative
2 Negative Negative Negative
1] B ey 3 Negative Negative Negative
4 Negative Negative Negative
5 Negative Negative Negative
6 Negative Negative Negative

(2) 5718 4=

(7h) $AAES] WA 2H
29 A% 3 AXYRY o=

3 ABAHRE 04 PN FBAF Y
2o AEYR 0F WAL AHgstel mEULR g F
22 FEVTE AFtar

HIEEIE 9 £3E

WnEEEgS SA4E

dh
. w5712

<
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¥ 34 AFZLEY 9SS
SAYE Wg i 2%(T) 3ARAA 2B A (R?)
Z2h v = —0.0500x + 13.906 0.0488
o0&} 35 y = —-0.0912x + 13.765 0.2432
40 y = -0.1848x + 13.591 0.7514
A FAH
25 y = -0.0037x + 2.6321 0.0504
1=} 35 v = —0.0069x + 2.3224 0.2479
40 v = -0.0143x + 2.6101 0.7468
15.5000
® 25
13.5000 B 35
4 40
11.5000 Mg (25)
9.5000 ME (35)
M (40)
7.5000
y=-0.05x+ 13906
R?=0.0488
5.5000
y=-0.0912x +13.765
R?=0.2432
3.5000 T T T 1
0.0 2.0 4.0 6.0 8.0y= -0.1848x +13.591
R?=0.7514

ad 3-1. ARAES 0 HAEEH.
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3k 3-5. AR U 2= ARAHE 53 47 (04)

ARZADAD) ale s
25C 35T 40°C
13.3570 13.3570 13.3570
0 13.4439 13,4439 13.4439
13.3743 13.3743 13.3743
14.0031 13.9457 13.6200
1 14.7284 13.6808 13.6800
13.9128 13.95560 13.5281
13.7829 13.6085 13.1586
2 13.3702 13.3615 12.9133
13.6277 13.6427 13.0668
14.2476 13.9483 13.1764
3 14,1937 13,4549 13.2564
14.2717 14.0028 13.1042
13.9400 13.6243 13.1040
4 13.8979 13.5622 12.9814
14.0348 13.5926 12.8584
13.5539 13.6306 12.9601
5 14,0132 13,1267 12.9040
13.9782 13,7199 12,7022
13.2546 12.9566 12.2984
6 12.6719 12.6883 12,1187
13.2170 12.6621 12.1569

() 2= 9o w2 A3 oA & 23

AEAAEL 0 B AYAANS B8 ZF 22 M3&EAd4-E Folsla ol E
N2 259 W& E Y IANA S AEe

o8 B AJWAES FAF oA E 15349.162(Kcal/mol), ¢} HH-e&E 71
WAL LnK = —7724.79x + 22.8791& ¢ & i)

¥ 3-6, &9 ugE& 7 g4 A&

2 25(T) UTEFH) K LnK(y%) LnK = —(Ea/R)(1/T) + LnA

25 298 0.00336 0.0500 —2.9954

LnK = —=7724.79x + 22.87
35C 308 0.00325 0.0912 —2.3946

Ea(Kcal/mol) = 156349.162
40T 313 0.00319 0.1848 —1.6886
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& LETY WEEENF(K) 42
(PN T8 LESh BSEE 1 FHAS ool APHA e L& 7YY

B &R 4SS Aad,

FE 3-7. 2= IS HF(K) A&

(AFe= =1 1/T(x%) K LnK(y)
T 283 0.00353 0.0119 —4.4281
15C 238 0.00347 0.0192 —3.9542
20T 293 0.00341 0.0303 —3.4965
25T 298 0.00336 0.0500 —2.9954
JOC 303 0.00330 0.0723 —2.6264

(B 45 o2

SEY NSSTHSS T LY FE/NS EUZ ABARS AU
QEd. 42 A3 ABAE FFE A0 F 0.3914 Paste Ao UEy o
o ek AEAE FFol FIBA(RI1He 80%)o] =FFEd AAL Azre o
sI/gelth. Wb WENGE 9 F2Ede] 4577 F ARRS HAdsgon,
oW §E/1HE 6W7A A5,

E 3-8 ARAGFES AEsF 4=
FUHLEY §571F WS EEGS5(-K) AU F(%)

AREE A B A X B
10 4744 (1214) —0.0119 —0.0477
15 2718 (61) —-0.0192 —0.0383
20 2704 (61) —0.0303 —0.0606
25 270 € (60Q) —0.0500 —0.1000
30 2/ €(629) —-0.0723 —0.1447
+ A 12704 (3659) -0.3914
I* 3-9. {8577 ¥&
HA=H{F HA71EA A7t 313 o 571 4=
A B G (A-B)/Cx12
13.357 10.686 0.3914 2.671 81.90
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A4 A gy $2E9 5% A7
(8718 : At o] )

, 84 2484, A4, AR 59 992t AX 1 o

Oxygen Species, ROS)¢] 3] “E“:B e Al &40l AX W 4HEE &5fe] 2REQ
HIlgEez WA e

O 434 2EfaE AA 141 Ad3qetE FRstE 1A P A2 TR AlE
g U Rslo, @A ES JF Fo RE A &4& 7 FHAA ARE FolFe
DNAE 343 #F4x2] HEgE A8 Axe 4 ¢HgatE Talste 245 2
el 91%le] v

O HZ olHF wgAlo] A5 A NAE 2AsALY zﬂ?if‘f + e ¥ o
A7 EdstA Y= gorn 53] 43 715 B #E ﬂ?sﬂr Mz i
A Ao g #Ale] Frtstxe 9o

O EANAFE AW 4 o] AA A ) AAHe FHE FAStY AEE RIS}

= 9L stx, Aol s4aE 84491 superoxide dismutase(SOD), catalase(CAT),
glutathione peroxidase(GSH-Px), glutathione S-trasferase(GST) S¢] £A3tH 1A=
RBE3H= Aoz g7A Q.

O AAXH/SAH = g3 rlEZ=gole] THFF T8 Hil o= A FH
o2 FIHHE g4AL o5t A3 2EHA7 H3H AX R 24 S4E Y
o7 ¢ ot A FEE B4 B FAL 0T 4EE AEH DA AE
=39 &4 g AFAAE F/E 5

0 B @oldi vENUT du ¥ 9 u¥on 348 1%e F9sty, oAy 9
g B8] 2% SAH/ANE AZAL] £gol Hi V54 AF LA @ Ay
& FEHLA Bt
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2. g2 B e o) dvfjoh Sl fas 2 A (A=
7k 8
1) Az 7 A%

ABTS(2,2' —azino-bis(3-ethylbenzthiazoline-6-sulphonic acid))®} DPP H(1,1-diphenyl-2
- picrylhydrazyl) MTT{(3-(4,5-dimethylthiazol-2-y1)-2 - 5-diphenyltetrazoliumbromide),
potassium persulfate, DMSO+ Sigma (St. Louis, MO, USA)o|A] T3l ARE-3H oW,
A 3Erfeke] Alg-E DMEM(Dulbecco’s modified Eagle’s medium), FBS{(fetal bovine
serum), 0.25% trypsin-EDTA % antibiotics= Thermo scientiric(Hyclone, MA, USA)°l A
TR RE AlSF H vl A9 BE 55 ol TS AME-SS L

(2) ABTS =4z £A% 54

ABTS #dzZ A£A% AL Re $9 WL wiPsteg =R gYrh Potassium
phosphate buffer €% (pH 7.4)9 74 mM ABTS$ 2.6 mM potassium persulfates &3]
AlA ABTS+ &0z £98 959 o9, 96-well plate Z+ welld] A ZE ABTS+ oz
£ 180 uL¢t WEH UF FE2E 20 uLE ol @& 3 o] 08T dgA F
732 nmol X FJE=E ZAsA 7 ABTS @0 2A4% 2 o9 oz A4ste 9
&2 Yt

e o . HETEIE-ANEHEEE
ABTS #dZd 27% (%) = e % 100

(3) DPPH =2 2A% 54

DPPH #9Z &A% £3<2 Bloisy] WS ¥83td 4319 96-well platee] H]E
oE F2E 100 uLe] 200 uM DPPH -£9 100 uLE A7bete d2dA 3023 ©-§
A%l # microplate reader® AF4-34 515 nmollX FH =& &A%t 2 DPPH &z
2ASE otfe] Aoz Astd HEEE YehRATh

_

EANTERE
3=

HETEFE— A
EE=

DPPH #&0Z& 4£HAH%T (%) = x 100

ld

(4) Az g
E A0 ARgE 917t 1A EF HepG2e ATCC(American type culture collection)®l

A FLEH e, 10% FBS penicillin(100 units/mL), streptomycin(100 g/mL)e] 3¢
DMEM HlA & AR&3he] wjgstdaz, 37T, 5% COsz 95% humid airs ZEHE 8] %] A
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s sk gl ek,
6 NG FEE AX 54

AE BAEEL Mosmann WS HNFPsta] =AU HepG2A EE 1x10" cells/well &
T2 96-well plated] FF3te] 24X 7 F<t e F, 2 welld] HEIRIVE- F£2E5S 5
TR BFste 24410 wFAA HERIVY FE2E9 SA4S AYRYTh 2447 F
MTT & 500 ug/mLZ F7F3ta 441 &<t w3t F, WA S A7 32 DMSO 200 uL
& #78l 560 nmoll A EFE=E S5

(6) HxO201 2]% 3313 ~e=ga 52 2 gy 38 A4

6 well plated] HepGZ M *EE 3x10° cells/well F=2 2538te] 24417 Eot wjkst 3,
Z} welldl Hz0: 200 nMe HBIRIUS F2E A st 24A17F widAAS. 7 F 0.25%
trypsin-EDTAZ A X E EI3tod HEZS = PBSo 23 A& X Protein lysis
buffer(50mM Tris-HCI(pH7.5), Triton X-100 1%, 150mM NaCl 05%, NP:O 1%, SDC
05%, SDS 0.1%)& A eldte 4ToA EaAZ F 4 Festy ddzd S Fas5r
YT G AL o] &ete s w4 FAS Ao dWEd AFE FEto A
< HA3AT

(7 F33 54 &4 53

Azl &4 SOD(Superoxide — dismutase),  GPx(Glutathione  peroxidase),
catalase(CAT)?] #A4L =A34y. SOD #HAL SOD assay  Kit-WST{(Dojindo,
Kumamoto, Japan)& °|&3lyq SASHET. 96  well plated] HMESE Hx
WST-1(2-(4-iodophenyl)-3-(4 - nitrophenyl)-5 -(2,4-disulfophenyl)-2H-tetrazolium,
mono-sodium salt)¥} xanthine oxidase working solution® H7}g F 37T olA 208371 #j
9sle] 450 nm HAeAN FFEE ZA4E%TE GPx 842 Glutathione peroxidase
activity assay kit(BioVision Inc., CA, USA)E o|&3ld =As4t). 96 well platedl
NADH, Glutathione, Glutathione reductase-§ 92 #H7}g §F 340nmelA &FF=2] W33k
4 Z£A39 9. CAT+E Catalase assay kit(BioVision Inc., CA, USA) o]-&3le] 48
A Ath HO:E 714 E AME3t W d = Waahs 570nmel Al A&ttt =8 34tst
g49 A% g2 F did L 2o v ustdy.

4. 29
() ABTS 02 274%

ABTSE %) @] ZHcation radical)Z 57 7] (hydroxyl, peroxyl, alkoxyl)E¥} W43}
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of FHdo 2 A3 ABTS-+E A Fis E43 wgsie] JENo] 2= FF
L gg WA gassgs H4% 4 U

HEPY X 9d grd 552 42 10 pg/ml, 50 pg/mL, 100 pg/mLoA ABTS
#oZd 2A% S SASIY o 50 ug/mleolde] FEdME 96% o4 84S He|HA
gAol XA =Hol 10 pg/mLe FXxoA 4% AdAE AAIFFig. 4-1). A9
HE Hudds W A7, T, 49 A9 0@ 2AFo] =dt. SWEE v aI
< wE Ao 50%TAO Y T0%FH FE2E] v o FE2ESY 4o 2
v A 22EE9] 4L foFoE o9 2E9t(p<0.05).

AAE WIS W FF 50%TH FEEMU2599:0300%)°] FeFHom HF wko
w2 ggoz Y 50%FA(38.19611.425%), A7| 5%TA(37.825+0.1509%), F7] 30%T
A (38515+0.375%), A7l 50%F4(37.718+0.150%), A7) 70%F A (38.727+0.225%), =
30%F A (38408 *2.626%) F+&E TE°] £ F3Ql Aol& Holx oA, F dA
2 FoHeoz =5 (p<0.05).

40 -

1

im Im i L
4+ RR OB R
i ;

ABTS cation radical
seavenging activuty (%)
= = = =
-
{
@
-:
co90 EH — =

=
=3
Sy 21 s
o T ——
= |
|
————————
o
.
S~
{
||-—|§
-
1
|-

<+ m & B 4k @m0 RO R0 R0 < @0 B0 MDD z0 R0 OE) B0 RO 4 EO Z0 B0 B0 T T B
B KE KE Kb 80 K- KR OKE OKE BV OKE KR KRR KE KE KF K K K- KF Kb BU KE KE KE KF 8 g 8
& F B Ea st EEaBEEEE =R E %8 = N
TR B R = B Db a0 e W o BN g BB D e 2 .
2288 Fp288FalddBgRress i@ ddr aaa s R o3
TEaa@ad S Annr Buwwp g 3BTy Ko W AW Lo
Yoo Yoo o TR0 R0 RO S Mmoo LR I A LA =
K = 1 ) d
K0 RO RO 0 [T T I Broonr o

KO oy = o2g
RO RO o o Ko

Concentration 10 ug/mL

Fig. 4-1. Effect of Hippophae rhamnoides L. on ABTS cation radical scavenging
activity. Values are mean = SD. Different letters show a significantly difference at p<0.05
as determined by Duncan’s multiple range test.

(2) DPPH #d & &A%F

DPPHY: ¢tA A<l A5 2t (free radical) & ¢-F-3o}v] =2+3} ascorbic acid, aromatic
amine 5°] €8 diphenylpicrylhydrazine® &= HlMoA FAoz WeEr 8=
ABTS #0% 2A%H 37 435 F4 #&¢ d¥elth. DPPH #ddE 4£A%H
ABTS #H38 2752 32 A3z guzdE AXses FE71Fe= Fo420 &
#4E& Holy ReE del4d gled DPPIVF 54 datslA|o] Agde s whgds v
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W ABTSE 54 FAsAg &= G54 mEA HgE ¥7] WES ABTSY
AA%e] EA -%-Fﬁ%t}.

DPPH #0Z 2A%¢ 233 A Fig. 429 2t A9 F2E52& vusigdg o
A7 FE5E¢] M gUF 2A% #Uuvh A7)AY FEFEE FAHE FAH F
Z2EE0] fo¥eg e YL Hyoy, 7&%119513+ A FEAHY F2ENE &
& FEE0] f93oz AF w2 BUH £2A%E Bt ABTS #0% 2A%9 A
o} o] dvf FEIFEAMNE FIHoE EA o 7}75} w3 H(p<0.05).

Avtro g vuwslg-e W A7) 5%TA(82.286+2.363%), A7 30%F74(80.815+1.418%),

7] B0%T7(79.612+2.931%), 7471 T0%FA (718877 +4.159%)°] M= + 3t

ol HolA ¢edA 71 L& AL EYh ©E

49 2

o= 79 E+(74733+1.701%), &4

5%F4(73.864 +2.174%), A7) 5(73.729+1.985%), & 30%FA(76.738+3.970%)0] A&

# 7te] %979l Aol glol wL

100 4

=

efg ch

l

DPPH free radical
seavenging activity (%)
= = = 2
{
a
|~
\ &
|
i
a
|
| |
1
1,
1
| —
-
| &
5
{
I i
1
1
| B
B
|
I- "
I_—‘ a

L o T0 B0 S0 4 mo B0 S0 B0 4k @0 S0 m0 o

e
3]
ES
|
X
H
Es
"
S
=
o
S
|

3k i B0 E0 E0 4 RO B0 RO E0 <} &0 RO =0 z0
E"llﬁr<-<§-<—3'“‘<(:v<-<—<—5m<f<?‘.'-<BTU<<*¢’(8’”9\
F it EE gt gt EzEeEEEE B
oo B OB Do B0 R G P BN g = BB RS e B
D2 FF TR T TR AT G555 g T
TEEE LR R R B g dY x

DA A T moa oA R T

KO =0 20 o

&

Concentration 100 ug/mL

Fig. 4-2. Effect of Hippophae rhamnoides L. on

242 RYHp<0.05).

cd
fg ef
fz
k
i i ;
B E-—_+_—.
=

£

= I

0w

&0 E0 4} RO Z0 ®mO EO 2
Kk KE a1 KE KF BF KF 2 2 =
fEfofEEgeil
Zo2 Diafl g B0 R R g
d B Eog o TS
[T T T I e T | = G- G
ot b g BT o oq g
go WO W g fe g
U Kl ¥

DPPH free radical scavenging

activity. Values are mean = SD. Different letters show a significantly difference at p<0.05

as determined by Duncan’s multiple range test.

(3) HIg 5 S2E9 AXx 54

A fol A Be A% R

RS A% FAHY 98E FIHE

ZQ7|Fo R He

2 A4 2EfA7 8 A AE SOD, CAT, GSH, GPx 49 323 a4rt

FaEvn dA vk wEkbd o A-tolA AktA AEHXe KT EstE #F
ARS8 E
7184 AFLEA s fstd hAAe] BEE FedA e Aol dFH

]

Hstd A 3 TFLAEQ HepG2 AIZE

A
X

517]



of it} meta £ dgd A HEEUUTF FE2EY AT v= HHE AWHEIA A
X 54 Ade A%t

HERLE 4 2 €949 A48 Sl F22E AY S4& F48 474 ¢9& F2E
A 300 ug/mLelidld folHezE PEEL AolE B AT I FF HLd
0% 54 FEEol 200 ug/ml oA FeolHer HE&o FAFA(Fig.
4-3)(p<0.05). °|§ AHE MFoE FF JYHE AXZH4FANE ZE FSEY A
T 5= 100 ng/mLE AEsts] TaE 24 A ASE FFEA0

‘
EEF
FEX
8[} = *xE
60 -
40 -
20 -
0 T T T T T
0 100 200 300 400 500

FEEH2Y) 70% FH (ng/ml)

Cell viability (%)

Fig. 4-3. Viability of HepG2 cell following 24 h of treatment with different
concentrations of Hippophae rhamnoides L..

The results were presented mean * SD at least three independent experiments, each
performed in triplicate (n=3). Asterisks indicate statistically significant differences from
Hippophae rhamnoides L. 0 ug/ml group (*p<0.05; *++p<0.001).

4) B35 B F3

Fgatgd A8 A2EfAr2RE AAE BHIFE AL ouTr). A%y AEHAE §
A7 = A I E A (oxidants) 2 £ FEAEE o435ty AHAE == #4F, R
A AYg e ol HolHA2E dHde WIS T3 T2 FAAFH dAHANAN &
dFez dA"c AFEEIE v SUAASY Fa oo E A v FIJE F
<+ DNA ¥ AEE &4A1712 O 23 k3t TAARS fddle §F #28 4% F
A AYd e A LEAS AAS T F4E Al A= (antioxidant system)e] EA =
2 3A EAFA AT =3 dEH - 844 2Ed& AW, A QA BEEY Fo
2 N9 AHEEY AALZE e F¥o) ARE A4S A3H 2E#H 2 (oxidative
stress)#He EA)71 @A &A B,
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| Mitochondrial electran i
H Transport chain * Mn-50D CAT |
10, Oy H,0, H;0 + O, |
i Hypoxia GPX !

-
X e 02 Fe-" Fet
i NADP + H Cu? Cut
axidases
NADPH

Peroxisome

ol -
T
35
-'r-c-

+OH

Antioxidant enzyme system

8 FE A&dor RS SYNLAE AASAY &4"E AXE A48 F+ =
FArst AlA2¥S ZFa vk AW A A2 F4A AL v FEAA AlAge
2 uyd #5424 AN2"E&E SOD, GPx, CAT, glutathione reductase(GR),
glutathione-S-transferase(GST)$F 2 Ao] gl H|EAZ A|Agoz Xo|E BEsle] F
w5 HER A G E &3 22 F4rs vEmla §49 FAAES] o3 7HR F4ks
714 ol old &g} o|&E2 $7 EoA AHdE @HILE FHAAH] Y EL=R
AFAZI AT §4848 Aoste §HANLE AAS = 98 S T

A el AU A HAF Fol| @I AHFHA &L AREFL 540 AT
superoxide radicalS HAA|FIA He=d ol Ao EAfst= FAd E4AES ol T
superoxide radical{Q:’ )& hydrogen peroxide(F4r3E 54, H:0)E WA 7z, A4
H0:8 THA] BE(H0)2 #3182 EH hydroxyl radical 342 =hel #8idt E404E
Asle AXE RIdE 93L Fidg

@O HEgAF FE30] SOD &4d rA= 9%

SODE [20;" +2H" — Ha0p+00l9] W8-S ZFufidle] EFAo=Z 0" 9 HXE AA
Fozx SHNAFY FAHL o AXE &4d Ygse A W4 Wo] 988 e
2otk Ha0p0l 93819 4813 A2EFAE #2412 HepG2 cellol A HEHIVGR 55
B9 A%S AW B U (Fip. 4-4.).

H0-2  AstAl @& F(GLIBA2766%)3  Blastd H0.5 AHF T
(30.286+2.857%)2 f-2F o2 SODe Aol udeolzth ZAAA e fud FEHE
SOD #AHL dFE  55952+0240%, S5%FAL 38336/ +2929%, 30%FAHL
32.976+4.112%, S50%TAL 34.319+2212%, T0%TAHL 36564+6.253% 22 A dA



SOD activity (Inhibition rate, %)
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o)HoE M 5L BHE HYAT 0%FA, b0%FA, 0% FAAAE HO:E A=
H 2 98¢ Aol Holx ggith H7AYL 50%54A F2E8L Az 9
o2 HeOeA ol 93] #4" SOD €48 77 d. Ad AE3XFL 5%F3 F
8-S AT T F4e2 SOD 4L F7HFLH, A AEF JFedodAL
5%TAH FE2EL AYY ZdA F9FHo= SODEAH S F7/HAA Y.

Wy F5te) RE 4] FEHEAAN foHoz FZZMEYU J08 2ASY AR
Zol drjdAe SODEA L] T2 Wag Ro|x U (p<0.05).
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Fig. 4-4. Effect of Hippophae rhamnoides L. on superoxide dismutase (SOD)

activity in Hz0O:—induced HepG2 cell.
Values are mean +
determined by Duncan’s multiple range test.
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o] GPx &4 A= 4%

SD. Different letters show a significantly difference at p<0.05 as

SOD4 23t FAE HOew GPxel 93t [HyO+2GSH — GSSG+ 2H:019] HH&

o] Zujx o] AXEolre Ha0p9 4%
HoOz0l 2)3te] t3hd AEHA

WA 5t e 5 ZET)
ko] dojy} FA4H(34.326+2.022 mU/mg protein)

of vlgte] GPx9] o] FoHes A HU(21.137£1.568 mU/mg protein). #&] =

E A9 89 FFEEL
GPx

protein, 30%F74 o]

Foldow T4iE GPxY 84S
848 E57134427£3604 mU/mg protein, 5%TA 0]
35.162+4.477 mU/mg protein, 50%T4 o] 34.520+2.6613 mU/mg

/MRS FEAY9
35.809£2599 mU/mg

protein, 70%57 ©] 5.776+0498 mU/mg protein £ 2 &Ao] F7}5 A} A7 H9 &

e #2894 4 GPx ¥HL EF
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35.621£0935 mU/mg protein, 30%FA 3401640228 mU/mg protein, 50%F A
36.717+0.171 mU/mg protein, 70%54 34.750£1.988 mU/mg protein ©.= e} g4
FEEY B4 /M 2 AFE R A AEAYY 8 FEEAAE ST
o) 7Y & AF¢E 2. g8 I FE2E9A FoH= FUE 2Ht 9
U Adtgdo g feldel AeolE BolX fthFig. 4-5.)(p<0.05).
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Fig. 4-5. Effect of Hippophae rhamnoides L. on glutathione peroxidase (GPx)
activity in H:0.-induced HepG2 cell. Values are mean + SD. Different letters show a
significantly difference at p<0.05 as determined by Duncan’s multiple range test.

@ HlgAYT FE2E] CAT 844 "A+= 93
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H0:5 A 83 TollAde 0.795:0.088 mU/mg protein® @ 2o @ A=Y A 4d
M2 #AZEde W ArAHe FEESC] AMAFLE L 8A4L HANIF ¢
1.667£0.232 mU/mg protein, F745% : 1.70720.141mU/mg protein, F7A30%
171810053 mU/mg protein, A 50% : 1.39410.017 mU/mg protein F=470% :@ 1.232
+0.070 mU/mg protein). ZHAY FEEL 5% THS A} FEEENA Foxe
2 84S F/AAATHE T ¢ 1.61820.017 mU/mg protein, F745% : 0.931+0.283mU/mg
protein, +7430% : 1.382z0.070 mU/mg protein, T7450% : 1.668£0.017 mU/mg protein
F7370% : 1.044 £0.088 mU/mg protein). A'g FEH F7¢ & FE2EAME $vid
2 u|Aslge o 45 FE5E) JH =& 4L BP9t CATS &4 Wsle] dax



freldL WaE Helx &k (Fig. 4-6.)(p<0.05).
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Fig. 4-6. Effect of Hippophae rhamnoides L.. on catalase activity in HzOs—induced
HepG2 cell.

Values are mean = SD. Different letters show a significantly difference at p<0.05 as
determined by Duncan’s multiple range test.

o 2o

o HBEIT Avish 99 AW 2L Suid 2EE] PN VYL 34 2 wasad
ABTs #0% 274%% DPPH @02 2A%¢ 24%3 484 2d28 487
HepG2 celldl M &3tah B B40) wlxe 9% #asieloh.

o A Aule AL MmF AAIAE Dol w@ee] AelH BE FAF o] W
A Holee BAST, AR T2 T4 AR GolAE I 2EES| JRE F9
How 48 FANACY A FEBANE Fo29 B BEer] AT

O A A vEdFe v B A AHe FuAs} Ao AAFHoE wgon,
53 471/ 490l gud AT A8 4 FAo M =2 AFE 2{Y. WA A
W A4EF A9 A 4F 132 12 3E 24 A4S SR Y A7), FEAYY 8
G R-Re 3 g

_90_



O &vid 48 8w AFgMe Z Agvitt ZolE Btk ABTS #tZ &A%
X FA FEEENA Aol £toy DPPH duzd AASdAE & AolE Rolx &
%, DPPH?} A %ﬂi}zﬂoﬂ AgH oz grgetng o2 AFAE BEirta AR
= 4F FEEY 40 Hold AFS o7 AY

o _41
n:
E
O?i_l'.
_'>_«,
1‘&
o
}.
m
o
o,
'k
0
kS
>,
=

O wehA 2AYEAME FAg Byl Hold HHMUT 4 228 AU Frte
of §AH/ANA AzARel Bgel HE JSNEY 248 RF AHE FHSH
e,

3. VgAY FEE HdAd mE SAFH/APAE 2L F2H AFA(7) Y
AA Y, 32d )
AAH SN A9 A%

. . Active
Periods Screening
treatment
Visit 1 2 3
Week -2 oL 0 4
Window period +/-7
"X Hehd Bt ¢
MBl SolA] ¢
OlL&tE ZA} q
MY /eS8 TA ¢
AR A HF A ¢ ¢ ¢
gy (=g, U 55 ¢ ¢ ¢
~ER A WG HER| =y ¢ ¢
METH TAR/ Aol EAN ¢ ¢ ¢
Ao| g% BlE R AL ¢
25 ) ¢
AME4E S H=AE MY ¢ ¢
SRR 7 AT BiE ¢ ¢
o|4el S =0l ¢
=5E =0l ¢
ozsoly U Haay Hul ol ¢ ¢ ¢

VANZIEY (Y 2%, FE 19)E BF JIHAF 24
PARTY A, Wl AR A mik AAEH o) ge H

_9‘]_



7t. 4498y

Table 4-1. A% &4 A4

=5z} =
Placebo group HD thigh dose) group LD (low dose) group
baseline (h=8) ‘(’;‘fg)ﬂ' baseling (n=10) | week 4 (n=7) | baseline (h=10) Er;ieaﬁﬂ'

HE &4 X

Placebo group (n=8) HD group (n=7)

LD group (h=8)
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2EY 20| XL HA (Global Assessment of Recent Stress(GARS) Scales
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<Ell-= 2HE T (State scale of the State-Trait Amxienty Inventory, S-STAD

g ZEEE 49 F2 TUHEY DS UE TOLEYE AYYLL I B85 2 5 J20
TUHOE L= HE 7HE UEWE H=0 EAGHY FUM2.
= = HE CREHa]
g 127 i ’
b ] S s =" Jzct
2ot
1. U 020 AHESHC 1 2 3 4
2. Ut 020 EE6HH 1 z 3 4
3. Us UEEY L0 1 2 3 A
4. =g MEoCt 1 2 3 4
5. Lt= OHE0| HECH 1 2 3 4
6. U= EEdAM HHE HE 2230 1 2 3 4
7. Us 22 520 UST & HH6i AL i 2 3 4
8. U= O30 F9IC 1 2 3 4
9. L= =20k5i0H 1 2 3 4
10. L= ® stA =nn 1 2 3 4
11, L T fin 1 2 3 4
12, U= 2D 1 2 3 4
13, U= Op20| ZOREORSHCH 1 2 3 4
14 U4Es =2 [TEY UG 1 2 3 4
15. W OS2 {130 £ FIott 1 2 3 4
16. e HE2F0 1 Z - A
17. U= H3stad QU0 1 2 3 4
18. U= SEHY HEES 2230 1 = 3 4
19. 4= Z3L0 1 2 3 a
20. U= 7129 EO 1 2 3 4

_94_




S4-= WH E(Trait scale of the State-Trait Anxienty Inventory, T-STAI)
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LB~ HES HE(Stress Response Inventory, SRl)l
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AEYA X2 L2 (Perceived Stress Questionnaire, PSQ)
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HH 7IBE FEE SH4 T
EEE = g 0/ X e =g 07 X
SET = A / 71 DA oy
: e T e
LTS g24Fol¢
FEE ofs]
== wREE
a5 =
=T EE
ECTL REEY: 71 287 0%
== =7 & W2
IE He
HTHE 7 oY
Zagy £=HE
o= e T
HeEs =21+ F13
of= CjArE Tof Aol
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== | 2%
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H24E5 7|Et A= s
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um7l [ 0 BEE
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243 NeEE 9 F|aay
2F HUEE ;43
(3 SAEH By

FAAAR AMFRA R I F AFHNAAERH THE AR (LA, B4
= AX (Beck Anxiety Inventory, BAIL), ~E#~ 48 AR (Stress Response Inventory,
SRI), AMA ~Ed A =ANE WAsE L, BAEST S “Per-Protocol (PP)” i o s
2X a4t SALAL SPSS version 230& o484 BAHGE pvaluert <0.05%)
AE #E Aoz PFAEc) AT7AAAy AFFARY A5 ¥ LAEdLE AR @
5l 7l BAFE TG 449 ARe AF, FTeAs: ok, d5Y AR A
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of!

S =g T I Hae AdE5¥ d9e Kruskal-Wallis 2%, H5F3 R8s
_]

Chi-square AAL olg3tel EAgAT AT AFY WAt Wilcoxond 25&984¢
o) &3t BT,

SREE!

1) AF5ATgA R

WA 1990 s =AM 1782 duk AR Table 4-1¢] AA&HTh =
HDi, LD & ZZte]l 34 S+ 5% (83.3%), 49 (57.1%), 3% (B0.0%)°1x, I
tzate]l Wy 3334, HDw, LD o] Z42h 3394, 3L0M=Z2 uYewgoh <17%
AR AR FHFYE AFE T F4939 o7} gtk

Table 4-1. General characteristics of all the subjects

Characteristics Placebo (h=6) HD {n=7) LD  {(n=6) p-valuea)
Gender (male/female) 5/1 473 3/3 0.448
Age (year, [rangel) 333 + 63 339 + 63 310 £ 4.2 0.651

[26.7-39.9] [28.0-39.7] [26.6-35.5]

HD, high dose; LD, low dose. Mean = SD.
¥ Kruskal Wallis test or Chi-square test comparing the placebo, HD and LD groups.

(2) ANFY 2EY 2
@ ¢33 = (Beck Anxiety Inventory, BAI)

B¢t 4%% 3%7]' W B A3 Table 4-23 Fig. 4-73% o E¢1X T+ Baseline
I AF HFH F fFrelFel Aol& HelA &skm, 4 F WIEdAM = dRT, HD
=, LDTE 749 -rr434°1 z}o] & Ho)A| ¢l (mean percent change —47.09 vs. -48.3%
vs. -25.1%). 2# Y} Baseline® 4 F & v|ad E A} HD TolAd E3 =7 {oF

o2 Z4A% AoE e THp<0.027).
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Table 4-2. Beck Anxiely Inventory at the baseline and afier 4 weeks of the
consumption

T Placebo (a=6) | HD €a=7) LD (n=6) | F%glue
Week 0 9.8+6.6 14.3+13.3 12.3+8.7 0.893
Week 4 6.347.5 8.149.2 9.5+7.5 0.586
P-value 0.173 0.027+ 0.163

HD, high dose; LD, low dose. Mean + SD.
2 Wilcoxon signed rank test comparing values of baseline and week 4 at *p<0.05.
» Kruskal-Wallis test comparing values of placebo, HD and LD groups.

S0l (BAI) H13HS
0.1

-0.0

.1 Ho.2510b

-0.2

—P.Ar01g4 —P.48353¢5
-0.3

-0.4

Placebo HD LD

Fig. 4-7. Percent change of the Beck Anxiety Inventory
HD, high dose; LD, low dose.
No significantly different by Kruskal-Wallis test.
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% (Stress Response Inventory, SRI)

»~EH A~ wed BAHF FHrpas
£ A FE Baseline® 4577 47 ¥
M E dx=E, HDF, LDE 3H9 %943411
change -20.6% vs. -9.9% vs. -1.3%). 21} Baseline™} 4 & & o

Tol 2Ed2L g Tt fFoFoR

Table 4-3. Siress Response Inventory at the baseline and after 4 weeks of the

Z} A5 A

72— i

4 #9159 ol
Aol molA

EM A3+ Table 439 Fig. 4 8% £t AEH A~
RHolA &gty 4 F F
sttl (mean percent
w3 & A7, g=
Ao Z et (p<0.046).

consumption
Variables Placebo (n=8) HD (n=7) LD (n=6) P-value ¥
Week O 61.5£10.6 738.9128.0 63.0£18.3 0.704
Week 4 49.0x£14.8 63.3£13.5 62.3£19.2 0.173
P-value ¥ 0.046% 0.075 0.581

E, high dose; L_D, low dose. Mean * oD.
2 Wilcoxon signed rank test comparing values of baseline and week 4 at *p<0.05.
' Kruskal Wallis test comparing values of placebo, HD and LD groups.

>
Im
fr=
b
[
010

= T (SRI) #3538
0.05

—0.00

— (O

—-0.05 —{.089416

-0.10

.2059%2

—Q0'th

—0.20

=025
Placebo HD LD

Fig. 4-8. Percent change of the Stress Response Inveniory
HD, high dose; LD, low dose.
No significantly different by Kruskal-Wallis test.
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(3) A AF
AAA 2E

ks

change -48.8% vs.

AEHA

-38.8%6 vs.

HDTA AAH ~EHA AE) fFodez 7408 A
Table 4-4. Physical stress at the baseline and after 4 weeks of the consumption

d2¢ #dd Yoy E423= Table 4-4¢) Fig. 4-93 2, 2E#f A
W8 A #E e Baselined 453 HFH F I FHC AolE HolX Fgu, 4 FIb
st& A= i, HDE, LD 9] f9F<2 ze|E Reo|x @Arhimean percent
-21.0%). 23} Baselined 4 & & wlusg] £ A3
o2 Yehgth (p<0.017).

b)

Variables Placebo (n=6) HD (n=7) LD (n=6) P-value
Week O 11.,7£6.1 13.7£7.8 12.3+£5.6 0.798
Week 4 6.5t7.6 10.0£8.7 10.6+7.2 0.490
P-value * 0.116 0.017+ 0.208

HD, high dose; LD, low dose. Mean + SD.
¥ Wilcoxon signed rank test comparing values of baseline and week 4 at *p<0.05.
» Kruskal-Wallis test comparing values of placebo, HD and LD groups.

AHAE AED A ZAHIE

0.1

-0.0

-0.1 —p.210043

-0.2 =P.3876%8
—9.4884%36

0.3

-0.4

-0.5
Placebo HD LD

Fig. 4-9. Percent change of the physical stress
HD, high dose; LD, low dose.
No significantly different by Kruskal-Wallis test.
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ATFE 1, 249E Q70NN B B4 B ohg AAAe] 45 HHEGE
& =3

X
220 Q0] hE $AN/ANY 25429 Wsks Fopnux Fho| A
o

C ZE#H2 #¥ 44 AgdA iz} HDT, LDT Z42He] 24 & 54 (83.3%), 4
H (57.1%), 31 (50.0%6)°| 1, dHL2 T:HEF.-ILIO] ﬂé% 3334, HD¥, LD w-°] Z+Z} 3394

31.04 2 VELGETE
g HHF oM 4H A H] &
HE(SRDAA = AsE #73 1

AAH 2Edse AT B4 EBADA A
#1499 o)k vehiA B

4 708 A F 49H0E gasgE, 2L
¥5 7 29 Aol gglom, 4F A F wmoA
2 gasta.

nFE
[o]
g

OAMH ~EHE ABANE 1F 29 FIHA Folst UsA Yo, LFE
AN A Aol w3 4%k HA T feAHon gastan
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A S A MEAYT FEE

1o

*AY AT
CEMEEEEREERE LD

1. 9 g RIS (Z2vigTyF) 2 FEE9 A4 HHCAAE)
7ZH. A48 4y 2 A=
1 Ag5E

FUHEEAYE ASForRY FFEE 20g el 6F% 3 BALB/c w25 dF
A Bk AAF ALSAAA HGA T AL F A4 AHE faste A7g A
Aol ALY AASEAE 2% 2313°C, FX 5045%00 4 Light cycle ©] 12A]7to i
AL, 3717 5 AFsiga $AH FEA e AFTE SAsa HEAFT
ZA7HE ANAE st FAAEE o] &8t 7 o 8utE 9] whe-AE ALEs3th HE
e W SAd o 4% vz #AAE §5tY Ovabuming ¢ 44 &
A9 &4 APt + FEe= deF 2o ; A+ (Normal control), ¢ A {1
(Allergy control), PIEFRIHH 500 mg/kg 4olF4 & 484 F2 & 2dS TE7
st Ovalbumind 154 25 ug/200 uLe =2 F 23], 254 50 1g/200 uLg &=
T 28], 3575 100 ug/200 uLe] FxZ F 23], vX g 4540 200 ng/2000LFXEE F 2

FAE GEAE FEAAY AATH SR T E A s AMEst g, A
Het Aol AFES wF 2848 SA3L 4F F YA Z.

2 T/B Axe] T4 54 54

T-dependent Antibody forming cell response®t B-dependent Antibody forming cell
response® Z4A3l7] §3t splenocyted] 3 2 HY¢S f3) 2959 vfe2AE HFEF
2 ZAANZ gL 70% a2 BERE £5F F UFAE FAFHezE HEs(n. dad
homogenizer® H¥|ZS 793t A7 Y2 50 ml Comig tube®] 40-mesh Z7]¢ %L &
HEL, 10/ Fetal Bovine Serum(FBS), 1% Penicilline] ¥ &% RPMI 1640 vjgde=
A4 & fdst @ udE FHAA YA RPMI 164022 23] washing 3. AETE
AASH7] $131 RBC lysis buffers} PBSE F 3oz E33 89464 HAE3E #3% o}
$ PBS &dog T £ W E9F WHoF washingdte trypan blue dye exclusion
testZ M X9 ME AEES 9 3 T 96well plated] ZF well F 1x10° cells/200 uL 2
seeding 3t T cell, B cell 27} LPS 5 ug/mL, ConA 5 ug/mLE 747t X & 3sha] 484
It F¢k 37C, 5% CO20| A4 incubationA|Z]l ¥ EZ-cytox cell viability assay kit(th ¥ A

H2)E AR Ste S45S S-S
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3) BIFFAE Ao 271 A4 58 54

H) A & (Splenocyte) 2] &8 R WiEE Sl 2FFQ w2 E AFEEE FHAAAR
ge 70% deen BERE 4253 3 uAS YF4os AEs9d. 97 ¥ homogenizer
2 H3AS w493 AF t}e 50 mL Cornig tubedl] 40-mesh =27]9 %< 28 ¥x, 10%
Fetal Bovine Serum(FBS), 196 Penicillin®] ¥ &3 RPMI 1640 sk o FHA & A3}
d \#FAL F3AA thA] RPMI 164022 23] washing 9t AETE AAs 7] A8
RBC lysis buffer¥ PBSE & o2 EFSH &4 HE5E #3¢ b3 PBRS &40
2 A F W 593% By o2 washingsle] trypan blue dye exclusion test® A X9 A
& AxE g9 F F 9%6well plates] 2 well F 1x10° cells/200 uL 4 seeding 3%t
Seeding ¥ 96well plated] o3 X ¢} Zo] ConA 5 ng/mL E+= LPS 5 ng/mLe] F%
welld] 22 F 3o & A7MEer wjddtd AP cytokine?] %S Duoset sandwich
ELISA Mouse kit(R&D system, #¢13%F Cytokine® <$HF+ IL-2, IL-4, IL-6, IL-10,
TNF-a, IFN-r)& AR&3te] F3s 3t

Cytokine Mitogen Incubation time
1I.-2 ConA 24h
I.-4 ConA 24h
L6 LPS 24h
IL.-10 ConA 24h
TNF-a LPS 24h
IFN-r ConA F2hy

ELISA® 96 well plated] Z+ cytokine 33| SA43F € 13 FAE PBSe] 34 F 100uL
A w38 3% F HEEAY. 1 OEY, washing buffer (PBST, 0.06% Tween 20 in
PBS)Z 12 FAE A H, A7 A F& plaed] o8 FHE A9F7] A3
assay buffer [(1%BSA in PBS(IL-4, IL-6, IL-10, TNF-a) E=+ 01% BSA in TBST
(IL-2, IFN-n]& 2o 2417t B9 A8 H washing buffer®2 AoWdtl. Standard
curveE 2% £N43} QoA scedingdt splenocyte AEL] HlYHL 100 ul® ZF wellol
Ho] 2417t Hot ukg A FH ) ¥h-go] €4 5 washing buffer® A3l assay bufferd] 2
A4 FAE FANA 2R H ZF welld 100 uLA EF&tx 22 B¢ HAstgn o
B o] U washing buffers o] &3] plates MW LML =95 substrate A]2F
< 100 uL ¥¢] W% AF H 570 nmoA FFE=E =AY, Standard curveE ©]-& 3]
AENX PAE cytokined %S A4+l
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(4) Natural killer cell @43 371 : Yac-1 ATF g Jaddd 43 715

NEKAE (4AEE A3 sdst= dgAx)e &7 2 mds A8 4853 w8
AEagaR FHAANZ GL 0% dEEE BREE 459 F uFAg Fadoz 4&34
o} B 3F homogenizerZ H|AE w83t AlZl ©2 50 mL Cornig tubel 40-mesh 7]
o] 4E & EX, 10% Fetal Bovine Serum(FBS), 1% Penicilline] ¥ 83 RPMI 1640 =i
FAoez AN F T4 @ HFE FHAA A RPMI 164022 23] washing 3t H ot
HAETE AAS7] $8 RBC lysis buffer® PBSE w@oiz E@e SdoM HAFESE
%#g S PBS 9oz tjA F ¥l 59 WHe=E washingste] trypan blue dye
exclusion test2 AZ e A& ALE 9l I £ djgstdot. 22 gAL 10% Fetal
Bovine Serum(FBS), 1% Penicilline] 3% RPMI 1640 gL o] &8l 37T 5% CO
» 9 overnight incubations} .

NKA¥®2] M¥E=AdesHS B WHox NKAEY dAEe A%< YAC1 Al¥=(NK
sensitive cell line)& &Z3sta 38 YAC-1 A|E2HE #3349 LDHE &3sE 1Y
(Cytotox 96 Non-radioactive Cytotoxicity assay)< ©]€39t}. 96 well plateo] 1x10°/100
L7l 5 X2 YAC-1AI¥FE ZA3 1 NKAIXES Zo] g3l 1L, Effector—to target#] ¥
H 7} 1:58}F 1ilo] HEE MYESFE 2 dte 37T 5% CO, 9 slg7|oNA 447 5 g
o] HEZ Hludstgct A4=dL AHEr] 458 A Target cell maximum LDH Realease
controle] g1+ welld] 10 uL9] Lysis solution(10X)E #H7Fsta, AlXu<d 447 & 4527
A& ste] LDI7F f&Eld A& 50 uLete AFH S 96 well plated] oA &HTh
Reconstitute® substrate mix 50 1LE Z+ welldl #7158 & 3083 28 93] 2204 )
FA1Zl F 490nmoA FFEE A3 Spontancous LDHEA-S $13 welldl = H|
aArtg F7Ms T YAC-1AZEZHE f89 LDHY Y& ¢7] 9% maximum LDH
wellel = Lysis solutions #7138l A|X7F $HA3] &= gz, 54 E
(% of cytotoxicity)2 Zt2be] B¢l oz iy F2jg LDHE Y33 22 34& °l%‘°?9&
t}.

E ffectorSpontaneous — TargetSpotaneous
TargetMaximum — TargetSpotaneous

Y%cytotoxicity = X 100

Experimental : 1.5 cell ratio(avg)-culture medium background(avg)

Effector spontaneous : effector spontaneous(avg)-culuture medium backgroun(avg)
Target spontaneous : target spontanecus(avg)—culture medium background(avg)
Target maximum : target maximum(avg)-volume correction control(avg)
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(5) IgE, IgA-mediated allergy ¥-$ =4

FES HANA 2& FAL 16000 rpmel A 025 94 s 8L AolA T
4Gl AHgSHAT,

D IgE
ELISA%— 96 well plate] IgE &4 EA43 @ 1 FAS PBSol 384 F 100 uLy
F8 3% o Agsgdrl. 21 v&d, washing buffer(PBST, 0.05% Tween 20 in
PBS)E. 174 FAE dold F, AT €4 ¥L plated) thE FHE WYF) 9§
assay buffer (10% FBS in PBS)E ¥} 1Azt $<¢t A&7 ¥ washing buffer® ¢
W32, Standard curve® AT 843} oA AHTE A 100 uLH ZF welld] o] 24
7F Eot wke A, weo] EY ¥ washing buffer® Mol assay bufferd] 22 3HA)
g FAAA E9F FH 7 welld] 100 uL¥ &3t 1A1ZE F¢ A s, o] Ao
L1 washing bufferE o] &8 plateE 1011—1] Al e T olF =gubstrater] 9FE 100
. ¥ ¥g Azl FH 570 nmold FHEE 3t} Standard curveZE o] €3] &
F el 44" EY 4L AlstH o

@ IgA

IgA§ 96 well plated] Standard curveE 9@ £947 fojA AHAF AL 100 1L
A 7} welld] 2ol 1 A)7F F¢F vk AT} vkgo] €4 5 washing buffer® ejal
Running buffere) ENZYME-ANTIBODY CONJUGATEE 3AAA &U)3 5 Z well
of 100 vl #538ha 307 ¢ A3 a, o] #AHo] €uH washing bufferg °©]&
3 plateE AojUx WAL E9F = substrate A 9SS 100 pL@o] A&d] o] T Al
oA 1087 ¥H-&AIZl & FBE 570 nmollA &743t Standard curveZE o] €3 %
el AA4E IgAe ¥ A A

(6) TA A+

E A3dA3E SPSS (Statistical Package for the Social Science) version 20.0 T2 1.8
= °o]§3te] FEgv. EE A 59 ZHAE Pd(mean) + EFHA} (standard
deviation SD)E FAsE 1 4477 B2 2ol one-way ANOVAE #oAS &<l
3t ¥ Duncan’s multiple range test& ©] -3t AME AF 390 p<O.055TEAA e
e ARE HFA
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4. A%

1) Ho] & R F7|5A A3

2o|g &2 EE & F94<2 Aelrt it 2F e FAMEE #FF AN =
21743 %3@4 FAE F93821 Ael7t oy 77 vl FAC &A Tl A
TrodoR EUSS FUAT A g Al A8A 2Ef AV 3338 Fbeta of
2A YAE A8ty 2Ef2s AN EA3: v ER Co vER EE 2@ &4ks)
H et bty EAEY 93 dF AAFIAT S gA fFkd 3t AsH
2EH 20 AL TAE W FF4s HgRld g3y EFY 1S ¥ shA Hx
HEuES foete] ke AV HAEA FUMEA ©@ Aoz Algdd Hge Wy
NeE g33te AY T2 JHoezy HAAE} dPHY 9T memory AE EF
ZA8H7] W&o ade] AAENE W oo dia] W§3te] BHA ] mitogenesisE F
mata] A4S A spleen®) =77} F718E megasplenocyteE S3EH A HH o)A o] A
AWAHS ddoR A AFAHoR HEWILF-e AoRos Holgg&d | FA
Hate] &2 vAA RS FAAHTable 5-1).

Table 5-1. FER and organ weights in mice with dietary supplement of Hippophae

rhamnoides L.
H B} L} 5
Normal control Allergy control |EFRlF
500meg/kg
Weight gain (g) 3.55 + 1.03 3.90 £ 0.62 3.07 £ 0.77
FER 3.41 + 0.9 "¢ 3.1 £ 0.63 3.22 £ 0.80
Organ weight (g/100 g b.w.)
Liver 4.14 £ 0.23 ° 452 £ 0.14 2 3.97 £ 0.23 °
Spleen 0.39 + 0.08 ° 0.53 + 0.06 2 0.32 + 0.04 °
Kidney 1.57 £ 0.05 ™° 1.54 £ 0.09 1.49 = 0.04
Lymph node 0.21 £ 0.11 ™ 0.20 + 0.09 0.19 £ 0.08

U FER (Food efficiency rate) = weight gain (g) /total food consumption (g) x 100

All data are expressed as mean * standard deviation (n=8). Differences were considered

statistically significant at p<0.05 by Duncan’s multiple range test.
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(2) T/B Ax8 T4 vid= 9%
D TARXY T4F

R Re fHF F¥o Mol AT Al, A AN antigen presenting cell®] ¢
E 9148t MIC (Major Histocompatibility complex) moleculed] Z#AA, #-& peptide
THE T A2 ASEA At HYgurEdA FaF 9L FFaE TAE:S UFd
g date] Bo|ag T AE FL2AER 71X 9lo), antigen presenting cello] 23
AgHE 84 §¥ peptides] Bo|3¢] THEY 43 Hu, o/ A== A9 &9
Ba ¥ cytokinem s Eu|St EASEH T cell cloned] F2e] deojuiA Hol TAHES] T4
%4 #A$- Fig. 714 Be ot go] A4 bste €84 feEdaM TALY 54
o] A8 FrEEA T ol dejA] F9L XY HHgrge] Yo} HHGEgo] o
S50 TAH dojule Ao A=Y oy &R RUT A ¢go] AGHO
E FEEHASE 2 5 sl PRy Ye|Rage AT G930 Fe|F B
A ol TAXY F4%5d 4FE A4 FHSE FU3( A (Fig. 5-1).

2 a
E
3 200 ~
2 b
£ 150 b
E
T 100
12
g i
g S0k
o
= 0 - .
Normal control Allergy control H|EHOI L}
S50 mg'kos

Fig. 5-1. T-cell proliferation by Con A-stimulated splenocyle of experimental
groups. All data are expressed as mean + standard deviation (n=8). Differences were
considered statistically significant at p<0.05 by Duncan’s multiple range test,
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@ BAIES] F4%F

Ede] 922 E8U(g) FEA I &5 FE4 T 4745 2 TAEE
A2 § A5 o FAMLAAXER P53 IgM, IgG, [gA, IgEe A M5z
o ¥}, £ BAXE FHAANAZEZS Ig T4HAF wlAR st A o] F9L 54,
Eetata, 4949 HE=E =AY §4 T3 o Ee] A=E FAH AAB TAXEE
FAFEE g 4l =@ Ad4g Adod = BAXY 2 o Fo A, gAY
B3 gAld) 29 o] Fo|Au AxEtie €F e 243 A 7 EedA A
=), o]8 & 3= THEY =84 Lo} B-celld 28] 4AFHSZ2 BARS £4% &5
2 913t Mg |HurE S wdd 4 U, 2 97 A €A FETelA BA
g FHFE fodez FAHNESS &0 £ grich 99 vgihly Ho|RAdFE
AL TR F24¢ FolE ReolA @ttt wElM T/BA XL F4Fd vebhlis] 43
t 9%E vAR @ol dYE4HL e o2 Vel (Fig. 5-2).

200

150 -

a
b b
100 -
N ' l
0 . T

'l / 2
Normal control Allergy control H|E}DIL}=

B cell proliferation (% of control)

500 mg'ke

Fig. 5 2. B-cell proliferation by Con A stimulated splenocyite of experimental
groups. All data are expressed as mean + standard deviation (n=8). Differences were
considered statizticelly significant at p<0.05 by Duncan’s multiple range test.

(3) B FMXE A EFIG A TA VA= AF

@ pro-inflammatory A}l =718 (IL-6, TNF-a)

Pro-inflammatory cytokines?l TNF-o0% IL-6%= NF-+B@ #43A#H dFHE& o7
A7} IL-6= o3 714 71%2 /A4 91E cytokine2 2 9% €27 €9 g2 oA
He Aoz #F &9A gl IL-69 Fad Y&FH F4 F st BEETF(B
lymphocyte) /52 wlA9 @A g AF e A, IL-69 4% 5] B #4275 4%
¢ ¥4 AX(plasma cel)2 ¥8E 3, 49 F=2EA(immunogloburin}€ Fu1dch =
IL-6+= IL-185} TNF-a% tl€4 34 W% d94dE4 #53:d Fad 9E¢€ I
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AeE g8A 494

€ 47 dFgdas €2A FETdA A4TH Hz2sie fodes FAHAEE §
Az, ol L&A HLL FAY HHdkgo] e} AFe] dAH dojute o
Z d4HH ol 4EA FET LA o] AR FLHAIYSE G F UG
U HERUy ol Rl AdTHd F4F4 AelE BolA shgtdd B H(Tig.
5-3).

1600 -

a
b
1200 h
800
400 ~
ﬂ_ T T 1

Normal control Allergy control H|E}QIL}2
500 mg/'kg

Fig. 5-3. IL-6 production by LPS—stimulated splenocyte of experimental groups. All
data are expressed as mean % standard deviation (n=8). Differences were considered
statistically significant at p<0.05 by Duncan’s multiple range test.

[L-6 production (pg/mL)

TNF-ot SHAZE A28 4887 ol 95234, 99AXE 483 44S
gl Ad fAEde] FUEUS o, WY AQH BE AEEL 9F5EE SAANAE
cytokine® EH8HA HedH, o €% wWAEde] WHos FH3 F LAY A AE9
DNA, A, 348 ddas 42 94 5 o 28] 99 7154 Hold & gt}
welA JFEA cytokines] TEHL A HE H4F: A Un, @Y 2 =82 E
2% @4 Yo TNFoe 945€ #247)S proinflammatory cytokined| ojEH<gl &
doln] det MXy P4 Bt ohiE WA Ee] FAxEd gelHE 1 Faw
42 s 45, E dF 29N E 8A LT TNF-a2] %°] RA4T
H3le] folFoz F/EPSE Eqlaigul. SAY Figkgo] Ao} P30 SAiE o]
Aot Aoz FHAHn] ol ¢eix] fdPd SR Hgo] FAHem fiEHgLL
¢ & 9ok HENRIE Aol RoF2 ST F4FQ AolE HolA] @3EE #ET
ghe] HIEUE Aol 2@ 4 AS TSR $AEE € 4 Ao Fig. 5-4).
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TN F-a production {pg/mL)

Fi |
b b
200 ~
100 ~
0 T T 1

Normal control Allergy control H|E}DIL}S
[
500 mg/'kg

Fig. 5-4. TNF-u produciion by LPS5-stimulated splenocyle of experimenial groups.
All data are expressed as mesn * standard deviation (n=8). Differences were considered
statistically significant at p<0.05 by Duncan’s multiple range test.

@ ThlAel =74 (IL-2, IFN-v)

CD4+ Th M2+ Thl type Al°| 710 & 4%+ Thl MES Th2 type cytokines&
A48 Th2 A27 3o Thl type Aol EAQR F2 daqxe] @4& F/AA &
2Z4-8 AS3, Th2 type Al E712R B AXe 48 ASAA FAYALE F71A]
At ol & Thl/Th2 type AR E7IAUS] FER A 2 <3t AY #Y& FA
Al Interlukin-2 (IL-2)& WY=E #A9sis FYP2A, T-cell growth factor
(TCGF)E 2 43R 8%, T AEE 4472 T AEle] 2438t Interferon-y& £
Al7lE ZE& ¥4, B AX & ASAFE @4l 4ok E# Natural killer(NK) cells,
Iymphokine-activated killer cells3t &2 WA XS @AM IL-24 FF Fig. 11
X BHe uisg Zo] BE FE 49 TolA f44c) flol fAE g2 YeEusld. o=
43 A fFist vEuE Ae] RaFo] IL-29] €T WS4 4EE £4 gdde
AL #¥AT + A (Fig. 5-5)
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[ =]
500 mg/kg

1L-2 produetion (pg/mL)

Fig. 5-5. IL-2 production by Con A-stimulated splenocyte of experimental
groups. All data are expressed as mean + standard deviation (n=8). Differences were
considered statistically significant at p<0.05 by Duncan’s multiple range test.

Interferon-y(IFN-y)E Thle] &3FF-AQ FA¢] Thl £3E FZdE= Ao EFR10]th
IFN-yE 52 NK A ¥} CD8+T HX, Bt CD4+T AXE AAd 95t HAHL} $4
AXd o AHdE Huzla glew o 71 dAA XA AHdga AZE.
E% Thl type ALl E7113} Th2 type Aol EZCIL AiA ez ngd ZAse 2% 9
gL TL-103 §7 @23ste QoA AAA QA wdzga 844 Ao v+ F2F Ao
El¢log 4o gl B fFNE RELAA 5439 Aol gy walA ¢
YA 23 dvelgyF HolFo BF Thirl| Bl W3S v]A]A] ks &9ls
A tHFig. 5-6).

6000 -

5000 4

ns
4000
3000 -
2000 -
1000 |
0 ; ;

Normal control Allergy control H|EtDIL}
500 mg/ks

Fig. 5-6. IFN-Yy production by Con A-stimulated splenocyte of experimental
groups. All data are expressed as mean = standard deviation (n=8). Differences were
considered statistically significant at p<0.05 by Duncan's multiple range test.

IFN-y production (pg/mL)




@ Th2Atel =714 (IL-4, IL-10)

IL4 CD4 THMXES acitivated mast cello] 2]3] HEH R0, BM® growth factore]
Z4-5 d3, T¥# BAX9 Immuneglobilin®] class switchd] #o3d= differentiation
factor® ZEE 4 glev|, CIM THES mast cell, macrophageT 2 845 7x #ich 2
A7 BadAe IL-49 4] €A FdFd A A-dd olmste] o 2617 7= R
& 4934 ol BMES activatione] ofd SAY dwetgo] dei} gFo] T4
Hol dojues 2eE JHHT o) YA Fatd A ghio] ALHLE FHEHY
+& & 4 %tk Od MR Ae|FoTe BT LIRS o7t gideE B
8t H{Fig. 5-7).

1000 - =
800 -
600 b

400 -

| L-4 production (pg/mlL)

200

Normal control Allergy control H|EFTI L}

500 mg'kg

Fig. 5-7. IL-4 production by Con A-stimulated splenocyte of experimental
groups. All data are expressed as mean + standard deviation (n=8). Differences were
considered statistically significant at p<0.05 by Duncan’'s multiple range test.

IL-102] 9{2 Thl type APRIEFNUE 4d ReEFoz HA#RY Thl typedd Th2
type Alo|E71gle] #EAd| FRHE Y E: S 2Ev L1002 Ax3A F71%
¥ ThZ type AO|EFSIELE F7HA17]2 A& 22 Thl type Alo|EF¢l& HAAH g4
AL e 90 HA % $,

IL-108] 24+ Fig 1494 B vle) Ze| AYTd w5 424 G4 IL-10
o] Aol FAB FriefARt ol dEA {FRE FAY {YIgge] doi} gFeo] T
A= dejvte Aos AT oy 4R fuae] ZElA G FY4FHoz Ky
AEE € T 6t BE HEEUT Yo|Ra Tl AYTH A {34 flo] RAE
#& vdehfo] IL-10484 FFZ WA A EZ L1853 (Fig. 5-8).
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1L-10 production {(pg/mL)

Normal control Allergy control H[EFOIL}D
500 mg'kg

Fig. 14. TL-5-8 production by Con A-stimulated splenocyte of experimental
groups. All data are expressed as mean + standard deviation (n=R), Differences were
considered statistically significant at p<0.05 by Duncan’s multiple range test.

{4) 9254 ¥ (Natural killer cell; NK) &) vX = g4

NK M Z& X274 3 97 E& AT JAT d9de] 7| A g a8 2§
€ AAdn ged T €79 B d=7o& g8 593 84 9T dge] HE47
o] g 71l Ho UR] @golx oWl A EL} ulolpAd] FPH AXLEL ALHo
2 F43e AE 549¢ Ve ZHAEE AHFgoz 20 oPA4 AR FHo
28¢ £2 £ 2P HAAAYAAN viruse] ZUP AX, FUIAE, Y HTE
elA)gte] FHolg 9L 9, IL-129 IL-15% 9] cytokiness] =23t f4o] AFEH9
IFN-y5 24 #HE S71A 70, NK A2E 84829 JAHNETE 1R o=M virusd 3
A8 Axd Fgsie] |y LS Lo} AXE FHWC =G Fgide] uhEL Wal
YA HElL L FHY B ol B HETL W ZEEA AL 2Hee By
A9 oA A)E(suppressor cells)e] 7] = ¥,

B d7End e 84 SR NK A2 84587 AN v ased f-¢80
2 welzl g2 Hstglen vl wEFygy AHeo|RodEe FANTH {439 Aolg B
o] 4] &} (Fig. 5-9).
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g & 3 2

NK cell activity (%)
®)
=2

a
a
1 b
10 +
[l' T 1

Normal control Allergy control H|E}OIL} 2

500 mg'kg

Fig. 59. NK cell activity by splenocyte (Effector cell : YAC-1=5'1) from
mice of experimental groups. All data are expressed as mean = standard deviation
(n=8). Differences were considered statistically significant at p<0.05 by Duncan's
multiple range test.

(5) 9% IgA, gE 5= vAE 4%

AL BT AF A4 A F4 g =EFH UE FHeH ¢lw
EEE A7 de dEuE Ss7ded ¥ wd4E ¥Add. 244 Fr o He
immunoglobulin2 IgA{immunoglobulin A)e|™, IgAv €3 gAY FHI4 AAdFHe
IgA= = 5 3t F IgAE F&234¢ Aol& Rela jlon, As 33, A% A, 4
ol A el FA AFAAFEAA FAHH o|HF AFAAEE A7 4R 2 AFHG a9
A olEMeAe THAE T EF AeH PJEE azln G2 EANFNME TAHT,

B A7 IgAd] Z9E Fig. 16914 B vhsl o] AQFEA v|die d=3A HdE
ol4 ¥4 IgA X7 €A FAHREE Fasynh. @49 vEAUE doRo g A
A% #4832 &el€ RBo|A @it {Fig. 5-10).
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lgA production (ng/mL)
=

a
b
b
4
[I T T

Normal control Allergy control H|E}DI L}
500 mg'kg

Fig. b-10. IgA production by Con A-zstimulated splenocyte of experimental
groups. All data are expressed ss mean + standard deviation (n=8). Differences were
considered statistically significant at p<0.05 by Duncan’s multiple range test.

EelRE d9A47 et Fdd A DA dEEte A ol diEE deF|=
Aoz A& EAE= HAG A o] ggon ALdte FAY FAgurgo] dojii= A
2 Y. yyEe 43F #¥A= Allergen-specific IgE (immunoglobulin E)<| ¢]5] =
A=, A4z fxael L4 A v, A, o2 XY T2 4 e fA
Eg 53 444 99 =& ¥4 gE #vlFE vehde AL #5998 4 . KEY <
#2Z Wl Fe fragment®] Cr3 domaing &3 v DAXS E +8A¢ FerR1% ZEdr.
FUFE Whe] 9ol mast AX FHE [gE7L WAEAY HE mast HEZ 43
histamine, proteoglycan, estine protesases, Y5A cylokine 3 22 434 dAEE]
EH|HZ, o5 28 dd=7] HF2] 27 ¥kgo] ol Avtrl ol 2§ HI nfAA
Eo| Axa4r A&Aez Az F2=E THAESY eosinophile] |48 F7] 9%
Hh3-2 dozA dd.

2 A7 #AME 4o fETdMN ALTH v2Ey E FE fE3eE FA1E
HWa-T Bolste 4EA o] NP2 oSS st v v EYgF He]
Tore gE Fxd 4TS v A G55 803 HrFig. 5-11).

= €0 =
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Normal control Allergy control H|EjOIL}S
500 mg'kg

Fig. 5-11. IgE production by Con A-stimulated splenocyie of experimental
groups. All data are expressed as mean + standard deviation (n=8), Differences were
considered statistically significant at p<0.05 by Duncan's multiple range test.

lgE production (ng/mL.)

. .9

C £ 482 HERVE do] 487 99 549084 984 mAER HA%) e
A¥-E dASAY. 88A ST vlade] Wy FAg%ed diF vasges, TAX
/BAXE 4%, AEAS], 3YFE28Y, NKAX /44 FA= 9L S5

O EEA T B3 HFEY FATE AT Haste GeFHLE FIEG e,
TAZ/BAE S4 %] S7HHAT Thl A EFUE AT BE A E71909 A Fo
FT7HEA S YA E¢ oY wE A9I2EYL] YT TE7 HH3LE FoH
e NKAE 848 #gde d3dodx= deA] L4 dAd0S-S Sdatan.

0 ¥rd HEguRE 288 500 me/ed] HolFoE EE AAANAN AYTH #4350 A
ol RelA AFS-F AT 4 . AFFH =2 HEHYUYR FEEL @ 54 4
G2 Ae] 42 FAA Fof dAEE 95 + Ul

O ghAAde] 4FE HEHUE S5 <889 3AARAA=ET ARYTHF 44
Exoz FFAYPdA 9°F ¥ BHAE EdE &9 I oA £ dAAAE
AdE T SAF/AANF A=2A440 EAE FrEs, deF SEE AEES ¢34
% WISt

= &€ =
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[ GLP Statement ]

Al g M 5 © RatOll Gigh 222 +LT ¥ B4 ZEE0 HEATEHSHAH
[Study title]
AMNEgd s  TGW-0135-14-Rev. 1

[Study number]

Al & 9 B X}[Sponsor]
=} A meEEH
& TH A: A7 OiFA] X2 S02 266812 29
o 2= x:xd4dd

22 X0l gl oy BN 2 XY 2YEMARA [ AT AR
& g A:Tel. 070-7569-0886 Fax, 02-6280-0071

Al 8 2 Y g [Monitor]
g 45 istn

&2 M X:F7= 8YUA 7|5+ YU 1732
d3|ifstl SHAMHA FHALR 207 &

oH H AH:Ol H @
g ¥ x:2As3 SA W NE: SAoSE

ojsteersta ME / HPH
pal g XM:Tel. 031-201-3779 Fax. 031-204-8119

A 8 7] B [Test facility]
3 USSSSEANEETE HAA AL
Mo OX:HeHE sted stag MHZ 12-63
g MYx:eF Y
g H:Tel. 061-370-7700 Fax. 061-370-7777
O 20M0|| 7|=E AIHOPE2 AFMURIC| MOS0 $ULHACH, M= GLP FH0| =4-510] A
AlBHLY.
1. GLP 73
11, HE2AZ UK DAl M2014-672(2014-02-12) “HYALAIERE7|E"
1.2. OECD Principle of Good Laboratory Practice, ENV/MC/CHEM (98)17 (as revised in 1997)
2. AEdy
2.1, AEQEOMNAY TA| M2013-2178(2013-09-11) "2HA7|SAE 7154 H8 U 7|2 - 732 QX0
et "
2.2. OECD Guideline for testing of chemicals, Section 4, TG 423 “Acute Oral Toxicity—Acute
Toxic Class Method” (December 17, 2001)
2 Huiks S2E AMFAZMO| w2 +HHACD|, AF X3l F AINS XSS OiEt A0| walst
A HUSE SUSIACL 7] LUBE BIM F, AMEOIRKIC 2302 AHSAH0| MAH0| HUT, COA

2} Bopgic
7\ _l
NE Y R 7& 20l 24

re Ha B 05

[Study director] 2 & = [Kim Jun—ho, B. S] Date
29371 Hr 7D c’%
[Test Facility ’7 =3 >0l 4— | [—Q-'Cf
Management] ¢ & @ [Park Jong-il, Ph.D. candidate] Date
o
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gz AlEEA HAd xR NERAA aibi
H 1Y A 21 YR
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"""""""""""""""" ABAZAMS| 2 2014-08-22 2014-08-22 2014-08-22
""" AESE £olo| H 2014-08-26 214-08-27 20140828
mae 5y 2014-09-01 2014-09-01 2014-09-01
NSS o QASH B/ENS HE 2014-09-02 2014-09-02 2014-09-03
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AZUTMO MY 2014-10-08 2014-10-08 2014-10-08
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SIREEISHAEATE WAHO|HTA MEYESTEAE ABAZMY D2 7|58 HAAX F2
Al TS S48 +Y ol

2 HEREIME =SSR A OSRAS MEMYEZRMM o5t FHEUASH,
BOE AEME ANEIEXE 2 AIE ™E FEop grgsia

ANgol et FHZ HMe= AR ¥ 2EHYXAH =2usQinh o2 HAS Hige=
AZEINE ZESIACH 2 A2 GLP 7380 m2t sl=RACE

NERLES==o] Z. 2 A Sbih gt
[QA person] % 7] @ [Jo Ki-yeon, B.S.] Date

MRIYESHAX} A £ X Do/ — /-2
[QA manager] Z & = [Hong Seoung- Date

I i
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CIE2 AlRAh= ARl & 328 A-HA 2 7158 SHSISISEAIEAT 2 MAHOCLA0 BEX
ARTMLY =2 Al MNBAZAMO| T2t SEEIACt

AE "HYA} : O|=%E/B.S,
HNZ/B.S.
S /D VM., M.S.

NTEE ZHMYA ZYL]/MBS.

ANFEE TNESR  : FY=LK/BS.

S| YAt : 48%/BS.
Hof AR} . YEs/BS.
BTN AR : UEB/BS.

BIA XS MK UES/BS.

= Il =

- 125 -



= Xt
[Contents]
BIOMEX|

ﬂﬁl"gﬂ% ZolM [Oualily Assurance Stalement]

=Xt [COI’ITEITISI AR A SN S e

1. Q9 (Summary)

2. M2 (Introduction)

9. A|c‘goﬁl1‘|
3. M= L gy {Maleﬂa|s & me[hods) Srensn T e s A e AT R TN N T sy ST s e T T Eai i
], AIBIEIRL G BTN ouaviuovivesrrosssiaionissiesshsisibesossss o oo eV R TG4

J2. AEEE =X
33 AE=E 24

4. AELR (Test method)
41, HggH=
42 o 7

43, NBl229 5o 42 ¢ ‘éi'ﬂ

4.4, HEEE

5 AlEAEIMS HE Y et (Amendments and deviations from the study p!an)

5.1, AERLE 7t

6. il A2 4 (Amendments from the final report)

6.1. ABBTHY 43
6.2. COA 7t

7. RERL| T (ATChIVES) #ererersrersmmsmusssnsisisissiisesissiiosiasiotunisiiniisiinisisiss st i seresesbossenssasansasansasansass
70|, EETEOVER. B TR IR ssosioho s o G b sosas s gt

8. 21} (Results)
8.1. AJUE ¥ YUuksH
8.2. HEHst

83 FHaA

9. 1z 2 A2 (Discussion & conclusion)
10. 128 (References)
11, Tables (Group summary)
Table 1. Mortality
Table 2. Clinical signs
Table 3. Body weight
Table 4. Necropsy findings

- 126 -




12. Appendices (Individual data)
Appendix 1. Clinical signs of female ratg -
Appendix 2. Body weight of femalg ratg et
Appendix 3. Necropsy findings of female rats s s
AT e i o S e A ek e s s
Annex 1. Information of test substance (Submitted by sponsor)

Annex 2. Test procedure with a starting dose of 300 mg/kg body welght

Annex 3. Amendment document of study plan e
Annex 4. Document for final report amendment

Annex 5. Certificate of analysis (Submitted by SpONSOr) e

- 127 -



TGW-0135-14-Rev. 1 Final report

1. 2% (Summary)

ZjEE+UT 9 S FF80] gt Ha 4350 SHAHE N6 Qo) SDA L3
ratgd AL85t0 AEE2E F0EFES 300 mg/kg B.W. (1%, 2" step)2t 2000 mg/kg B.W.
(39, 4" step)2 THE LSO ZtZH 3 ot2fo) 1 3 AP S06I%UCH AEBE B S 14
U7t AYE, HEEY I HBHEE HAGIYUCH, HE SE2 RYSIH SUXHCE FHI|9

ol RFE st

A

k.

Y77t §, NHEF R0 o AMYSES BEEH
YEYE HEEHXA PULC

- Y EY HEEL AMEEE 500 Ft 0f
- 4ESE0 Uit NESEE 2N, ZE SHZ0NM ZHEHL NSS7H7H A AL

- HESEL BY A4 2, ZE FOHZO0M 0|HAHES HAEX| UL

0|49 ZiU=HH ZUjE+UHT Y 4+ FEES JIHNFHCE ZAHTD X518 3323
S EZEEY 22F AMAH GHS (Globally Harmonized Classification System for Chemical

Substances and Mixtures) Category 5 (2000 mg/kg body weight ( LDsy { 5000 mg/kg
body weight)2 2F&IUACEH

Page 1 of 23
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M2 (Introduction)

g2 ratg 0|80t ZME2sLF o G+ FEES U8 AIFF0A UEILHE =4
UHSE F7et7| st HAISIAC.

E AHe S2:25Y [Y8 H125125(2014-03-24, LEIH)] 2 MSS20 aﬁ; HE(YS
H[11987=(2013-07-30, LEIA)J0l 2715t SHDEISISEAIEUTY HAHHYU AL S22
0| 3l 52510 AAGALC

21 AEYH

AMEIHAY : 2014-08-22

ABHAY : 2014-08-26
AsECoYy : 2014-08-26

Ao o a37|2t : 2014-08-26 - 2014-09-01
22y : 2014-09-01

E0iY : 2014-09-02(1*" step),

2014-09-04(2™ step),
2014-09-10(3" step),
2014-09-12(4" step)

: 2014-09-02 — 2014-09-16(1" step),

2014-09-10 - 2014-09-24(3 step),

(
2014-09-04 - 2014-09-18(2" step),
(
2014-09-12 - 2014-09-26(4" step)

=ta b 1 2014-09-16(1%" step),

2014-09-18(2" step),

2014-09-24(3" step),

2014-09-26(4" step)
AgE=Y : 2014-09-26
ZBEINM (=) HEY : 2014-09-30
ANEE=Y : 2014-10-08
HEHDM =EY : 2014-11-24

Page 2 of 23
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3. M8 ¥ =¥ (Materials & methods)

3.1 AMEEE H 2EH
3.1.1 NHEZ (Annex 1.)

=29 LR 9 e FEZS
KTR ZE : TS-00087

HEUEA : 42 [(15 - 25) €]
S5# (AR HE AT

Hz=d 1 2014-03-15

ey 1 2014-08-07

U : 650,780 g(Gross)

NE7|1Zt 5 23x4 A2 [(15 - 25) €]
FE7|2t 1 2015-03-15 (M= £ 1 )
o ¥ 4y DRI A 2

= 1999 %

FEHT : water soluble
THAEEE X2 ks

3.1.2 2YH|

=HY D HEERS(FAES)
HEd P @UEYEEY

Lot No. © W2NBK21

¥ FEMEs MEESHEHO Oiof &0 758 2EZ MEsSIIU,

32 AMEEH =X

MNEZRIL XBF ABSHS #THMSIX| ¥ JOZ 0|50, = AFHESHS s
£ 2RO HIZHH(FAR4)00 30 mg/mL (1% - 2™ step) L 200 mg/mL (3¢ - 4®
step)sE2 ZM|GI0 ALEGHRCH

33 MEER =24
Mo xter BoISHH ABEE A MEEE ZREY sk, ¢43YE & FEHYH st B4A
2 EE=2 AR ULt

3.4 AE

HE ¥ B : Crl:CD(SD), Rat, SPF

za¥ D (F)QRAE HHO|Q (H7IE JHHZ 201 SIOLAR 124412 B)
TO A MY S22 D 9%, 13 Dty

ol Al =8, MBS 18 =%, 1810 g - 193.2 g

Page 3 of 23
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TGW-0135-14-Rev, 1 Final report

£ A 84, S

=0 Al 5, &

= D F, 12 01 (1% - 4" step 242t 3 Ofa))
ER=ht ©9 =Y, 187.0 g - 201.4 g (1* step)

9 £, 193.7 g - 196.4 g (2™ step)

10 =&, 206.0 g - 209.7 g (3¢ step)

10 £, 2016 g - 213.5 g (4" step)

—_

341 NEAHO MEAg

2 N AISE SD rats HESMAIE SO oY Ao €2 MEEHT ou| Bay
¥e AYIIENEIL SHEO 20| MesteACt

34229 o 23

S22 £Y 7 Y SO AITHASBAHUATH UAI0|ATAL SBARMS B
Moo o RSATIEA YE HYEE TS F, AYS HHE MESK A-O ARsl
gk,

3.4.3 JHRI4 8

QUME 018510 W0 HAISUL, cages HAAEIEE 2X510] Al@atRACH

=5t BT VME M8, 2t Z7F WRAHE ¥ BEUAI 7Ust=E fAHoR

T2 E HAISHAT

3.45 HUHESEY X2

THSES 2 22 F A=M ARG

3.5 AgEA

35.1 S84 s

49 o =35  HESE ME4A 12

A W #FH  AEEE MESH

3.52 &EEN

2E M4 - 2.2 ©

AlEE : (52.7 - 57.9) % R.H.

gr|Es 2 (10 = 20) &l/h

ZEHFY| DEAA 12 AlZE (08:00 - 20:00)
AEH 12 AlZH (20:00 - 08:00)

NS 2 (150 - 300) Lux

Cage &%/ ! Stainless steel wire cage

Cage 37| ©(310W x 500D % 200H) mm

Caged =802 : 3 0OF2l o)st

SEHY 2 BEE A5 25% SFVI0| Ustel Of 30 RO ¥ HYOH, ZE
SPZAS BENANYMO M2 SFSIRCH SBAS #F 5Y AW, NHO FHS
£ eoe WA wYr

8 on
> Io

Page 4 of 23
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abdiet 5L79 [Labdiet, USA]S, 4= R/O4E XS4 & AZLCH

354 AR ¥ S+ F9 2YEF &

AMze HMEEAE F718 dAM0 OE 2HYHAME MERISANZEEH Lot HUSHT. S
= SRAYEEANEAAE 2ANAFL BEENUXEAMO TE FHIIH HAE Sl
golgh 23 MY FEES DXE QU2 YASZX YU

4, A|84Y (Test method)

4.1 dEAE

AEE2Ee SgEET7 el 300 mg/kg B.W. EFS=2 610 | TAZE 3 Ot2{0 £0{5+RLC,
1 O|% Annex 2 &0l FFE OAYE 380 met O HAES MdotdTt. AHERE 50
UAS LfSY ¥ F=O0l s ZH=UCHAnnex 2. Test procedure with a starting
dose of 300 mg/kg body weight).

2 24
- =073 Eofolg

A §  =su (TIPS =

2 WU R oo BT kg R TOEe
G o3t 2101 - 2103 3 300 10

G2 otz 201 - 2203 3 300 10

AT

G3 23 2301 - 2303 3 2000 10

G4 oz 2401 - 2403 3 2000 10

% G1 : 1% step, G2 : 2" step, G3 : 3 step, G4 : 4" step

43 MEEZS R0 32 % WY
of 18 AlZt B4 AlZl HYSE0 MHEE XHES 37 FO08 sondeE HE 8 F=AE
0|Eat0 AHLHOI 1 = ZH FHSHAC.

4.4 BEYS
441 YUEA B

2E SE0 st Y 1 & SHHEES HASIAC. &, F0 U= EO = 05, 1, 2,
3 ANZte ESIH, 4 MNZK= Of AjZHORCH BHESIR0, F0| £ 14 YNK| HABHACE

4.4.2 NEH3E

HEES =Y Al 22 Al, MHSEEN A 2HE, S0 KA £ 7 Y < 14 dMo| 5
SHRALE.

443 —‘?’-’5‘ |

FO 2 14 dnf 25 YESEQ AT HAE HAB £, YEX|A 5t0] SUCR HIIE Y
ALSEACE.

Page &5 of 23
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5. MEAEMe HE R U (Amendments and deviations from the study plan)

51 AE@2LE 7}
MELEA RF22 MEZEUEIL 71 HJAX U, MFZH0| 0jX= FFHS UACHAnnex 3).

5.2 7|Et
012, Al®7IZt SC AMZEA MO Cish HE 3 dFAEES QUL

6. ZIZ2M2| =3 (Amendments from the final report) (Annex 4)

6.1 ME=EE2 =3
MEEA QFHoz NASEHE0| +H UL

6.2 COA 7}
AR QE LR COAE F7I6tCt

7. Xt22] H2F (Archives)
AlFZ|ZHE0] S OE NI ENEE ESHIIUZRE 3 W HHetn, =200 &
= 8590 ZuE H=o A2 BEEHYUXIAMO o2},

71 HEAJ|8 H XtR2 BR

(1) ANEA MO 7St 7|15

(2) NEEFH 28t 7§ « A=
3) ANgAHo #E 718 ¥ K5

4) 2, §F 9 HAMO| BE 7|5
5) M=Kt &4 715

6) HSEIMO| st 7|5

g

)
)
(3)
(4)
(5)
(6)

72 HEEA
SRS EAFEATH HAAHHETA AR EHY (1)

Page & of 23

- 133 -



TGW-0135-14-Rev, 1 Final report

8. Z1t (Results)
8.1 AtYE U UYS 4 (Table 1, 2 and Appendix 1)
It F, MEEE TR 2T MUSE L O|HAAS HATX 2pACH

2 HESHst (Table 3, Appendix 2)

8.
HESE0 et MEEY 2N, ZE SN FH4EQ HMBSE77F BAEACH

8.3 £24 A (Table 4, Appendix 3)
dESES FE 2420, ZE RO AN O|HAHS HEF K| AL

(3

Page 7 of 23
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9. & 9 HE (Discussion & conclusion)

LT o E FESM WS HEFFFHSHAMEES HAIGH| s SoA ¢
ratS ALESI0 AYSEH F0H8FES 300 mg/kg B.W. (1, 2" step)?t 2000 mg/kg BW
(39, 4" step)2 HAZ L0 242} 3 Or2(0f | & AT S05IUCH AFSE B0 5 14
Ut ALE, AetEY 3 HEHSE HHEIYUOD, MZE S22 2HE0 ooz A9
Old R2E AAMBIIULE

dE8712t §, MEEF B0 o8t AYSE E 01442 BEEHX 2UC.

YESE0 Ut NSEY 2, ZE SOOI FLHQ HNBB7t7t A UG
YES= P4 242, 0|4AAHS BEEX YUCH

Ol¢fe ZM=HE ZiHLLET ¥ ¢ FTEES JFNH2E JZoLD X518 sist=2X
4 EgE9 2F AAH GHS (Globally Harmonized Classification System for Chemical
Substances and Mixtures) Category 5 (2000 mg/kg body weight { LDsy { 5000 mg/kg
body weight)2 285 QUCt

Page 8 of 23
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10, #2123 (References)

- AMEQUAEAUTA TA H2013-2172(2013-09-11) ‘HE7I5HE 7|
4 Qdol et 7y’

- AZOIOFZOMMR Al M2014-67%(2014-02-12) “HIYMAIHHZ|7|E"

- OECD “Principle of Good Laboratory Practice, ENV/MC/CHEM (98)17 (as revised in
1997)"

- OECD Guideline for testing of chemicals, Section 4, TG 423 “Acute Oral
Toxicity—Acute Toxic Class Method” (December 17, 2001)

d 88

(L
5
A
=1l

olr
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11. Tables (Group summary)
Table 1. Mortality
Group Vasg Sex Mortality
(mg/kg B.W.)
0 %
- F
G1 300 emale © / 3)?
0 %
G2 300 Female 0/ 3)
0 %
G3 2000 Female ©/ 3
0 %
G4 2000 Female 0/ 3)

: Number of dead animals / Number of tested animals

Page 10 of 23
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Table 2. Clinical signs

Group Dosé Sex Warher of Clinical signs
(mg/kg B.W.) animals
G1 300 Female 3 Normal
G2 300 Female 3 Normal
G3 2000 Female 3 Normal
G4 2000 Female 3 Normal

Page 11 of 23
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Table 3. Body weight

Unit @ g

Days after administration

Group (mg?kogseB.W.) Sex
0 7 14
Mean 193.3 230.9 246.4
G1 300 Female S.D. 7.4 14.9 22.7
N 3 3 3
Mean 194.7 215.6 228.3
G2 300 Female—S.D. 1.5 3.5 19
N 3 3 3
Mean 2;}8_.1 216.5 243.0
G3 2000 Female S.D. 1.9 6.4 4;
N 3 3 3
Mean 206.5 2421 250.6
G4 2000 FemaleH_S.D. 6.2 10.3 15.0
N 3 3 3

S.D. : Standard deviation, N : Number of animals
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Table 4. Necropsy findings

G1 G2 G3 G4
(300 mg/kg (300 mg/kg (2000 mg/kg (2000 mg/kg
B.W.) B.W.) B.W.) B.W.)
Findings
Female Female Female Female
Number of animals 3 ) 3 3
External o
findings No gross findings 3 3 3 3
Internal g
findings No gross findings 3 3 3 3
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12. Appendices (Individual data)
Appendix 1. Clinical signs of female rats

Dose . Hours after administration Days after administration
Group (mg/kg Animal

B.W.) number 0.5h 1h 2h 3h 4nh 1 2 3 4

2101 N N N N N N N N N

G1 300 2102 N N N N N N N N N
2103 N N N N N N N N N

2201 N N N N N N N N N

G2 300 2202 N N N N N N N N N
2203 N N N N N N N N N

2301 N N N N N N N N N

G3 2000 2302 N N N N N N N N N
2303 N N N N N N N N N

2401 N N N N N N N N N

G4 2000 2402 N N N N N N N N N
2403 N N N N N N N N N

N : Normal
- (n?gisg Fem Days after administration

BW.) number 5 6 7 8 9 10 11 12 13 14

2101 N N N N N N N N N N

G1 300 2102 N N N N N N N N N N
2103 N N N N N N N N N N

2201 N N N N N N N N N N

G2 300 2202 N N N N N N N N N N
2. N N N N N N N N N N

21 N N N N N N N N N N

G3 2000 2302 N N N N N N N N N N
2303 N N N N N N N N N N

2401 N N N N N N N N N N

G4 2000 2402 N N N N N N N N N N
2403 N N N N N N N N N N

N @ Normal
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Appendix 2. Body weight of female rats

Unit : g
W D685 Aty Days after administration
(mg/kg B.W.) number 0 - "
2101 187.0 222.8 236.2
2102 201.4 248.1 212.5
G1 300 2103 191.5 221.7 230.7
Mean 193.3 230.9 246.4
S.D. 7.4 14.9 22.7
- 2201 193.7 212.5 2215
2202 196.4 219.4 270
G2 300 2203 194.0 214.8 230.5
Mean 194.7 215.6 228.3
S.D. 15 3.5 1.9
2301 208.7 215.0 238.6
2302 206.0 211.0 242 4
G3 2000 2303 209.7 2235 248.0
Mean 208.1 218.5 243_.0-
S.D. 1.9 6.4 4.7
2401 - 204.4 239.5 | 242.4
2402 201.6 2334 241.6
G4 2000 2403 2135 253.4 2679
Mean 206.5 242.1 250.6
S.D. 6.2 10.3 15.0

S.D. : Standard deviation
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Appendix 3. Necropsy findings of female rats

Animal Number : 2101  Group : G1 Dose :300 mg/kg Terminal sacrifice: Day 14
sHeinel indings: Mo gress.findnee

Ilntéfﬁal findings : No gross findings
Animal Number : 2102 Group : G1 Dose :300 mg/kg Terminal sacrifice: Day 14
External findings : No gross findings S
Internal findings : No gross findings

Animal Number : 2103 Group : G1 Dose :300 mg/kg Terminal sacrifice: Day 14
External findings: No gross findings =~~~ B

- fmdmgs G gross fmdmgs_ ..................................................................
Animal Number : 2201  Group : G2 Dose :300 mg/kg Terminal sacrifice: Day 14
External findings : No gross findings S S
Interr.l.é.lmﬂndi}{ag ...... T fin}juings ...... S
Animal Number : 2202 Group : G2 Dose :300 mg/kg Terminal sacrifice: Day 14

External findings : No gross findings

Internal findings : No gross findings

Animal Number : 2203 Group @ G2

1300 mg/kg

Terminal sacrifice :

Internal findings : No gross findings -
Animal Number : 2301 Group : G3 Dose :2000 mg/kg Terminal sacrifice: Day 14
External findings : No gross findings [ —
m[_ﬁ.ternal findings : No gross findings
Animal Number : 2302 Group : G3 Dose :2000 mg/kg Terminal sacrifice : Day 14
External findings : No gross findings e
e e e ﬂndingsmm. ...............................
Animal Number : 2303 Group : G3 Dose :2000 mg/kg Terminal sacrifice : Day 14
External findings : No gross findings -
Internal findings : No gross findings
Animal Number : 2401  Group : G4 Dose :2000 mg/kg Terminal sacrifice : Day 14
Internal findings : No gross findings -
Animal Number : 2402 Group : G4 Dose :2000 mg/kg Terminal sacrifice: Day 14
External findings : No gross findings. E

!In_t;nal findings @ No g.rgss findings -
Animal Number : 2403 Group : G4 Dose :2000 mg/kg Terminal sacrifice : Day 14

External findings : No gross fin_ding_s

internal findings : No gross findings
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13. Annexes

Annex 1. Information of test substance (Submitted by sponsor)

A H2|8x

CAEsD deldgle Agel TEE Hetol APV o YEE Butd Dano FYA
2

©RU0 2F olHYU HL. I FUOCH X KXE P FHUAM.

Page (1/2)
Ay 0148 7 B 24 9 Ismx} : FIRE- /_(quy’j{ .
Al 8 Al (Test substance)
NEEnE i T %
_iName ot test substancel | el =L ¥ ¥ #I?_i - ) ]
25 [ 2271548 1 % D A%NE O H4EY [ oma
¥ Classification; 1 215 =N
i dl ) BAKRATY
Phupplnen)
FHEY =
___ iMenglacturing date} spmiiib it
o FH O AERFANet: g |J B2 e Gross): a
. Ddledary dmcerit i g x O D) ]
Cas. Mo, il O =FHE me
o EEWHS - . | R - T . .,.__-
gorNey |8 |0 ZENE . #
AlE2IZ T o= LM RI-E0 WA 21152570 1] WEH2-BY
- [Storage condition) .0 d8-15--25% 1) 2|€}
FR2I2! 2015 ¢ g 15 Y REZE 11
IExp]fat-nn date! oeee| P = > =
23 9 M | ’
CPhysical description) | e 3 ey
== , ' -
_ iPurity: ¢ 988 %I C FRESOF
B4 Exn ; el
iMolecular tarmular or weigh ' (O &24E w2 -
HE
(SpEchic gravity) |
pH
STEREAS [ - ) T
koW R L
TR e
Solubifity n warer) wilen sulubie
EBHAIYES He|aw = 3 = y
ITreatmmn after the erd of study m e W2 B AL 2y 230
HE /WA FoA 0O MS05 XX m § 1 218
{Caution in hand'ing or disposal! ! |
KG-APM-0G1 F01 V.01 20140120

(Continued)
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Annex. 1 (Continued)

Page (2/2)
R Eod: E | W3+ Can o=y YEATEY Lltmgrkg BW,
| (Route of chme) | 37|Rp ) (Dose conc. of clinic) [m kg BW;
2adY _ : T
{Delwery method) WEH ONRBY CAE L !
2sEd ' masn-0T mYEI5-50) LWEE-8G
[Delivery conditicn} [I=E(-15--25"C) 12|68 ¢ :
iy
{Delivery date) 2014 @A 749 30 @
Al H 2 E A H (Preparation of the dosing selution)
G TR AET WY B JIDMSO LIDMF JHN 2]
i¥ehicle and solubility! ! LIGiEHE 10P4E LINE 29 (Com ol/Olive oil
[t et ey oo [T )% CMC X % MC D918k ¢
org { ¥l #EHY FEH& WS
_ Xamuiiny} | M&sms g | iHomageneity] ri7|ek }
Z4E 2oz [ LH20-30°C mazis5-25C DERE-8C)
{Sterage condwion of dosing solubon}! LIS (-15~-25C) |7|El 1
ETmY MASKE 21 Cemal S22 89
| oo cwhed | cpie )
Foauy UA3 JYn mdg
icaution) n?IEH
ZME $4 lAnalysis of the dusing sclution)
=HE 24 ER O2=
tAnalysic of the dosing solubon  EEESIEHE B4 SHM H3B. MEET CoAR i)
b _in the study) _[21E} I
44 7 ] s
_ iAnalytical method) O 2 (EEeA: ) 04y sl W
EFEE ; = o
(Swrviartl maserlol UME LAgRuE UM
42171
thnaytical strumen) r'“ R e
a7l .
Bbtacten: | CIUVD CIFLD PDA TIMSD [TECO LINED
| MAIESE S 4EACenificate of Aaalysis) [IMSDS
e CAMEEE UHdRR OYaYalrs OsdAgne
(Attachment) | CEPI® 524 OAUSE 8OKe CHIRs
 LANHED ZHYY ey Uﬁﬁiﬁ
216k
(DB YA K2 2|25 EHEIDi 7l&stol FHAZ;
L il
[Remark)
KG-APM-001-F01 .01 7014-01-20

(End)
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Annex 2. Test procedure with a starting dose of 300 mg/kg body weight.

50mglkq
Janimals

2000mglkg
Janimals

GHS

LOG cut<f

mgigen.
- per step free animals of a single sex [nommally females | ae used o inelassifiod
-0423; Nusiber of monibund or dead animals ot exch siep - Testing at 5900 m'kg bw.- see Annex 3
~GH: Globally L ifioation System (mgfkg b
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Annex 3. Amendment document of study plan

MEHZAN #2772

Al Rarli DT HmalopE S5 TERILY DHFTRRES Y
AlEND TGW-0135-14 b B 20408 £7
Ha o Wy o

AlF =12 A Spansor]
=] 4 FeEllay
2 X O3 HINE ETA LS s Mmoo
R OU-H W
24 uwasiie s
g 3 1 L 1 [y e

i 8l 2| &} |Spansar 388 ! 2]"‘ (Lo
= HoHalidenn F o Fr Tel O70-T559-CER6 fax. 07 G2HU DLFL
= M X #BMNF R Fl@N @02 172 3

HHEFEYIR" 9 "

A ELIE Mareine
EREEH NT 2 o -y

M E N TS |I d E. pmowD
& B R - 7 Ha] 3/ R 1Tz
BEShusy xay Pt rdd " fcie R, A
SURES ¥Y ) wmmosiaw )
o 8 & Tel C31-2013379 fa Gi1.704 A1T9 HEELTEY T RAsieaaly
8, RNl vey
RTIE R e i
Brcrarer ET TS o3 sy Ter CIL200-3TTR fax Ba3 s SR
0 WD E AMNIRAG Sy BE
HEMIN o o spsic)
IS00mes e = —
Bl w5 23w
AR L ot zxiag
] 4+ Loste

W MY R OMEY i ae B

O AMEUEZ T g
O AYOp DlAjE YEE YUE

Al F)rj) 2 %
7

o @ a 2457

|
| u me?ﬂ'uf g Hal w

¥ % 20 '.-:(,E-‘E?J"!"H

Q a u E ST W W e d 2By
g Ay s RE o) v om 2olwe ods 299
Aa-UER-DU5-FGL v 52 duig. QL 20
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Annex 4, Document for final report amendment

EERBIOM =HIIEN

AEAE | Rato oY YofmpHlR 9 @ ERES SUFIFFHAH

Al | TEW-0135-14

cxmus |1 SHYA MW Y

AT P BIRERER AT

FHUY W 24AR

L AMERE 2%
ez axea olsf +3
-FEE

FURASLE B4 25T
-2

uovSUT ¥ B TEE

2. COA =7}
Qig|x aHBE COA =74

AR} ?f‘} !t 0 g R | Okl Il = 2 % .
QAU X} = T#, 2 & s 0 W o
Yy | BY2c | an [delve (Mg 7¢y
———=—==== |
& A W | AL 2 pa i
= R o P T T WAlipgr sa
Aldd ol 2| R o R ek s E
VPR S ORI LTI I
| A TR T | « v g |
KG GER 033 £33 V.00 130470
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Annex 5. Certificate of analysis (Submitted by sponsor)

HojHa|SLR o -TEE 42 FA 2

YR #MEI

ue =% e
ag (Kc(rnnt::g) 28413
8300=515
El5opE (%) 14|10 M G 55 Ba% T 2
=g 196 5.41=002
Al 1%) 4./3x004
= (%) 3165+005
R (% 331%0.19
2§95 Img/10Cq) 13.88+010
ZShR A {g/200g) 0320005
SHLHE img/100g) -
EZ S|t {g/100g) 271=007
al0|de ) 55.84
LE R (mg/100g; 621 =0.65
E et nz|ghhb (g/100g} 0.002

HEIIEY RNE DBy A2 3 =0 IIN6UL 06 7%= 75ED-0 07

(Continued)
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Annex 5. (Continued)

ZoHE2| ST o -FEE FHEQY

T A

489
- ool CIEZh @l ZFMS| Cin| 0i%7} g= ZrE9)
== _we 23 |
232 s BENEE -
{Querceatin+: Kasmpferol +] 12 + 30% 12357
sorhamnetini(mg/gi ,’
Eiz inarkg: 1 0.00e7 i
o (mglka) 1 CObG/ '
2 |mg;‘kg’\ 1 =35 II
EE B img/lkg) i 0.C038 i
¥ o R
cig=z= 24 =4 |
EAMSAEETH T

E=SE @Y YNE LS. ZEE =2ZEvR co BI0-THEG-O0T)
(End)
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1. 2% (Summary)

MESE ZoRelsls 9 S5 S0 LS Dj4E 2HEUN0| SUHDE BIE| s
Salmonelia fyphimudum® histidine 224 FZ=21 TAGS, TA100, TAIS3E 2 TA15372 4749 =9
Escherclia cof2l tryplophan 8748 TFY WP2mAS 02310 MES HAGIECH 82 thare
47 O0/HE (58-) 2 HE{S0+HMM pre-incubationt 22 AA|SHCH

BFHYAI”S 50, 100, 500, 1000 3 5000 uwg/plate® HAIP I QAMEAHY DR (39-) U X
2(SeHM DE A-BE MEZHM MSXSs HOIZ|X| RSCH

CHAMSFEA DIEE0IA TAZE, TAIDD AEZFE 5000 uo/plate BH0M EHEAW0| 242 3
2} LebE LIEHHSICH

CIAMREA HE 20| TAR0 2E AESE MLUTAM plate o) ABSEY HXMS moigx|
BERACL.

Oletel 2345 EU2 BAEE Oli2 BEHAM HASIRCE
CiAMRE A CIHE{S9-) 2 =E(5e+) -
313, 625, 1250, 2500, 5000 wg/plate (TA100, TA1535, TASE, TA1S3T, WP2uwrd)

SAIMS EH, DMEEH OHR(S9-) ¥ HE(S0)0d 2 AHEE HAZWM MSXsi=
HPUER] BLUCH

OiAredAl O E0IM TAS, TAIN ABEFE ABSE H2UBHY M SHSAH0| 22147t
SUUETD BIGINE M B7F YEF LIELHRIC,

CiAtEEA 58 R0 HAR| ZE MESA H2Z0AM plate Yo AHSZY M2 S015Xx|
BRI

SAHE BA(SHHEL U %4 HEZS historical background data®) X @O Ljoicy st
UM CHE BN RUE SHHE0| 2L 2HS CMELH DIHS(SH-Y MRS D AH
E30| O8I0 SH(BIUIE 20| HAS| BB PN FNF BUC),

STEFARL ZA0IA TAIS, TAID AEZFUHAM ABEY MalZolM SHENH S2UL7}
WeEgll= 57171 HEHC),

Olede] BUERE ANEEE ZME+HT ¥ B F2EE B AIEIZ0M HOHYE =R86H
(¥4 A2 [T,
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2. M2 (Introduction)

2 AE2 98 NESE TiEaUR o 84 2SS0 WS DME SHSH0AES A4
o2 2 AHEE0 S0 LY BAY EXN 9B ASS| YSH AASIHCE

B AIEN MEE ZFE FHEHAES NME SHEHOIARN H2| M2%D Yo, HDx
ENEI SEE A 00| 3 240 20(310f HHSHHCE

0] A2 NELUZHA Al H2014-1362(2014-07-30), YAUSSD| SMAHIE, [48 4]
FESSAEUECI0E 0|88 SHERM0| AR F5H0 AR FSsiHL

21 Agyd

AEMAY : 2N4-08-28
HERAIY ; 2014-09-18
REHIEAHY 1 2014-09-18
=AY : 2014-10-07
HEERY A0
FZH IM(E0H BB 1 2014=10-30
HESEY o 2Nd-11=07
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3 TE 3 Wy
a1 MEsE
=Y D R Y fHe 253
KTH TE : T5-00087
E= A AT S
HE=g : 2014-03-15
g ©24-08-07
2 - 650,780 g (gross)
CAS No, ' B2
Lot No. Bl
AMEZIZt & S3EA 1 AR5 ~ 25 T
28577t ¢ 2015-03-15
203 o 44 S g =
=T L8099
+=EdlT =]
HHAHEEHE : HE
3.2 i=8H
321 SYd=E3
N EE Y BEEE
FEETCEY A = Lot No. Y
ERE eSS dF) WenNBK 21 (015 ~ 25) ]

12.1.2 SdU=EE HE0R

S0f HE T, AMSHS 5 mg/mlD FRSS40 BT E, NSNS waxE0 Y
WE OO UE, SR B0 ZSiCh 023 TR, 2 AFSEg) ERSLG=EINE B
ZEas MesSIC

322 YYU=EE
3221 B4 ® MEH 5

1 X %E & * o HE
g A%y Lot No. | Tary _ AE73 Hzs b
2-{2~turyl}~3—(5-nitro~2- STOA087 | 997 | 2018-1j-1p | "Wake Pure Chemical o

_luryllacrylamide (AF-2) Industries, Ltd,
Sodium azide (Nahs) BUBJMB42Y | 1003 | 2018-06-30
2—aminpanthracene (2-AA) | STBBI901YV | 97.5 | 2018-11-12 Sigma-Aldrich Co. | &=

9-Aminoacridine (9-AA) | (9B20CEY | 99.4 | 2018-11-12
* : Cerlification of analysistf AJEEH A B2 BS U=U2=H 5H
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342.22 YHEERE HHOR
HE 0S8 SASHHEOMEH EH ABEHIT 00, 28 F0|SalIA =R M
33 MEEF
3.3 NEEF
AEHAF g = HE =+ oW
Salmonglla fyehimunim
TAID), TAT5IS

TAOE TA1537
Escherichia colf WR2wwrd

132 Ag@zel Mejo|g

HEE 0188 SHSUHOIAY L7 AIBED YON, S OISRy SHET Yo
333 ABBZS B

3331 =4

Nutrient broth BEXL SOA 37 ©, BAITH HEIE HAE F & 08 mLM 007 mLe HE22
Dimethylsulfoxide (OMSO, Waco pure chemical industries Ltd 8 S@aict

3335.2 B
EFESAEFH: 05 ml)

3333 2=
-80 T OlsHEEHESH: 60 T 0i5h

3334 BEY B MET|E

Molecular Toxicology, Inc. (2013-08-11)

A H 7 F H & § A E 7 &
TA100, TA1535, TA9H 31220l EEAHAE) a-12-10(SEHAE)
TAI537, WP2uirA 014-08-1T(EAH) 2015-09-16{2= A1 8)

134 MEEFY SHE5Y

1341 BHEEH
NEEE o=t 274 T | ZeiEzaN @ | oo @ oLy
TAIE his=  [frame-shifi®) & B 3 + (pkMI01)
TA1537 his— (frame-shiff®) & owvrd rta -
TAIDD his— (B2 REH) A s i + (pkM101)
TA1535 his— (E7|xiEd) A& wviB rfa -
WP2uwed | tp- (B7]RIEH) & wweA Wild type -

(1) his—= BIAEHRT4E, o= EYETRITES LEHACH

@) & wrd R & uwBE DNASSRERZL BHEN RN Us4E 2HEC
(3) ra= MEH2 lipopolysacchanide?t EHEEM crystal violet 24ME HoE=CE
(4) HpKMI01) 2 YXLHECIRE 23810 Ampicilin UMS LIEEMACE
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342 REUNMYE Y

AlE 25 FEY S 2013-12-21 U 201400170 EOIHCH AHEOE A7)(334.180 EME
REGLL U= ZFE 0I1E6HFLCL

335 2 EEY

3.3.5.1 HHeE

Hig=E: 37 ¢

HiREA|IZE 10 AjZH

Hi Qe RE HS(NE 24120 2)F)

B S/ SAERAIEY 50 mL)

H 2 o mNutrient broth (15 mL)

& 3 HEH: 2E JFE siSsi 2.03 mL S

3352 ¢ pHAS F &=

HEASIH 0|88 JUS USE Hol, DASSYOR Mp4E TSN I FWE 7S50y
2 M7 HEMe WEes O LIEHARCH

AET= Ei‘l-ﬂé'ﬁ framo~chift®
o TA100 TAIS3S | WP2uwid | Tam TA1537
Mt STUTAEY 1.2 1.4 34 1.2 1.2
(x10° CFU/mL) L 1:2 2.8 41 1.3 13

3.4 HRX]

3.4.7 Nutrient broth ZX

BHle= 100 mLOd FHSHH Oxoid Nutrient Broth No. 2 (Oxoid Litd., Lot No. 134775002 2.5 g4 o
B2 Cid] S0 0138 121 TUAN 15 27t avteclaveBTatT YR HE&HAA0,

3.4.2 Top agar &5

1421 HEHE £H
s 100 mLO Ch50] Bacto-agar (Becton Dickinson and Company, Lot No.:2M6914) 0.6 g 2
NaCl (Sigma-Aldrich Co., Lot No.. SZBC1650V) 0.5 g HIB2 51T, OS2 121 THM 15 22+
autoclaved#5t0 2 (45 £ 5 TOl STEIHCH
3.4.22 Top agar=®
HEHHY| OlHe| +BAUF 2t ME W 10 %2 HSIEC Top agars AFE Al ERI&H o
(45 + 5) CU| H2SHACH
AE@aE: 0,5 mmol/L D-Biotinl-Histidine % 429
D& 0.5 mmol/L L-Tryptophan=8Y
': D-Biotin (Sigma-Aldrich Co.. Lot No. SLBFB048V)
L-Histidine (Sigma-Aldrich Co.. Lot No. SLBFE25EV)
L-Tryptophan (Sigma-&idrich Co,, Lol Mo, SLBGI0REY)

Fage § of 22
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3.4.2.3 Minimal glucose agar plate
AEAILOA 2014-08-04, 2014-06-1901 =51t

CHEE: | M OE W E o
Vogel-Bonner Medium (X10)" | - Z
Glucose Sigma-Aldrich Co, =89.5 % {GC)
Agar Sigma-Aldrich Co. cell culture tested

Composition: Yogel-Bonner Medium (X10) 10 %, 20 % Glucose solution 10 %, Agar 1.875 %
1 MgS0s - TH:O (Sigma-Aldrich Co.. Lot Mo, SLEG&839)

Ciiric Acid - H:0 (Sigma-Aldrich Co., Lot No. SLBCOSRV)

K:HPQu (Sigma=Aldich Co., Lot Mo. BCEJBSITY)

MalHPO4 - 4H:D (Sigma-Aldrich Co., Lot No, SLEFR499)

3.5 59 mix

351 58

3510 EH Y HEH B

== : 59 Rat liver

= © Molecular Toxicology, Inc, (USA)
H=w o A14-08-30

B2 L 2014-09-16

Lot No. I 1

Cran i L M3 mgfmlL

Hothy ¢ B0 T O[5k (SIBYH: €0 T 03
ArE7|Et v 2016-08-30 (MZELESRE MI1H)
3.5.1.2 MZEUY

+2 S0 rathl Aroclori2543 500 mg/kg2l BHOE HE| =AY ROEIH EAE S8 F 5 Uiy
o Ad2=27H EMEAC

3.5.1.3 59 Z=H|
SHUE 8 89 1 viall| B FES 21 mLE F7IoHH BEEIHC,

3.5.2 Cofactor mix
3521 BE 9 HEH E

72 3F H = #H Lot No, HaEEd
g ORIENTAL YEAST Co., Ltd. a8
Cofactor- {laian) 999401 2 ~ 8 ]
3522 =H

Cotactor0]| 285 9 mLE 20 Esh8t &, membrana filter (pore size: 045 um) & B
245 Cofactor mix2 S1SIEE Cofaclor mixe M2 A| S

Page § of 22

- 161 -



TGW-0136-14 Final Report

353 50 mixd =H 3 =4

Cofactor mix 4 mL & §9 1 mLe| HIZE F751H 59 mixE $HCL 59 mixs AFS A ZRFSD A
= MR UEO| BOF RESFELCE

S9 mix | mLO ZME 0pH T

54 0.1 mL
MaCly B umol
KC! 33 pmol
Glucose—6-phosphate § umol
MNADPH® 4 wmol
NADH™ 4 pmol
Sodium phosphate buffer (pH 7.4) 100 pmol

* © Micptinamide-sdening dinuclentide phospate, reduced fom
" 1 Micotinamide-adaning dinusleatide, reduced form

36 AHEEEY I YHHESLUEY I1

461 NESTEEY =X

(1) BTEEAES Z2, YEY MBS sty HIYTY U 20 FTTE0) o 2
Al#H, 50 mg/mL BUSE ZHSIUCL =X £ BUR HZE Ysl0 E(pore size 045 umiB &
ASIRIEL O ®oo USE SHE DA SMsiH 0.5 1.0, 50 ¥ 10 mg/ml S5 NS BY
£ ZHsr,

(2) BAEL A2, UNYS AEEZEE ASD MY SWE L0 HEmU| 5 SMAIH, 50
mg/mL BUYS2 ZHSIACL, ZH T BUS MIE 2601 WE(pore size 0.45 pum}B -AAEIECH
0] Boa| URE B0 O 2810 313, 625, 125 2 25 mo/mL =58 Alg2a 2us xj
BT,

(3) MEBEEYS M8 A TMEITIT, ZH £ ASE mME 42 HME iy RREEc

(4) NEEES HE Y9 34 B Y AMSE MIE TSt 05 TXD Ao gs oigly
HABIEL,

362 NHEES H4

AMERA BoEl MYUEE U AEHEE IHEC =5, o4 I FEM0 E 242 wre
A|ZHEE] BRI

163 HEQESEHEY

3651 YIS HEY XX

HEESEENE Of2H0| ol ZAF 2SE0E A2 A BHGI0 A-H M2EC

(1) NaNsi= BEMS(AHBEIN AF-2, 9-A4 3 2-A4= DOMSO (Wako pure chemical
industries, Lid, )0 SeHsIECE

(2) DI2i8 22 SUHZ s UH 559 YHHIBIURWOR BiCH

3632 BELH
SHERESFE 1.0 mL)

Page 7 of 22
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3689 EEZH
-80 © QIBHHSES: -60 ¢ 0EH

1634 2HiEsE A AMEI|T

238 ¥ s&(ugiml) M AR 7|5t
AF-2 X ]
his ; 014-07-11 (STEEAE) | 2015-07-10 (STHHAIE)
$=AR 400 2014-08-19 (AR 2015-08-18 (ZAI%)
oA 5. 10, 20, 100

3.6.3.5 Y=L 2o

EEEE ¥t WHUESHSHN 510 pre-incubation method2 AMHE AAGHY o4 TEX Zio|
MY U WY S =RISHEC

7 MEEEE8Y Y YYHTEHUEY

L1 AHBARY

37.1.1 S¥dBAME
Z10)=ef2lof o2t 5000 ug/plate® 1 BFSE sl0| 01512 Y2 HHEIHLL,

£ Sluag/plate)
ChAtea A Oj5E{s0-) ¥ HE(59+)

B0, 100, 500, 1000, 5000

A B -

TAW0, TA1535, TAJB
TAIES7, WP2uwrd

3712 BAH

STETMHZY, iR DS (39-) X HB(SI+HHM ZE HIABYNAM MBI BRI/
WAL AESE XMElE F oAEgA DEB0M TA, TAID AEZEE 5000 wglplatetis =3
EHE0 EEUss SHUEZN H(I5IAE O 57 YHS UEHTCH THAMRSHL MB 20
BARO0 2E AMEEF MZUAM plate R HTER HRIE|X| BJAULCL

0142 238 Higo= Ofefe 8O 4HSEIHEC0).

B (ugfplate)
OIMEEH 0/M8(s8-) U H2(50+)

313, 625, 1230, 2500, 5000

A

TA100, TA1535, TAJS, TATRIT,
WP2 LA

Page 8 of 22
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372 ¥HU=EE 8%

721 98 ¢ BY
Az AEH ¥ B Efiugfmate?f
CHAMEFEH D)% 2(S9-) CHAMEE 2 Z2(50+)
TA100 AF-2 0.01 2-AA 1
TA1535 NaNg 0.5 2-Ah ?
TADB AF-2 0.1 2-AA 0.5
TA1537 g- Ak 40 2- AA 2
WP2uwA AF-2 0.01 2~ Ak 10

3.7.2.2 iz EE SHY HN0|F
Ol2(E BEE A MY 20 EiM BHE UELE S22 LA Urh

38 BHSHMHOAY
3.8.1 AlEYE M8
AMBIEZ pre-incubation methodZE 0|S5814, CIAEHEA O/S8(59-) ¥ HE(S0+)0A AAISECH
3.8.2 Pre—incubation Method
(1) 2f S0 sl RI AET0 AHEE 89 SH(ENHESE U UNHESE SUS (1
mLEZ8FRACE,
(2) CHAMERMA DIEE(S5-)2] F2, 0.1 mol/L sodium-phosphata buffer (pH 7.4/2 05 mL 90 &
e, 2 EEAZ 0.1 mL 24550
(3) CHAMEHEA H&(S9+)2 HP, 59 mix 0.5 mLE 20| 286D, T PEUE 01 mL 271650t
(4) 0] EEUE 37 TOM 20 2t MM MYE A4 120 LIS incubationSHRELH
[pre~incubation).
(5) Pre-incubation %, O =AM top agar® 2 mL @™ minimal glucose agar plate Q0| S=8t
Srt,
() E&Tt top agar?t S0E & 37 TOA (72 £ 2) A2t HHSFEISCE
383 @&
AEE o (72 £+ 2} AlZt Y £ BA0E [ESINCE
O WSEE 9F (72 £ 2) M WY £ HO|HCR FEASIRC
384 FELAS
SHOE HLaFL
385 Plate =
SHEENY @] plate/28
B A ¥ 3 plate/2%
3.6.6 20Tfe) 2
SH(EM)HE, YUthE Y ABSEL 2F M2 et Hadt B2U49 TR U T3 HiS
LEBIECE, HEI ¥ BE WiAE A4HE 058 MAMSLUSIH BAEHELC
Page 9 of 22
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347 S23AY

HUZHO MHEZEY 8 S0 mixClA 2128 | 049 piate® AMSSH0Y AIRIOICH L4 A|5FGCH

(1) 408 AHEZEM 0.1 mL & 59 mix 0.5 mL0 top agar 2 mLE 0| =&&tECt

(2) 242} minimal glucose agar platelf &5

(3) E&28t top agar?t S0 T 37 TOHM (72 £ 2) A7} HYSIT TP S0 iy See
£1015/91L},

B8 ABEREEN

offe| £E T SHSTC

(1) SHE0HEX|(TYEd) 2 YHOERNHZEH?t historical background data®] XA #Hyo o

=
=

(2) YgU=X(BDL)7t WSt AlY 2T SHBWIHENY HLs 2Y&H 2 HE Ho &7}
SiRiE.

(3) SSHael Sl S0 4 SY Ol UL, Wt JHsE B0 5 £ 01N US.

(4) 2AEY HIBFS 5000 po/plate T BYE YIS UFEHE Y,

(5) 22 Ao #3 IZ0] Y 20| BB,

(6) A/ plate’t 28 B2 CHE ZJreen) AL SiE1M H& BIHS0| S0 SOIKIX 28 2
389 AYELe| BY

CiAFEEA BE S0 40| 24 1 7Y ZH0M BE G SHENEO0| Eat42t 1 4 0|49 &
Z0IM AR Q= F7HE HEE I YYOR HHESIHL. T 40 ERAMN U SH0EA0) Y
af S7iche B EF QSN0 ME A9 WiHs SR YHE HAMSH Ut

3.8.10 MSEY S

ABENY MHE2 BEEEMEL BAHCE ZRIEINO,

Page 10 of 22
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4. AEAIENS BE W E
7] SUE ABAMHAM S0HM ST B 01 AU AT

5 7% A XE 2

NEZIZHS0 NS BE AYYEREE BESPIUSSE 3 W2t HBHD, HEEDM U3 % 5
0| ZE AEO| 2P ERIUXAMO MEC

51 2378 ¥ X59 38

(1) MEAEMo| 2E 2(5

(2) MgEEY M3 718 L RE
(3) AMEAN #et 7% 2 X2

(4) 2=, &5 L M0 BEt 715
(5) MBLRIRL 4 7|5

(6) HEEOMM et 7|F

5.2 S84
S EEAMEETE YAH MR RIS ), (1)

Fage 11 of 22
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6. 23

6.1 SFHYMHE

BEHEAY ZUE Table | ¥ Appendix 10 UEFYICH CHAMEMA| O/=2(S9-) & &(S5+9]
ZE HZ0M KM YOILR| psi

CHAMEEA OIHB0A TAGS, TAIN0 ABEZZE & 5000 ug/plate BN SASPH0| S2U=7}
270 HHE UBUIAC, AMEEMY HE R0 BAR0 2E AHSE M2I1Z20M plate HOj A
YEES WS SRR AL

6.2 BAIE

EAY FLE Table 2 L Appendix 20f LJEMHAICE CHAMEEH DIS8(SI-) 2 H8(S9+)9 RE
NEEE HEZUHM YRME OISR WUCH DAREH 022004 TAIS, TAIN ARZEE Al
EEY HAEZ0 T2t SHETPU| 2SI BHUZZY HDEIHE I 7 YAS LEHAR
L, DiMEaA2] 38 750 A0 28 AESY AH2AZHM MHUSBEL AHES =oi=x) gl
=3

6.3 SFME
STHEAMEY, 2AH 25 HOSY9 AYSEH ZHY P 59 mixs 2L B0 0| e
IS/

Page 12 of 22
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7. 3% U EE

ETEEMNY I EAEE HRBE 5000 vglplate® HAIE AT S8 mix DIHBL| AEIS TAW,
TAI000Y CHolq AMHEE MeZHM SHETEH| B2 4 SHIBU00ZEZ HIE| S718k= 30|
LIElST SEARAIED 2AEHOR fEY0| 82590

2 AEE SYEWNUEE 3 &Y NEA2 histoncal background data S Liol IHCHANNex
1. Egt YHHZSENM FYE SHSTUH0| BEUSE TAEEA OHR(59-) ¥ X8(50+)e
SE AME 50| Cisid @Hs| SolEE ¥Y dnE 290,

2l MEUAM WEXEIE SRIEX] fe 80| 4 2 0|M0| T, WA I8 80| 5 2
Ol ©E = RUUCL M2k AEE HES|) LAEQCHT 8 & i)

Ol UDEDE| AHEE LULHSUT Y B4 FEEE 2 A Z20NN LHSHHE oo
St Z(U4)0E BEEIC

Page 13 of 22
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8. #3183 (References)

HELOMROEEY DA H204-67 = (2014-02-12), 4| YA =HERIE

ASYUFTUEYN DA H2014-136 £ (2014-07-30), 2IHEEY SHMEIE, #©E 4, IUSHAY
(HlEf2iOrS 0|28 SHECHOIAY)

Maron, D.M. and Ames, B.N (1983) Revised Methods for the Salmonella Mutagenicity Test.
Mutation Res. 113, 173-215

OECD Guidelines for the testing of chemicals, Section 4, TG. No. 471 'Bacteral Reverse
Mutation Test' (1997-07-21)

CECD Frinciples of Good Laboratory Practice, ENV/MC/CHEM (98117 (a5 revised in 1997)
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9, Tables

Table 1 . Result of concentration rznge—finding test (Group summary)

Testor  Chomipal Dot Colonies/plate (Mean =5.0,) [Factor]™
strain - fredted  {wgfplae) Without S rmix With 59 mix
TATE Test 0 T B[+ 5
solltion 50 #E 1 | 0% ] 4 2 | 14 ]
100 A 0 [ 08 ] o+ 4 [ 12 ]
50 <t SO G I Bk 5 [ 10 ]
1000 HEx & [ 13 1] g 1 [ 0B ]
5000 Bit-1t o 28 ] W+ 2 [ 63 ]
TAIND Teast 0 2 = 3 7+ 7
solution 8 1@+ 8 [ 10 ] "+ 7 o[ 08 ]
100 ek 6 ] 1l ] 1+ 85 [ 69 |
B0 1+ 5 | 10 1 128+ 5 [ 10 ]
110 N 0 - 1 s 1 19 =10 [ 10 |
5000 .o+ 17 I 27 ] 12+ 8 [ 10 |
TATG3G Tast 0 1+ 2 15+
solution 50 Fx 3 [ 121 1k @ [ HE ]
100 | T R | [ 43 ] Tave [ 10 |
500 b= 51 10 1 M=+ 1 [ 09 |
1040 i+ 21 11 1] 1 [ o9 |
5000 Bx 2 [ 41 ] W=+ 1 [ 09 |
TATEST Tost 0 ]+ | 19+ |
salution 50 ix 1 [ 1] BE 1 [ 11 ]
10 g% E [ 1w ] - L A R U S
500 (| I - ) e - | o= [ |
1000 W+ 2 [ 12 1] e 1 [1p ]
G000 B 1 [ 18 1 MW+ 1 [ 11 ]
WRZ LA Toest 0 M+ 3 7.+ 13
soiufion 50 4+ 3 [ 10 ] -k 2 [ 08 |
100 s+ 5[ 101 42 x 2 [ 08 |
500 g4 2 [ 16 ] Mok 1 [ a3 |
1000 Hx 4 [ 08 1 /L 5 [ 08 ]
GO0 & 5 [ 08 1 o 2 [ 06 ]
Positive contrals
TASH AF=7 01 4% £ 85 [ 157 1
TA100 AF=2 0.0 3 =2 1 38 1
TA1535 Mak, 1S O o T
THIEAT B-AA 400 8 = 13 [ 195 ]
WP2uwd  AF-2 oH 48 =13 [ 111 )
TAIA ey 05 M+ 1| [ 10|
TA100 T 1.0 459+ 30 [ 36 |
TA1535 =An 2.0 163 = 11 [ 109 ]
TAI5IT ) 20 168 £ 13 [ 128 |
WP2uid  2-AA 10,0 A+ 7 [ 8o

“ Mo, of colonies of teated plateNo, ot colonies of negative contral plate
MaMy © Sodium azide, AF-2 © 2—(2-furyl}-3-{5-nitra~2~furylJacryiamide
9-A4 T S-Aminpachdine, 2-AA | 2-Amincanthracens
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Table 2 . Result of main test (Group summary)

Testar Chomitsl Bozs Calonies/plate (Mean=5.0.) [Factor]®
strain treated  {pg/piate) Without 53 mix With 59 mix
TAE Tesl 0 ] £l £ 2
solution M 2 £ T ] ¢ IR S
a5 a2 [ogg 1 " 4: S S S |
1750 i . ] el V- S o S T i
2500 5 + 4 [ 15 ] M = BT Eh )
5000 B+ 4 [ zp ] g 8 [ ¥o ]
TAN Test 0 13|+ 3 16 = 7
salution N3 WL 6 [ 12 ] M+ 4 [ 08 ]
b5 8+ 12 [ 13 ] .2 T R
1250 199 £ 58 | 1.5 ] 2+ 8 [ 11 ]
B0 M0+ | [ 20 ] (T S 1 T (O | |
50 3 e 12 [ 34 ] 24 4 [ 1 ]
TAThAG Test i T =+ 1
solution kik! e 2 [ 08 ] Wt 2 [ 09 ]
25 % 2 [ 10 1] e [ B3]
1250 Bz 4 [ 08 1] = i L !
2500 b i =S N G 1 | 0 O A . |
5000 W 1 [ 08 1 E g - T
TTAIGA Test 0 7+ 1 2
golution 33 T4 2 [ o8 ] e 1 1 44 ]
B4 - S TR (L 1 | e 2 [ oy 3
1250 g 1 [ eE ] nx1 [ 58]
2500 7 (N (S 1 S | - L |
5000 B+ ¥ [ 16 1 WwE 1 [ 0B ]
WREL Test 1] 4 = 9 4 £ 3
solution $ & 3 [ 18] B kY o]
B4 #+ 4 1 10 ] NHx 2 [ 08 ]
1250 -+ 2 [ 03 ] -2 [ 0B}
25000 - e S R | Bx & [ o8 ]
5000 W+ 2 {07 ] B 1 [ 0s )
Positive controds
T08 AF-2 01 #8407 ]
TAIOD AF-2 0.01 s 4 16 [ 28 1
TA1535 Mahl 05 44+ 16 [ 210 ]
TA1537 B-Ak 00 183 £ 19 [ 222 ]
WPZined  AF-2 0.01 B+ 14 [ 107 ]
TAE -8 0.5 4.+ A | ®R]
TA00 ) 1.0 3 = 5 [ 33 ]
TA1535 ~AA 20 63 = 8 [ 0.2 ]
Ta1587 2=Ad 20 = S A R
WPZind  2=AA 10.0 3}/ =130 | 76 ]

* No. of colonies of treated plate/No. of colonies of negative control plate
Mahly * Sodium azide, AF-2 @ 2~{2-furyl}=3-{5-nitro=2-furyilacrylamide
3-AA © B-Aminoacriding, 2=Af © 2-Aminoanthracens

FPage 16 of 22
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10. Appendices

Appendix 1 . Result of concentration range—finding test (individual summary)

Colonies/plate (Plate A, B and G}

Testar Chemical Dose
stwin  weated  (ug/plate) Without 9 mix With § mix
TAIE Tesl il 26 0 kT a9 0 a7
solution 50 woO% M 5 B 47
100 76 Pl M a7 42 i
500 9 a0 K W4 a5
1000 i 43 k] Mmoo 0
000 76 ar 7 32 & 2B
TATOD Tesl 0 e 124 13 124 135 123
solution 50 123 113 128 125 115 M
100 L7 | S 1 124 12 {5
500 123 1@ 118 128 120 1
1000 16 1% 13 138 122 138
_ 50100 3?2 Am M5 123 120 137
TAI53S Test ] 15 16 12 15 14 16
salution 50 il 19 14 14 18 1
100 i 7 15 15 14 15
500 15 12 18 irl 13 15
1000 14 16 17 1 13 13
5000 i 18 15 i 4 13
TAIGaT Tesl! i g g B 14 12 14
solutian 50 a ] g 5 14 15
100 8 10 7 15 15 14
500 12 g 12 il i7 14
1000 i2 10 § 12 14 14
5000 16 16 14 1 14 15
WP2uwrd Test 0 47 44 4 45 a5 51
solution 5 0 45 6 6 42 &
100 1 7 47 4z 41 44
500 45 41 43 42 42 40
1000 a2 40 15 35 a8 45
5000 o2 M # at | 28
Positive conirols
TAdA AF-2 01 LT -1 .
TAI00 AF-2 0.01 E R 1 .
TANG35 Mahly 0.5 336 332 3594
TAIGAT ) 0.0 1m0 T 18D
WRZtvrA AF-2 0.01 472 490 447
TASH P 0.5 M mn
TA00 2=A4 1.0 437 454 442
TA1535 P—AA 20 15 17 s
TA1537 -4 20 1 T
WRZ LA 2=-An Ry ¥ W an

MaNa © Sodiurm azide, AF-2 @ 2-(2-furyl}-3-{5-nitra~2=furyl)acniamide

S-AA | HAminpacriding, 2-AA - Z-Aminoanthracens

Page 17 of 22
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Appendix 2 . Result of main lest (Individual summary)

Colonies/plate (Piate A, B and C)

Testar Chemical Dose
shain  weated  (ug/piate] Without 89 miy With 59 misx
TAB  Test 0 ® W7 I T
solution 314 i #8 p LTI
65 &5 48 M M4 W
1250 T S # 2 4
2500 55 8 6l /M M
5000 B B B 4 4 4
TATD Taar 0 124 130 141 123 121 110
salution 33 158 169 166 g 18 115
26 163 183 182 122 12 12
1250 #1824 31
2500 26 67 284 1m0
5000 W oI 128 12 1M
TAToa Test 0 13 18 4 15 16 17
solution 313 2 10 13 2 18 W
(] 1 % 12 IR - ¥
1250 W 1 @ B B
500 w1 12 LT B
5000 2 12 14 3 15 N
TATG Teatl 0 ] B 3 1 12 W
solution 313 5 7 B (T T
5 b B 10 "N 10
1250 7 B & s S ' S
2500 8 b 7 N W 1
5000 7 B B w9 10
WEZuviA Tesl 0 T B a0 5
salution 313 A M & 4 51 48
25 2 8 W £ 4 B
1250 VY S R -
2500 ® ¥ 4 B/ p
Z00 | - R
Positive controls
A AE-2 01 WE 4Ry 02
TA100 AF=2 0.01 ORI "
TA1545 Nal; 05 M a2 2w
TAI537 -AA 40.0 159 184 46
WPZuwrd  AF-2 0.01 481 454 464
TAd8 I-AA 0.5 MW %
TAI00 2-AA 1.0 412 a3
TA1535 2-A 20 5 1B 12
TA13IT 2=A4 20 168 164 180
WPZuwd  P-AA 10.0 3 B9 M

NaMy @ Sodium azide, AF-2 © 2-{2-furyl}-3-{5-nitro-2-furylJacrdamide

S-A4 | S-Aminoacrdine, 2-AA © 2-Aminpanthracens

Page 18 of 22
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11, Annexes
Annex 1. Historical background data
TAEE | TAI0 | TA1535 | TA1537 | wWP2iws
MNegative Control
Sﬂ. Al - + - + - o+ == o+ - +
Mean Colany N ] 108 tan 1§ 1 a 14 4 55
50 5 ] 13 2 1 12 3 ] n 2
Minimem " i () Lili] ] T ] 5 2 2
Mamum I 15 151 i 5 7 17 2 73 i
Positive Control
AF=2 a-Ah AF-2 AN Nahi 2=AR G-A4 2=RA AF-2 2-0A
50 Mix + - + - + - 4 = +
Mean Coiony a7 24 411 503 135 162 241 184 and 344
50 108 7 55 108 fif 3B 12 55 107 HE
Minimum a0 Ta 7 266 208 B4 B4 £l 135 185
M aximum 774 3 54 28 a0 87 g55 268 Bk fal

(update August 29, 2914)
Mumber of experiments @ 7, Number of positve conirols © 42, Number of negafve contiols © 42
Nagative control [Vehicle - distified waler, DM20)
Wang | Sodum azde [0 5w/ piale)
AF-2 1 2=(3-furyl)=3~(5-nira=2=lury)acrylamids
(0. Vi /piste for TASE, 000/ plate tor TATOD and £, col WP2unrd)
§-58 ° 9-Aminoacridine (40u/plate)
2 C 2=Amincanifracens
10,50 pate for TROR, 1. 0ug/otate lor TAICO, 2 Cue/plate Tor TAIE3S and TAIES?, 10,0/ plake for B, ook WE2wra)

Page 19 of 22
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Annex 2. Information of test substance (Submitted by sponsor)

MR Heo|Rx

fEEHD UsidRle Mo DWE Hsid AEEE oIt HEE BN RN Rl
2

* @UO 28 04 B A REOIK AW Wt FUNL.

Page (172
T i =
Y | mew T W MW Hen: asE _Cmer )
A B B B [Test substancs
AHEES i
fivame of test substencel | N e . ]
=5 B U NE O edl O 09E O siEd O RS
e - (Classificatian) O 2|6}
=28
Sagriied ) HEA NN
HEY
{Munufeciring cital - 01418 3y 159
uaw 0 W5 Nt g O 87 EHaras): i
- ADelvary amour) [ glo= [kl wl [} |
Cag Mo, aif O3 ma
T EEmm 5]
(0T N ot | O&5AE m 2
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2. Mg (AN A5 UE) AR AN FAGREE
7. 2w
W AZANG L ALFA

B Age ALEE 7t 744 A EF HepG2:= ATCC(American type culture collection)el] 4]
F98t90.1, 10% FBS$ penicillin(100 units/mL), streptomycin(100 g/mL)°] &&=
DMEM ¥WlAZ AR&&te wjstda, 37T, 5% COq 95% humid air® 223 u] 7)o A
Mgt A¥ YE&E Mosmann YL WH3Y FAs%c)h HepGRHYE 1x10°
cells/well EX 2 96-well plated] T3l 2447F S¢F wlkst & ZF wello] v EpIUH
FEES s-EE 79 UM WEFAA 4 AEESY FAHS ATHEUT 24270 T
MTT &9 500 ng/mLS #7betal 4413k St Widd &, vlAE AAstar DMSO 200 ul
£ 75t 560 nmoll A FHEE S5

Y. A
(1) HEUYE AR A 54

7154 AFLeEA ALy st tdAdo] BEE FxoA Eeol AFHoF $
mEld B AgeM= 4 AEE AT T HYE AR 4 AEES 0-100 v
g/mLe FE= AXd At AX ZA AFE I

Chrysin®} Quercetine 0-100 ng/mL2e] FxdA A X S5Ao] vettx] &eltl Quercetin
o A, 40, 50, 60 ug/mL FEAA FAHLE {32 zolE RoleH ol HEAHU
52 AAARNFig. 5-12). Isorhamnetin2 90, 100 ug/mLo A #2405 AEHo] A
Hoth. wtA] isorhamnetin® 0-80 ng/mlLe] BEdA ¢AF =22 #E¥ 9 oH(Fig.
5-13).
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chrysin
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Fig. 5-12. Viahility of HepG2 cell following 24 h of treatment with different
concentrations of Chrysin and Quercetin.

The results were presented mean £ SD at least three independent experiments, each
perforrned in triplicate (n=3). Differences were considered statistically significant at p<0.05
by Duncan’'s multiple range test
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Isorhamnetin

120

Cabcﬂbabcaah
be  bc be
100 k
d
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Cell viabillity (34)
2

Fig. 5-13. Viability of HepG2 cell following 24 h of treatment with different
concentrations of Isorbammetin,

The results were presented mean + SD at least three independent expermments, each
performed in triplicate (n=3), Differences were congickred statistically significant at p<0.05
by Duncan's multiple range tast

Cinnamic acid® caffeic acidE 40 pg/ml o]/32] FEdAM Ao TAHes f9=4]
aol@ EeolAe fte olRRAE ADlekR] f& pxo thulale 85% olakE FE9
v} wilA cinnamic acid$} caffeic acidE 0-30 pg/mle] FE4d4 4% 52 #4E
sl cH{Fig. 5-14).
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Cinnamic acid
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Fig. 5-14. Viahility of HepG2 cell following 24 h of treatment with different
concentrations of Cinnamic acid and Caffeic acd.

The results were presented mean + SD at least three independent experiments, each
perfurmed in triplicate (n=3), Differences were congidered statistically significant at p<0.05
by Duncan's multiple range tast

38|32 Kagmpherol, myricetin, protocatechuic acid, vamillic acid, p-ocoumaric acidi= 30
ug/ml o] 48] Feda JEEe] FAH2z {o|AQ] zojdg RolA: fgilterd o5
E HEHA @ w59 du % 85% ©|3E 4= WA kampherol, myricetin,
protocatechuic acid, vanillic acid, p-coumaric acide 0-20 g/ml8 E=x9A4 38 ¥ &
2 $#= ) Fig. 5-15, 5-16).
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Kaempherol
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Fig. 5-15. Viahility of HeplGZ cell following 24 h of treatment with different
concenitrations of Kampherol and Myricetin.

The results were presented mean £ SD at least three independent experiments, each
performed in tnplicate (n=3). Differences were considered statistically significant at p<0.05

by Duncan's multiple range test
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protocatechuic acid
120

{ @

100 LT ok

Cell viabillity (34)
3
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Concentration (ug/mL}

Vanillic acid
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100

cell viabillity (%)
3
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P-coumaric acid

ab ab
100 - ab be ah

cell viabillity (%)
8

L] 10 20 30 40 50 &0 70 80 90 100
Concentration (ug/mL)

Fig. 5-16. Viability of HepG2 cell following 24 h of treatment with different
concentrations of Protocatechuic acid, Vanillic acid, and P-coumaric aicd.

The results were presented mean + SD at least three independent experiments, each performed in
triplicate (n=3). Differences were considered statistically significant at p<0.05 by Duncan’s multiple

range test.
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¥ salicylic acide 20 g/mL o]-48] FEdA 4E&e] FAHLE 79239 Aold
1, 0-10 ug/ml & F=AA A FEZ FAF ATHFig. 6-17).

Salicylic acid

120
a

a
. h
b v b B B b

80
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0
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o

g

Cell viabillity (34)
z

Concentration (ug/mdL)

Fig. 5-17. Viahility of HepG2 cell following 24 h of treatment with different
concentrations of Salicylic acid.

The resplts were precented mesn + SID at least three independent experiments, each
performed in triplicate (n=3), Differences were congidered statistically significant at p<0.05
by Duncan's multiple range test

. 8%

O & 4d¥e F A8 4Ad = d4s d¥pnd 4 4EES 0-100 jg/mLe
TEE MEd Azlsie] AX F4 A€ JYskRh

O Chrysin® Quercetine (-100 pg/ml¥ FE4X ME 54 YA #ix,
Isothamnetin® 0-80 Lg/mLe] ¥EoA AX 540 Jel}a] &dek Cinnamin acids}
Caffeic acide 0-30 g/mlL%] T ENA HE 4] Yvehix] #5932, kampherol,
myTicetin, protocatechuic acid, vanillic acid, p-coumaric acid= 0-20 pg/mLe] =AM
A9HY FEE F@aAHYAY Salicylic acdde 0-10 pg/ml. 2] FEA F Y = #E
HAd.
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A 6 A vgye A4 F9=E 754 2 A47A
(FE71% - A9ALE749 A L)
1. HE

drtE e SAF 2EG A gox A 2B g ] oz BEE AR
2 g Ao 9] Hu, 53] Hrle It &% viE AHEFH Fd 19 AWl A
o &3 2 AAA ZAge] A= ol AN, ol LHE AL w5 AT4F dWHewm
olopd ARt AFAYEFE FF A¥e] 87HE vty AEHSE 34T 71RY 7%
o] HAHAE Wl Yeue AHFH, AAFH AR 2EGLE e F¢ AL FA57]
3 o2 7Aoo A ol thAsE FolH4l ®-§Eo] &Ad3dE.

7 el A =] 421 g0 2 A B A - F- Al E =
(hypothalamus-pituitary-adrenal gland ; HPA axis)ol 93] ZAH®, ~E# 27t Fo|xH
AaHRoA 29 d A5 T2E WESTEE(Corticotropin releasing hormon, CRH)o] Al
Ao HEFAARE A, BAH 425 2 E(adrenccorticotropic hormon, ACTH)E H&

Bha, o= HA¥ Ao HulHo] RBA1¢) cortisol 5 glucocorticoid?] < o &9 Ey|E F
7FAA, A Z 1Fe 2 AL, glucocorticoids 2EH A0 Uls ¥vhgate s 27 o
AL A9 &4, 48984 84 4 HUls F uaw A4 48 EE fEdE AEFAL T

2goz oA Yo

Medscape® www.medscape.co

Figure 1. Functions of the
—.____ CRF system
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18] 31 glucocorticoid”7t ¥ AE ] 2o oot BFFEI wobA I, 7T ==HH 7]
o3 FF& BT vt fF E SA4RT o, AAAS d#Hd vEFd ANY FH
(BESE, $2F, A% @ a3 =3 4% + o
2E# 29 AN AL A2 B 489S /A ey, A HAE dFHn W



HPA axiss} AZEWUL HYAEHA JHAN FEFFedes A2E 3o AANHR g
o Z Axde] 33 H99 AW (paraventricular nucleus)® 3 vi(hippocampus)= 3 2]
WA dFEtm, ol 44, 79, 48, RS opT} 7|y R ATHY AHe UL
A 22 Y(serotonin, 5-hydroxytryptamine, 5-HT)-2 » FH9A I 4E s 2
FAGEAY dF o Fx BMM{dorsal raphe nucleiddlq T4 =], XAeite)s M2z
9} w39 (candate muclens)S 2} fHE AA sH2 Agse] ¥ AAd REdr A=
Ed FiA= 3A 78 14FeE ERFIAU(G-HTr). Cyclic adencsine monophosphate
(cAMP) N ZA€#Z9} neurotrophic factor AEAEA=27 ¢alx fled, A&, A, Y&
HgE, 33, 25, 4, 48, 48, £49, 7E, ¥F ¥ 0U# 4899 J%el =29
Aoz 48 4ok

Call body Tryptophan (TRYF) Tarminal
1

sy i © 2005 Mafurs
Mature Reviews

cAMP |3} A#HAT 4 AA¢ YA AAEe] HFA® H45FLd o6 =d=a 3l
5-HTasagr TEAE cAMP A2 E B4X7] 2, 5-HTiammee S48t A740d83d] &
F FEA% A%std G @AE ZF-55 adenylyl cyclase (AC)E EARAIL, ACE
adenosine  triphosphate (ATP)4lA] cAMP2] A4E F7MAFZ, cAMPE A
cAMP-dependent protein kinase (PKA}E ®ASAzlvt. PKAE 484, o|& FZ(on
channel), G @94, &4, FA}S1Atranscriptional factor)E T S¥§ @A 94
g 54 A% 75& =3dd.

NMDA F4A4% 2Ed4E BL 4848 714 glon, 53 #udA 7o+ ge 98
£ 7IAA 9ok, NMDA F§#42 B4d8e AMPA FE£A9 BA%E fdld, A44x9
spine 71, AAAEY 43 F A7]79d gL d%¥s Fo JAoZ 48A 9. NMDA
F4¥ = =99 D1 o849 QAN 5L SEA AEAEe] dgd gE AR
ArEE zAsAY, AFHYN AR Alolg FAE fFEsE 71FE @4 ¢l DI SEAS
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NMDA <84 Apolel dojub= FZ &8 wet Ao AMdo] 2Eddvs e rs=
A9, NMDA E&A7} Axe Algd] APHez #FAdgs A& 4t H§Fo
NMDA &7 D1 &A% 23288 e AX AMEH AE Alolg] Azdd 237
ol AR tE 71Fe 3 SHdeE JAEY. v 2E AT APEH AR Ate]g A
24 7150 e shve JlEde 94%E TAA #i, HE GE JeHE A9FeE &
AspaA JPHE. o F uFo] 3P, NMDAZF @#o3te AR AR 7|58 €Y 9,11‘1:
WET AEEE, AEE AAEE BE 5 ke o] Atk o] gEd HEF, AL
F0ET, 8, A 5 4% 85 ARs] A7 d¥SE NMDA &A1 A E}"J‘?}
G771 o] FolA stk & £ol, €& "I H 710 A &= A, 2 'EHY o’

= ¢3Ego] Hd #FE3 NMDAsTEAS &3S Adsr] wEol dojdris Ao 3—}?1]94
4doltt. NMDA #3Fo] AgHH, Ao AAAE AloldA s g Ads= o7 9& L 5
= SFEAEE &5 & W57 diEclEte Aotk W& NMDA &A1& &4 3 s,
NMDAZ} s st A% AlEst &4 5 JUTHd, NMDA 5839 840| HAE4UA 4
E Hole AAEEF § 4F 23 ARY Y= 4] €8 He Ao

NMDA receptor synaptic cleft

Caz 3
glycme glutamate
\ . <
Zn* modulatory site. _/QMDA recognition site

polyamine

modulatory site :
@ .... .. 000000000000

W\T l]\\. Ill \\\\)T[';\\ VA

'\ Y (\'.,\l\'\‘\t\ll*.".

99000809 .
Mg?* binding site'/

post-synaptic membrane

cytoplasm
©ICNSforumcom 2002

g3 AH g Ak 9te FH ¥ = superoxide, hydroxy peroxyl alkoxyl, hydroperoxyl
radical, nitric oxides ¥ #& # A A4 F(reactive oxygen spesise, ROS)2 && HAo|r} A
¥ JAARAgA ZAdA2EA AHAEY A4H 717 AxE §EE 2Eee 98E dvh AT
34'35]' 2EHL FD, &F T 99 7HA dUdLeE A%t A5 A 4HE BHUALAELS &=

T 28, ¢35y, #d2¢ FFL T3 22 HIA HAEE dog= dder ¢EA
1}, Heme oxygenase (HO)= A3 34tal Al2d"o] F8% Y4842 4 HO FEAF
B¢l HO-12 A XY 9] hemed H3& g4tsigts, &, billiverding FHETH 38 44
29 datstga, A, billiverdin®t HO-1 2 AA|H oz xSy 8 AFEY oA, 9T R
Fa3 FE-S st AR 4EA o, vEd Ao Aoz FE5 va vt 53
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I+ HO-17 12 BAEEC] 343t A48 Tt 43d 2eg e g o A=z &
28 A e gL A7/ RaFHa gl

ole] B A+ HEHIYFE 8% 270 7|TAE B E47HE gt 13132
2 vgyiuse] Ao, 29l ads Sl ANRE Az 2 $£589 in vivo AolAe
Ade) A in vitro screening assay toolES E835ld] 71 L AL RolE= ARE A
215 T e 5o R e )

T3 ATEA YERIUF ARE o835ty 2EHA SE2¥Q glucocorticoidd] 2% A7
AZ R3EHAE HQ R EAE v 47 son, AZEY $£8A9 8434 E Sled
ANE9) AZEY S4AE BF cAMPY 24& s aA stk NMDA #&A& £%
Ca” %4 97 &aaE AFstm, AFAENA HO-1 B4 24& FUsigrh 28 A=
ARE in vivo assay & ST AGA BdA M 4L AFSn o Y ELE
Ao A B dA7e €H AEE Bt T5HeR AN E FRE F Qe dEAY
BEE AEAAY AAE Adee] 754 AFoEA 2 AHE 4R g

2.4 4 2+

ZF vy 59 2 A9 84 vudds 8 {FAAS 44

(1) 4344

(7}) Glucocorticoid % HAAME &4 2ddxe] Hlelduye 563 vl 2
@4
O HEEIRe] 2], Ay, 8o FEE9] AME- AEF] AU/t 4

- Z} AEE e E MTTE o] &3 cell cytotoxicityE &ARAdHtt SH-SYLY cell
(neuroblastoma, human dopaminergic neuronal cell)2 1% antimicotics/antibiotics®}
10% FBSE #8438k RPMI-1640 w]=|o|A w]<ksln 96—well plated] AFEZ=7F 10°-10°
cel/mz} HEE seeding 3 & 24417+ Xt o zbzhe] AHE FEHR AHSIHTE Al
2 Ag 24A7F &, MTT test& AE QY=L =434t}

rtllo —lo{r

@ Glucocorticoid % HAHAHE &4 R HElguFe Regs Hn 2 g4

- A% A EF(SHSY-5Y cell line)E 96well microplated] 25x10° cell/well o2 B3
3] 24417 & e gFdLe A2 wmAStT 1mM g Z2HE(Corticosterone) S A7}l
ANEEAS fFdAZ] & ZF AYPARE FEEE FH7FES 2447F 8% AR 8] go]
B3 HEe AYEEL MTT assayE o] &5l &35 ¢tk

() HAZAE A2ed 584 34 28 (cAMP) RddX9 Hg e B3 E
3 w2 EA
@ HigRlTe 24, A9, d 259 AN AEF] JUgAEs 43
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— 2+ NEE YAe s MTTE o]83F cell cytotoxicity® &A89th A X+ human
serotonin 5—HT6 receptor gene &Y stably Human astrocytoma 1321N1 cellsE o]
BEHT, AXE 24A7F vl & ASd RS A ASIE phosphodiesterase inhibitors
IBMX (0.5 mM) ¢} Ro 20—-1724 (0.1 mM)E XE¥3% PBS & H|A 2A & ARE 5%
HE AEF F, 24X7 F, MTT test®2 AE Y=L =33

© YARAE AEY 84 B4 24 (AVP) 2ddAe HlERe HeED um
9 4

— stably Human astrocytoma 1321N1 cellsE o] 83lR3, AXE 24A17 vl & A5
A vjAE A AHs phosphodiesterase inhibitors IBMX (0.5 mM) € Ro 20-1724 (0.1
mM)E XZ33t PBS 2 HR] A F 4 Al5¢} serotonin (5—HT) 100uME 165% F<t
22 HEFE lysisT A|BF R&D Systems cAMP Assay kit A3 ¥hid ule} 84 &3
BT

() FJABAE FEo oG A3 &% in vitro R A 9] velih} 9 R a3
i g g
@ WHIENILUEe] B9 XQ, SHE FE229] AFE AXF HAEs] 44

— AlTate] SD ratol A ElolE AW F, DEse HE BFsin r3g o §3d
s s poly—L-lysineo] HH 48 welle] AEE wjgslgdet. WY 194 J€
& X 8] ARE glutamater} Qe A2 HRFD E 7LA He & ARE TEEE
AZ S F, 24X2F T MTT test2 A E AFLS 24340

© AYAAAE SR olg A &4 in viro REAS] WERILIRS] HEET HW

B4

— QAR SD rae] N HelE Ad F. @Es] B BT @rBL o3
AmtE FeSE poly-L-lysinee] ZHY &efol=e] AXE WFsETh WY 1A 5

= g WA dRE glutamatert PE HIAE viHZD wg 794 e @ A8L 3
3lH T &8}o| =& magnesium free HEPES buffer® 23] washing & Fura—2, AM (1u
M)L A gtH1A|ZF, A&). Magnesiumo] So]¢9 ¥+ HEPES buffer® 23] washing &
magnesium free HEPES bufferg € 30% 7} A2dx Bn@AsHTE Egojsg xzh
o] oBE &4 340/380nm WL o|&F MITY ZH UL =FH5T magnesium free
HEPES buffer® 53zt £31F 3 NMDA(100pM)E 1023t E3F kg control2 AMS-3}
31 antagonist@l D—APS(250uM)E 18ZF 8531 NMDA (100uM)e} D—APS T A

& Ao 102 E3Fo] JAEH=A #F91st 3, A magnesium free HEPES bufferg&
58ZF Z8)F 3 NMDA(100uM)E 1027 E#Fo](2d~3¥) FEH=RE FA3 & 4
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el o]l &3t

(&) HAAZME heme oxygenase—1 B4 =& in vitro X dojA 2] HEL e B
RN PR R
O HAAME heme oxygenase—1 A ZA in vitro Edo|Ae] vlelgh R H3 a3 H
a g Y

— QIAIEk2Le] SD rate] A ElolE AW &, dRsle] HE RIsia #HUFS o] 85
HolE B2st poly—L-lysinee] ZEIE HTSE 96 welld] AZE d|ksigot. g 4
A =He d vAY YRE glutamater} gIE WA Z vl F2 g 784 HE @ A4ES
THAT. 449 ARE FEEE AT F, AFE A F 4AZ FH 100 pM CuS04
E 24hr HHEHEY =AL 9439 o, 24 hr F, culture mediaZ® A|ASIT fixation
buffer2 24 158 3A3}FY}. Wash buffer® 23 washing 2, detergent?l triton
X—100°] FH7}¥  permeabilization buffero|4] AF&dA 158 Hz s
permeabilization buffer® AAs}iL 23 washing F, 1% FBS7} &83 blocking bufferd]
A 158 HAEE &, 1A 12 HO-1 antibodyE ALdlA 1AX71E¢H w8 A AT
o], Hoechstd} dylight 5492 3087+ A7) & HTSE o]&sle] 2R3}

(2) 2494

(7B) Glucocorticoid % HARAAE &4 2dd e uegvh e nsas) vz 2 ¢
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A B Ade] d7=2 100 ug/ml & oA Ael@4 d4F& 9 g, 44

T2 10 ug/mL¥F 30 ug/mLo.2 A4 g} (Fig. 6-1, 6-2).
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Fig. 6—10. inhibitory effects of extracts from Hippophae rhamnoiges against NMDA —induced
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Ca®' influx on primary hippocampal neuron cells (Kang—won do, leaves).
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Fig. 6—11. inhibitory effects of extracts from Hippophae rhamnoiges against NMDA —induced
Ca® influx on primary hippocampal neuron cells (Kyung ki, leaves).
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Fig. 6—12 inhibitory effects of extracts from Hippophae rhamnoides against NMDA—induced Ca?*

influx on primary hippocampal neuron cells (Jang—heung, leaves).
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Fig. 6—13 inhibitory effects of extracts from Hippophae rhamncides against NMDA—-induced Ca®'
influx on primary hippocampal neuron cells.
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Fig. 6—14 inhibitory effects of extracts from Hippophae rhamnoides against NMDA—induced Ca®
influx on primary hippocampal neuron cells. The columns represent mean + SD, p < 0.05,
“p < 0.01, 7p < 0.001 vs the Control group.
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Fig. 6—15. Cytotoxicity of extracts from Hippophae rhamnordes on primary cortex neuron cells.
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Fig. 6—17 inhibitory effects of extracts from Hippophae rhamnordes against CuSO4-—induced
HO-1 express on primary cortex neuron cells, The columns represent mean + SD, 'p <
0.05, “p < 0.01, ™p < 0.001 vs the Control group.
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Control CuS04

Zk21(2l) 30% EtOH ZH21(Ql) 50% EtOH

Zr21(2l) 70% EtOH

Fig. 6—18. inhibitory effects of extracts from Hippophae rhamaoides against CuS04—induced HO-1
express on primary cortex neuron cells (Kang—won leaves). the columns represent mean = 5D,
“p < 0.05, Yp < 0.01, ™p < 0.001 ws the Control group.
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Control CuS04
2718 B ZA7|(Y) 5% EtOH
A71(Y) 30% EtOH A71(Y) 50% EtOH

A7|(Y) 70% EtOH

Fig. 6—19. [nhibitory effects of extracts from Hippophse rhamnosdes against CuSO4—induced HO—1
express on primary cortex neuron cells (Kyung—Ki leaves). the columns represent mean = SD,

o< 0.05, "p < 0.01, ™p < 0.001 vs the Control group.
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Xt=(2l) 70% EtOH

Fig. 6—20. inhibitory effects of extracts from Hippophae rhamnoides against CuSO4—induced HO-1
express on primary cortex neuron cells (Jang—heung leaves). the columns represent mean =
SD, "p < 0.05, "p < 0.01, ™p < 0.001 vsthe Control group.



Control CuS04

EE(Z20l) 5% EtOH

£+E(20) 50% EtOH

= (2 0f) 30% EtOH

EZ=(E0f) 70% EtOH

Fig. 6—21. inhibitory effects of extracts from Hippopfize rhampoides against CuS04—induced HO—1
express on primary cortex neuron cells (Jang—heung fruits). the columns represent mean £ SO,

o< 005, "p < 0.01, ™p < 0.001 vs the Control group.
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Control CuS04

Z2AKQ) 5% EtOH

=2 AHQ) 30% EtOH =3 AHQ) 50% EtOH

=2 AHQ) 70% EtOH

Fig. 6—22. inhibitory effects of extracts from Aipoophae rhamnordes against CuSO4—induced HO-1
express on primary cortex neuron cells (China, leaves). the columns represent mean * SD, “p
< 0.05, ™p < 0.01, ™p =< 0.001 ws the Control group.
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2l) 30% EtOH Xt= (5 Le9l) 50% EtOH

S (H2Y) 70% EtOH

Fig. 6—23. mnhbitory effects of extracts from Hipoophae riamnordes against CuSO4—1nduced HO—1
express on primary cortex neuron cells (Jang—heung, heated leaves). the columns represent

mean = SD, "p < 0.05, "p < 0.01, ™p < 0.001 vsthe Control group.
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= AASA

ATy T4
_ Dose .
Group A A& Sex No. of animal
(mg/kg B.W.)

Control Saline 0 Male 1001~1005
200 HEd}R(gd) 44 222 200 Male 2001~2005
500 HEERE(Y) 94 222 500 Male  3001~3005

AgEa %o

- 25 9 FEY F AYEAL AU/ 5 2 FEEs UY B¢ 19, 19 ¥
o s

@ dRrzy #F
= A AAC st il 15 o, FolF 14d T S A#R L AN EEH-

® Azws

- AFEe 45N, FEAN, NGELRA F UG B 499 13 Z35
© @ A W Bl

- We APEA Fol 3 AS B2 HYoH, o4 478 FAsHT

@ =49 9B FH T @
- z3e] BAE A% F 13 04 449 BAS 23R,

FAo)xe AST & ALT &3
— S8 F, HAqAe AST E ALT S AR A7) (DRI-CHEM 4000i, Fuji,
Japan)& o] &3ty A3}

© FAA=

— £ AZdAs AT IH g Be] 44 Hlmsr] fste] SPSS BARED
Hver 10.1)& o]83t F ARG L AL, B8] T840 A= student t test
= AAsad.
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(2) 484+
7P HEY J3(9]) €4 F2E 9 SD-rat2 o] &9 @3] o XA B}

O AHgE 2 dat 4

— Alg 717t A AFEEE Foo g o FFdolt olddEE #EAST A F A9
THE BF5H o] € AT AAE AT

@ AFHI}

- Alg 717 B 4 AET 9 AFF7HFESE FAEF(control) He] FoAFH L 4
Al & 2 Ad#, zZ} 3 controlZd e AF SV WE F9F7 Aol AT
(Tahle 6—1),

@ # AH H3}

- A 717 B AEFEY WY FHE FAH#E(control# vl #FE Ad, 24F

71 ¢ EF A4 dE djd3dn

@ z=H9 o Hdo A A}

- dF ¥ RE F9 743 v ¢ AAS FEsd EAE SFHIGT FAYUE
(control)@} Hlusle] G2 ARE AAI3lY FA ze|lE vHlug A3}, AELY EE
7] FAAAN F93F zolgs FAT F At 282 A AAGAN ALY
oA AAL BF & 4 YUt (Table 6-2, Fig. 6—24, 6—25, 6—26).

© 83 AST & ALT =4

- 3% F oA EFH & sty AST € ALTHE FAsSh. FA g (control)
HEste] AREE RE §93F ole ¢t (Fig. 6-27, 6-28).

) vlgel () 95 FZE9 SD-rat2 o] 83 149 ¥l Fo] =4 Hrl

O AHgE 2 dat 4

- Alg 717 B AFEA Fod mE oS oS REAS A, Fo
#EE dF5F o] H ALY AAE AU

@ AFH3

- Alg 717t B 7 AFT Y AFFHEFE FA G (control) o] foAFES 4
Al & ¥ AdF, zZ} 3 controlZd ] AHF SV WE F9F Aol AT
(Table 6—3).

@ # A= A3}

- A8 7|7 ¢ AEFEY WY A€ FAZw(controDF Hlaw #FEet 47, HF
717 B¢ EF AL A& s

@ z=H9 g HHo FA A}

- F5 ¥ RE F9 743 v ¢ JAAS FE5d EAE NG FAIE
(control)@} Hlmate] FoAFE HAEY FAL AolE vl A ARTY EE
Z7] FAAA fF938 zAols FHUAT F gt 2 A AANA JRAFY
oA AAL #AFA & 4 g%t} (Table 6—4, Fig. 6—29, 6—-30, 6—31).

© 83 AST @ ALT &34

- R F oA AL 3t AST € ALTH#HE &A1 T3+ (control) 7
Hlusle A2 5% 93 Aole gt} (Fig. 6-32, 6-33).
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Table 6—1. Body weight in rats treated orally extracts from Hippophae rhamnoides

Body weights (g)

Survival
group  individual 1 day 5 day 9 day 14 day rate. (%)
1001 302.65 315.48 33034 34136
1002 320.75 338.04 365.25 388.24
1003 317.03 325.42 346,23 364.44
Cont 1004 300.78 318.41 332,53 348.20 100
1005 313.33 333.14 359.08 373.19
aver 310,01 326.10 346.69 363.00
SD 8.82 9.55 15.54 18.91
2001 302.76 310.69 330.45 355.84
2002 321.08 338.37 365.58 388.57
2003 322.80 331.19 352.00 370.21
500 2004 300.67 300.21 33242 348.00 100
2005 313.20 333.01 358.95 373.06
aver 312.10 324.49 347.88 367.15
SD 10.18 13.55 15.78 15.77
3001 314.46 323.17 354.03 370.53
3002 327.01 343.20 360.48 373.78
3003 308.30 317.33 336.64 349.67
L0060 3004 300.82 32034 339.50 356.67 -
3005 204.13 305.18 310.78 318.53
aver 310.74 321.86 340,30 353.84
SD 11.85 13.80 19.24 2007
4001 312,60 329,69 342.65 355.96
4002 311.42 321.25 329.48 351.48
4003 308.19 323.12 317.53 342.10
2000 4004 315.46 312.70 338.94 34230 100
4005 20837 332.85 345.52 323.42
aver 309.21 323922 33215 347.96
D 6.60 0.85 11.21 6.90

The values shown are the mean latency = S.D: * P < 0.05, significantly different from
the Control—group. # P < 0.05, Statistical significance was tested with the unpaired
Student’s #—test,
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Table 6—2. Tissues weight in rats treated orally extracts from Hippophae rhamnoides

Tissue weights (g/100g)

group individual Liver Spleen Kidney
1001 3.63 0.21 0.77
1002 37 0.27 0.80
1003 3.92 0.23 0.75
Cont 1004 3.58 0.25 0.74
1005 4.08 0.26 0.73
aver 3.79 0.25 0.76
SD 0.21 0.03 0.03
2001 3.60 0.17 0.74
2002 3.68 0.24 0.80
2003 4.10 0.20 0.74
500 2004 3.55 0.22 0.74
2005 4.05 0.23 0.73
aver 3.80 0.21 0.75
SD 0.26 0.03 0.03
3001 3.68 0.20 0.75
3002 3.86 0.28 0.63
3003 3.99 0.22 0.70
1000 3004 3.88 0.20 0.75
3005 3.77 0.22 0.67
aver 3.84 0.23 0.71
SD 0.12 0.03 0.04
4001 3.90 0.26 0.78
4002 391 0.21 0.74
4003 3.90 0.28 0.73
2000 4004 4.18 0.28 0.80
4005 3.95 0.27 0.76
aver 3.97 0.26 0.76
SD 0.14 0.04 0.03

The wvalues shown are the mean latency £ S.D; x P < 0,05, significantly different from
the Control—group. # F < 0.05, Statistical significance was tested with the unpaired
Student’s i—test.
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Fig. 6—24. Appearance of liver in rats treated crally extracts from Hippophae rhamnoides
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Fig. 6—25. Appearance of spleen in rats treated crally extracts from Hippophae rhamnoides
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Fig. 6—26. Appearance of kidney in rats treated orally extracts from Hippophae rhamnoides
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Fig., 6—-27. Serum asparate aminotransferase in rats treated orally extracts from
Hippophae rhammoides The values shown are the mean latency £ 5D = F < 0.0b,
significantly different from the Control—group. Statistical significance was tested with the
unpaired Student’s ¢—test,
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Fig, 6—28., Serum alanine aminotransferase in rats treated orally extracts from
Hippophae rhamnoides The values shown are the mean latency = S.Di = P < 0,05,
gignificantly different from the Control—group. Statistical significance was tested with the
unpaired Student’s ¢—test,
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Table 6—3. Body weight in rats treated orally extracts from Hippophae rhamnoides

Body weights (g)

Survival
group individual 1 day 5 day 9 day 14 day rate ()
1001 243.53 264.91 286.28 298.34
1002 244.53 263.53 282.52 300.31
1003 247.65 267.20 286.74 293.75
Cont 1004 247.51 269.06 290.60 305.69 100
1005 241.73 262.68 283.62 296.75
aver 244.99 265.47 285.95 298.97
SD 2,57 2.63 3.14 4.46
2001 234.76 255.61 276.45 282.24
2002 241.64 262.63 283.62 296.75
2003 271.14 296.19 321.23 339.63
200 2004 225.84 253.68 281.52 292.31 100
2005 248.54 275.56 302.58 338.48
aver 24438 268.73 293.08 309.38
SD 17.16 17.58 18.59 27.15
3001 235.89 256.18 277.22 283.37
3002 24277 263.20 284.39 297.88
3003 272.27 296.76 322.00 340.76
500 3004 226.97 254.25 282.29 293.44 100
3005 249.67 276.13 303.35 339.61
aver 245.51 269.30 293.85 311.01
sD 17.16 17.58 18.59 27.15

The wvalues shown are the mean latency £ S.D; x P < 0,05, significantly different from
the Control—group. Statistical significance was tested with the unpaired Student's 7—test.
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Table 6—4, Tissues weight in rats treated orally extracts from Hippophae rhamnoides

Tissue weights (g/100g)

group individual Liver Spleen Kidney

1001 4.21 0.24 0.86

1002 4.04 0.24 0.80

1003 4.51 0.22 0.79

Cont 1004 4.20 0.22 0.76
1005 3.99 0.25 0.74

aver 4.19 0.24 0.79

sSD 0.20 0.01 0.05

2001 3.57 0.27 0.75

2002 4.47 0.25 0.79

2003 4.17 0.26 0.76

200 2004 4.02 0.23 0.90
2005 4.33 0.22 0.75

aver 4.11 0.25 0.79

SD 0.35 0.02 0.06

3001 3.56 0.24 0.71

3002 4.45 0.26 0.73

3003 4.16 0.27 0.74

500 3004 4.01 0.23 0.91
3005 4.33 0.21 0.75

aver 4.10 0.24 0.77

SD 0.35 0.02 0.09

The values shown are the mean latency = S.D; * P < 0.05, significantly different from

the cont—group. Statistical significance was tested with the unpaired Student’s #—test.
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Fig. 6—29. Appearance of liver in rats treated orally extracts from Hippophae rhamnoides
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Fig. 8—30. Appearance of spleen in rats treated orally extracts from Hippophae rhamnoides
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Fig. 6—31. Appearance of kidney in rats treated orally extracts from Hippophae rhamnoides
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Fig. 6—32, Serum asparate aminotransferase in rats treated orally extracts from
Hippophae rhamnoides The values shown are the mean latency £ S.D; = £ < 0,05,
significantly different from the Control—group. Statistical significance was tested with the

unpaired Student’s f—test.
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Fig. 6—33, Serum galanine aminotransferase in rats treated orally extracts from
Hippophae rhamnoides The values shown are the mean latency £ 5D = £ < 0,05,
significantly different from the Control—group. Statistical significance was tested with the

unpaired Student's f—test.
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. in vivo WELRIWE Q5 &5 FAF A=8Y H7)

(1) A3ay

(7) Electric Foot Shock modelS ©]-8% HePIUY A5 F252) AN4 J=284 H7t
O A¥5E

— 5F# ICR v} (male)s TFH3 £ 6Y B¢ TEASAY 373 slolA FE &
T AF|EA duk AR EE FAT &, A4S AAE AEstE AP AME-sATH A
A2 BL FAMAE o] &35t 2zt AANE md XASH, ALSAAE AgHE, A1EE
A, ANFEE, 454, €377 FRYY, AE70 A/SENE E AERAARE 71A)
g A AEIIEE H&Aste] A™ESET. 87| F olde] dAS A FAHE
AFol F7181A @& AANE AT £ 7 ¥ H7AF € ETHAY) 793 E &
2 & HA3a.

@ AHSE7

- B A FAL &5 (22 £ 3) C, AdEE (50 = 20) %, 37184 (10 ~ 15)
B/A1ZE, 2WF7] 12412 (8100 ~ 20:00), % (150 ~ 300) Luxe] A& RF0 2 44
H FEASAAA ARG S-85F T8t ARSSn, &3 2 A7 Bt FE AL
& AAFA.

@ AT 74
Dose
Group AlgEa (mg/kg Sex No. of animal
B.W.)
Nomal Saline 0 Male 100171010
Control Saline 0 Male 200172010
Diazepam Diazepam (LP.) 2 Male 300173010
Teanin Teanin 4 Male 400174010
Low UuE() ¢ FE2F 50 Male 500175010
middle UuE() ¢ FE2F 150 Male 600176010
High AU dF FE2E 300 Male 700177010
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CREEDET
- %3 9 2PE F AYEAL AT 5 24 FEE 0 AN 4TS
of gon, REFe 59 $39 sained Folsgch

AT

© A FHst
- AL AFAL TEYA, AFEAFA F 159 F< 549 13 A8 AT

(@ Electric Foot Shock model

- AYFTEN 2EH2E fFEdle WHOZEA electric foot shock WHE o83l T

AFEA B 28 T clectric foot shockg 3087 5% 7+AoZ 1%7F 0.6 mA9 A7)
TAE

o i §
© 23

- A vAg G AF Fo 3 3A17 A Ao]lE A|ASIA AEHE vlFHSt HEZE St
Atk 22+ moused A HEZ, UEZS AFHSHL, AAHAA EHS AFH3S 3,000
rpmolA] AR F AU Bt 242 dA AL FA BAste A o] &35}

ATt

© 2o} 29 29 o§F AN #Y

- 53 F FHEF ¥ 2L ALrteE dA4AA HAAPE S o8-8 powder FEE T
So0] -70Co RBAdY ALLEH o Dopamine (Dopamine ELISA Kit, Abnova Corp.,
Cat# KA1887, Taipei City, Taiwan), Norepinephrine (Norepinephrine ELISA Kit,
Abnova Corp., Cat# KA1891, Taipei City, Taiwan), Serotonin (Serotonin ELISA Kit,
Abnova Corp., Cat# KA1894, Taipei City, Taiwan), Corticosterone (Corticosterone
ELISA Ki, Abnova Corp., Cat# KA0468, Taipei City, Taiwan)& Z}7}9] kitE A}F&-3}]
A ZA A AEe AW b2 &4 it
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(2) 494+
(7}) Electric Foot Shock modelZ ©]-8-@ Hete v A+ F289 A4AH =84 37}

O AHE B AW 34
- AF 7R FL AGED T B YTt JHUFTL FAY 2}, T
#dE 953 o4 R AYE ANE AYT

@ AZFH3}
- ANE 71 L 4 NET e AFStES FAeT(control) Fe) fo A4S 4
Al a2 23, ZF 2 controlid# Y AT FrMEA dE F4F Aol= fURlTh

@ Electric Foot Shock ¥, serumo]*]¢] dopamine 3 W3}

— Electric Foot Shock® AAIF AEHAZE 715 F, HEWILREY A5 2&5E0] €%
dopamine F&d PAE FFES FAHHIY. F dopamine FA& 2EHE A= AT
Fo f23 o)t glglen, FANETQU DZPY theaning] A$dx HE wWEE I
0 & 4 gt A5 HERIUEY 5 FEES 58 T 25 H93 Hsr gl
.

60 -
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Fig 6—34. Effects of Water extracts Hippophae rhamnoides L. on dopamine levels in
gserum, Data are expressed as the mean latencies £ S.D. (n = 10). ##x P < 0.001,
wx P < 0,01, * P < 0,05 vs control. Normal: non—treatred group, Control: eletric foot
shock + saline administered group. DZP: eletric foot shock + 2 mg/kg diazepam
(i.p.), Theanin: eletric foot shock + 4 mg/kg theanin, Low: eletric foot shock + 50
mg/'kg water extrat of Hippophae rhamnoides L. leaf, Middle: eletric foot shock + 150
mg/keg water extrat of Hippophse rhamnoides L. leaf, High: eletric foot shock + 300
mg/kg water extrat of Hippophae rhamnoides L. leaf
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@ Electric Foot Shock ¥, whole brainel|lA€] dopamine @& w3}
— Electric Foot ShockZ 44 2E#fAF 718 &, vglelhvR Y g4 &880 oA
9] dopamine 54 vA 9% s 30E 998 AAASTTE T controld
(86.72 £ 5.21 ng/mg protein)-‘!] AL o9 dopamine £R)7} 2EH A 3L FF
Fs -",j--:«ilfil—‘rL (61.32 £ 3.15 ng/mg protein) ¥ WM& FejFo = AA F715 A&
el 3. ez AlEQ] HERUR 85 &S FEER A UL 9. Low,
Middle, High ell& 2Z32r, 80.41 £ 3.42, 77.43 £ 3.94, 71.42 £ 3.41 ng/mg protein®
2 F% 9&Fo g dopamine FX7t ZasE AL HASEY. Fdd=F¢ DIP
(63.52 + 4.72 ng/mg protein) &} theanine (73.31 + 5.15 ng/mg protein)g] ALE F
7bel dopamine X7} Sz #AE & FAsHG. ZEH L g Fo1E
dopamine &-& HERIVF 5 FEE &3 feFoz HAAT

100 -

Brain
90 -
80
£
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1.
-H
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30 +— —= —
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Fig 6—30b. Effects of Water extracts Hippophae rhamnoides L. on dopamine levels in
whole brain. Data are expressed as the mean latencies = $.D. (n = 10). #+*x P <
0.001, =+ P < 0.01, * P < 0.05 vs control. Normal: non—treatred group, Control:
eletric foot shock + saline administered group. DZP: eletric foot shock + 2 mglkg
diazepam (i.p.), Theanin: eletric foot shock + 4 mg/kg theanin, Low: eletric foot
shock + 50 mg/kg water extrat of Hippophae rhamnoides L. leaf, Middle: eletric foot
shock + 150 mg/kg water extrat of Hippophae rbamnordes L. leaf, Hight eletric foot
shock + 300 mg/ke water extrat of Hppophae rhamnordes L. leal
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(® Electric Foot Shock ¥, serum9lA €] noradrenalin ¥3F 813}

— Electric Foot Shock® A4A 2ef25 718 F, vgvvyie 494 F2F9] serum
A& noradrenalin & WA HFE FHAASY 0% T AZASHE £
control® (71.52 + 7.32 ng/mg protein)®] AY BFJ A9 noradrenalin X7} 2E4H
2 A2L F2 gL FALT (3251 £ 4.74 ng/mg protein)d v s FajFoz A
A F7% AL 2 T 29 AES] HERVE 45 #2225 FEEUE X 3
9L w. Middle. High TolA z}z, 5641 + 3.94, 54.17 + 4.12 ng/mg protein® 8 %
X o|EHOE noradrenalin X7} Fdshe AL s FAHETS DIP (45.73
+ 4.32 ng/mg protein)2t theanine (53.35 + 32.24 ng/mg protein)8] Agoe =714
noradrenalin X7} HolHoz ALF AL IRISIHY. 2EH L2 o3 Fod
noradrenalin - HIERIWE A5 F&E o3 #oa22 800

920 4
Serum
80

70

60 -
50 -
4
3
2
1
0

T\orm al Coutml Theanm ow Middle ngh
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= =] = [=]

=

Pig 6—36. Effects of Water extracts Hippophse rhamnoides L. on noradrenalin levels
in serum. Data are expressed as the mean latencies £ SD. (n = 10). ¥ P <
0.001, =+ F =< 001, * F < 0.05 vs control. Normal: non—treatred group, Control:
eletric foot shock + saline administered group. DZP: eletric foot shock + 2 meg'ks
diazepam (i.p.). Theanin: eletric foot shock + 4 meg/kg theanin, Low: eletric foot
shock + 50 mg/kg water extrat of Hippophae rhampordes L. leaf, Middle: eletric foot
shock + 150 mg/kg water extrat of Hippophae rhamnoides L. leaf, High: eletric foot
shock + 300 mg/kg water extrat of Hippophae rhamnoides L. leaf
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@) Electric Foot Shock 3, whole braind| X2 noradrenalin €% W3}

— Electric Foot Shock® AL F AEHAS 718 F, (e EY A4 $&E0] whole
brain #]A1®] neoradrenalin %4 vA= FE2 FAHSED. 302 Tk AV|AFEE
£ control® (105.11 £ 7.52 ng/mg protein) 9] AE o)A 2 noradrenalin 3|7} &2E
g AFL 2] g EHIATF (3147 £ 3.15 ng/mg protein)d H R3] FoFHoz
A F7/H AL 8491 FAEY aEa ARQ HERIVYE E9 FE2EE FLEUE AE
89S 9, Low, Middle, High o] Z+z}, 87.43 + 5.15 83.13 £ 3.94, 78.32 £ 4.51
ng/mg protein 2 FE L FEAHL R noradrenalin FX 7} 443 AE 9ot 4
E=79 DZP (62.72 £ 6.14 ng/mg protein)®} theanine (81.12 + 5.15 ng/mg protein)
8] Afdx F7HE noradrenalin A7 folFo g Fad AS I G. 2EH 20
o8] 7" noradrenalin &L HEEYR 94 3889 o8] FyHez a9

120 A .
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£ 80 -
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Fig 6—37. Effects of Water extracts Hippophae rhamnoides L. on noradrenalin levels
in whole brain. Data are expressed as the mean latencies £ S.D. (n = 10). #+= P
< 0.001, #+ P < 0.01, *+ P < (.05 vs control. Normal: non—treatred group, Control:
eletric foot shock + saline administered group. DZP: eletric foot shock + 2 mgfke
diazepam (i.p.), Theanin: eletric foot shock + 4 mg/kg theanin, Low! eletric foot
shock + 50 meg/kg water extrat of Hippophae riamnoides L. leaf, Middle: eletric foot
shock + 150 meg'kg water extrat of Hippophae rhamnoides L. leaf, High! eletric foot
shock + 300 mg/kg water extrat of Hippophae rhamnoides L. leaf
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@ Electric Foot Shock %, serumel|l 2] 5—HT 3tzF W3

— Electric Foot ShockZ XA AEdH2E 718 £, v 44 F23E0] serum
dxe] 5-HT &d mlAs dFE A6 08 ¢ A7|AS¥E& £ controlat
(10.33 £ 2.46 ng/mg protein)®] AL M A e 5-HT A7} 2EHA AFE F4 &
€ EAZEE (21.31 £ 2,11 ng/mg protein) & Bludl FelFoz A AL AL &
d sEo ada AR HgEvE d FE2ES FEEE A9 s3S @, High oo
A 17,12 £ 3,14 ng/mg protein®®E 5-HT FA7} FoFog 57t 3= AL FUsH
v} Az DZP (28.43 £ 3.31 ng/mg protein)$} theanine (16.64 £ 2,14 ng/mg
protein) 8] Zpd= AT 5-HT A7 foFoz F718 AS ;elsHth KEHS
o ela] Fag 5-HT 53¢ HEEIR g4 2&Ed o8 #9902 gA 27814
1= 3

40 -
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Fig 6—38. Effects of Water extracts Hippophae rfiamnoides 1.. on 5—HT levels in
serum. Data are expressed as the mean latencies £ S.D. (n = 10)., ##x P < 0,001,
#x P < 0,01, * £ < 0.0b vs control. Normal: non—treatred group, Control: eletric foot
shock + saline administered group. DZP: eletric foot shock + 2 mg/kg diazepam
(i.p.), Theanin: eletric foot shock + 4 mgkg theanin, Low: eletric foot shock + 50
meg/kg water extrat of Hippophae rhamnoides L. leaf, Middle: eletric foot shock + 150
meg/kg water extrat of Hippophae rhamnoides L. leaf, High' eletric foot shock + 300
meg/kg water extrat of Hippophae rhamnoides L. leaf
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Electric Foot Shock &, whole brainol|A 2] 5-HT ¥ HE}

— Electric Foot Shock® AFAIE 2EfAE 718 &, dlelglup 29 G4 HE 50| whole
brain e8] 5-HT FFd vAe F¥S FHSAT 08 T F7|ASUE £
controli® (14.43 £ 5.21 ng/mg protein)®] A Ho|A8] 5-HT FX7} 2EH A 435S
R & BAEFE (34.42 + 3.15 ng/mg protein)d} HlmEle] feldez 3AH F2F
AL 72 3¢y azla Algg] HERVYE E9 FEES vxHE AP RS W F4
Z} Middle, High oA 23.35 £ 3.94, 32.35 *+ 3.41 ng/mg proteine B 5-HT X7}
fFodorg Z7 = AL HAUAFET). SANETY DZIP (4236 £ 4.72 ng/mg
protein) @} theanine (28.42 + 3.36 ng/mg protein)®] Adx ZT4% 5-HT $A7} &
o2 F7HE RAE RIS 53] DZPe B4 F-AeZ v£FELE S-HT &% A
A 27 S AEd 20 ds) AR 5-HT $22 WHUGR 44 2280 o
folAem BA SrtaRn
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Fig 6—39. Effects of Water extracts Hippophae rhamnoides L. on 5—HT levels in
whole brain. Data are expressed as the mean latencies & S.D. (n = 10). #xxx P <
0.001, =+ P < (.01, * P < 0.05 vg control. Normal: non—treatred group, Control:
eletric foot shock + saline administered group. DZP: eletric foot shock + 2 mg/kg
diazepam (i.p.), Theanin: eletric foot shock + 4 mg/kg theanin, Low! eletric foot
shock + 50 mg'ke water extrat of Hippophae rhamneides L. leaf, Middle: eletric foot
shock + 150 mg/kg water extrat of Hippophae rhamunoides L. leaf, High: eletric foot
shock + 300 meglkg water extrat of Hippophae rhamnoides L. leaf
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@ Electric Foot Shock F, serumo] A& corticosterone & H3}
— Electric Foot Shock® AAA Ae#fAE 7149 F, delvlv}y g 954 FHEEC] serum
A9 corticosterone =l WA FTE FASAED. 0¥ F¢4Y ASASIHE £
controli® (32.25 £ 2.89 ng/mg protein)®] AL Ho|M9 corticosterone X7 2B
2 AFL A G2 FAHHT (951 + 3.15 ng/mg protein) 3} Blmete] FoFHoz A
Z71e A& B4 3t 2Ea Asgd vty 4 FEEE s A e
o, Middle, High ZelA 2Ztz}, 24.73 £ 3.94, 24.43 £ 3.41 ng/mg protein® 2
corticosterone X7} el o w A4 g AL Fdsdct FAR=FY DZP (13.36
+ 2.35 ng/mg protein)$} theanine (21.14 + 3.24 ng/mg protein)®d] A= F7}5
corticosterone X7} felFoz Z4de AL ot 2Eg2d o g4g
corticosterone Fg-2 HIEPEIE d4 28 3 F&3 o= F4AFHAND

07 Serum
30
&
2
~
EI_I
g
i
=
m i I
0 - (S — —
Normal Contlol Theanin  Low Middle ngh

Fig 6—40. Effects of Water extracts Hippophac rhamnoides L. on corticosterone levels
in serum. Data are expressed as the mean latencies = S.D. (n = 10). = P <
0.001, =+ P < (.01, » P < (.05 vs control. Normal: non—treatred group, Control:
eletric foot shock + saline administered group. DZP: eletric foot shock + 2 mglkg
diazepam (L.p.), Theanin' eletric foot shock + 4 mg/kg theanin, Low: eletric oot
shock + 50 mg/kg water extrat of Hippophae rhamnoides L. leaf, Middle: eletric foot
shock + 150 mg/kg water extrat of Hippophae rhamnordes L. leaf, High: eletric foot
shock + 300 mg/kg water extrat of Hippophae rhamnordes L. leal
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(D Electric Foot Shock ¥, whole brain dA¢] corticosterone & W3}

— Blectric Foot ShockZ A41E AEHAE 715 £, vglUUYRE Y 94 F2Fe] whole
brain oA18] corticosterone g8 vlAv FS =t 308 F¢kg A7 A=

% controls® (1562 £+ 140.32 ng/mg protein)®] 7% HelA2] corticosterone —ri]ﬂ 2
EfE 2L FA & BAHFE (154.35 £ 35.36 ng/mg protein)d} vlmsls {993
o2 AA FAF AL #9 sgrh 2Ex: A8 HEvivE d5 FEREL ez
Az 9= o, Low, Middle, High stellA 242}, 1261.36 + 84.42, 1162.36 + 84.35,
10956.45 + 79.64 ng/mg protein®.& corticosterone §X|7} F2lFHoez i = AL
gestgdr). AN =79 DZP (626.32 & 106.35 ng/mg protein) @ theanine (984.43 +
94.35 ng/mg protein)®] ALAE S/19 corticosterone A7} FoFoz FiAde A
S Folsidny Aefd 2o oF ZAF corticosterone FEE HEMIUYE 894 2 EdJ
98 frelxgoz A AT

2000 A

Brain
1600 -
E 1200 A
]
£
=3
E',[u
= 800 -
i
400 -
WK
Normal Control Theanin ow Middle ngh

Fig 6—41. Effects of Water extracts Hippophae rhamnoides L. on corticosterone levels
in whole brain. Data are expressed as the mean latencies = S.D. (n = 10). *xxx F
< 0.001, »» P < 0.01, * P < 0.05 vs control. Normal: non—treatred group, Control:
eletric foot shock + saline administered group. DZP: eletric foot shock + 2 mglkg
diazepam (i1.p.), Theanin! eletric foot shock + 4 mg/kg theanin, Low! eletric foot
shock + 50 mg/kg water extrat of Hippophae rhamnordes L. leaf, Middle: eletric foot
shock + 150 mg/kg water extrat of Hippophae rhamnordes L. leaf, High: eletric foot
shock + 300 mg/kg water extrat of Hippophae rhamnoides L. leaf
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2t vlgeivE 45 &5 59 4284 E4 294

(1) 434y 2 43

(7b) HPLCE &-&-§ vlepinv}y Q) A5-55E HF 2 profiling
@ HE 42 g 3289 4R H3 2eg 919 HPLC 23& ¥ 6-5.9 9459 gt
HPLC HAox B ZORBAX Eclipse XDB—C18(4.6 mmx250 mm, 5 im, Agilent, USA)& A}
2391, UVNVIS AS7)E 712 Waters 2695 HPLC System (Waters Co., USA)& ARRE}T).
o3 &9 f&L 1.0 ml/mined E4E AAsgen, B 5= 0CE fASFHT &

3t UVEe 254 nm, 375 nm 33dA E2Rsgoen A8 243 10 ulojth

X 6-5. HPLC E4=z4

[tem Condition
HPLC system Waters 2695 (USA)
Columm ZORBAX Eclipse XDB—Ci3 |

(4.6 mm>250 mm, 5 m, Agilent, USA)

Flow rate 1.0 mL/min
Detector UV 254 nm, 375 nm
Column temperature 40C
Injection volume 10 uL

@ HPLC B4 Al o]F4F v AE 100% MeOH, BE 0.1 % formic acid7} AF&E e
o, o] 544 &vjo| gradient AL o} Ho} o] MeOH FEE 35%4 33& F¢
S0%7FA] EH7tH 7] AR BEEE A=, 408 ¢ 27] &9 2744 BEj
E 100% 744 &8 4% £8E A= A

E 6-6. Hx olFA vl = 43

Solvent A Solvent B
Time(min)
(MeOH) (0.1 % formic acid)
0 35 65
8 35 6o
38 50 50
40 0 100
50 35 6o
51 35 65
bh 3b 6Gh
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@ 27| ol S8 9 E Dol AT olfE, JHFHNN IWFLE F4UY £
o] w=®& ¥7 oo HigE U4y 8 AR F 540 22 AFH £A4oR Hd&HA 5
71 91, 3886 FA2 0.1% formic acide] FEE 100%2 ¥A 3« B dld| o
L e 54 e fATLE A&7 AWl

[ 642 HIEVIVEQ d5-FE2E AT EIY (WEEAIZD 0~601)]

3

@ HgRET o 45 FEEFY AL SHAEY E g FeEHUY ES SAER
AEol MSHED HJREY o & FE2 F&9 HAL o= AU § . 1-A
® Y offE AEE0] 0RAA 408 Abeld] 90%ol4 vEhti AEE € F U

@ vIFE AlZte] 0EHe] HlEEl R FEY 0%l et AL &Y F=7F
65%2]a, MeOH®] X7} 35%9] 2vE 2tedl, MeOHS BE7} & 40%9] =AY
A R R i) BF HEE 5 dne 29E 4N

® Weel W 9 AR RFF Ao 0RAA 38E Az HWRF A0S de A
£9 peak7l & £ Ho| vs} HEY R HH g 249 o)F4 v = 439
A B9 o] FIIZ U

@ I¥ 6-42dMA HE ukst geo) 27 HEE R JEEY FEZ @A e 4
AREd ¥FE £ 0 24 & He A A PE Aol APEHIT.

HEIR] VR AEES ¥§%S F O &4 £2 A 87 94 AAE PEs oeH
o] FEsHct.

- 8D (EE 0 B G4 = 50 20 8, v/viv) 200 mL wAAJAE] ¢ gL
100 mLE ¥& ¥ ZH4 40 mLE $3, 24A2HA HCl 16 mLE ¥4

— HET Y g FEEE o 300 med AFE 50 mL W2FeAad A% X
10 mL 84 £9& 780

— 50 C £8-A¢)A 1417 Z9 sonication o}

— 89] sonication® MAEIGATE THA/AA vEsEsE @)

— $9] APLE 045 um HWEHY YHZE ojFdle] AFPLgez -
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@ H4 RE A% 1T §99 $EE 9 ¥ 29 Ro| AFH 419} o) I AY
stol 2% WgdURe ALvEa9e 9 29 2-Ash Qo] A% & UgEd, WEE
Agke] o 3@NN 1087 308e|H 402 Abele] 90 Bolahel HE M7k vehtm gl
¢ 2 & At

[1¥ 643. vegPi} Q] d4-F32E IARvIETY (MFEAITE 0~603)]

O 29 6439 HEE Y% mzaEade BH u5EE A7 (Retention time)o] 0ol A]
508 Alolo] wlElql YR AFEd #HFae Hase] vEhln L H1sgErd. E
6—6.3 2 Gradient A2 AT A$ vyl i F4 % BFAH HJEE|
Hst 22 B4 ZZA9A 3 E9 Ho vetdS € F Aen, HER }R HF
B Profiling Adf= ¥ 6-6.9 2+ A4 2A& B4
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(P LC-MS-MSE ol &3 ved R 9552 47434 FREQ @A

@O HER JRe FR ARAHES FAsl7] H3A HgR U ¢ FE44d
LC-MS-MSE ol&ste #HZA 1z T FAAEHE FYsidsd, ol £
LC-MS-MS® 7]7] 44 2 A zASo|x, ¥ 6-7.& ®g¥l U7 A
Screening 98 o] 54 &v] =AL Jehfa gt

=

W e
2 o o

i

¥ 6-7. LC-MS-MS 7]7] 43 2 B4 =4

Item Condition

HPLC system Agilent 6550 Q—TOF
Agilent SB—Aq CI8

Column (2.1 mmx100 mm, 1.8 m, Agilent, USA)
Flow rate 0.5 mL/min
Detector @QTOF @ +AND - ESI mode
Column temperature 40T
Injection volume 1 gL
< ESI Source parameter + Mass range: 100 — 1000 m/z

ESI polarity: positive and negative ion mode
Gas temp: 225C

Gas flow: 13 L/min

Nebulizer: 35 si

Sheath gas temp.: 350C

Sheath gas flow: 11 L/min

Cap. Voltage: 4000v

Fragmentor: 175v

« Scan rate: 4 spectra/sec.

Skimmer: 65v
Octopole RF: 750 v

@ LC-MS—-MS BEAA] o]FAF £1] AX 100% ACN, BE 100% Water7}l AFLE Qo9
ol %2} fuj9] gradient ZAL o] T} o] ACNS ¥EE 10%9AA 90%7A oF 318
oA 9F B¢ FEE 2H7H 27 AR FEE A=

3t 6-8. o[ &vid F= AF

Time(min) Solvent A Solvent B
(ACN) (Water)
2.00 2 98
30.00 50 50
33.00 90 10
36.00 S0 10
36.10 2 aa
40.00 o 98

@ ol#] 2¥ 6-44¢ LC-MS-MSE &A% v T 44 F&F AZrEIR Y
BSI (BEelectro spray ionization)®] Negative @ Positive mode®] 2717 ZErlE WL
HalF51 it
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19 644 MIEF) UF 94 32E I20}E"13 (Negative)]

x10 2 |ESITIC Scan Frag=175.0V Neg-MS-Sample-2.d

1 2 3 4 5 6 7 6 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 20 30 31 32 33 3 35 36 37 33 38 40 41 42 43 44 45 46 47 4B 49
Counts (%) vs. Acquisition Time (min)

[28 6-45. H|E}lWl YUY A4 FEE aAZuvlE 1Y (Positive)]

x102 |+ESI TIC Scan Frag=175.0V Pos-MS-Sample-2.d

12 3 4 5 6 7 8 9 10 11 12 13 14 15 6 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 43 45 46 47 48 49
Counts (%) vs. Acquisition Time (min)

@ 1Y 6449 6-45F "Bl UFR dF A F&
ol RE9o mIZUEIYL HAFT ey, =
Fol23 HoUe AF, 4 o]0 oA Urt Fol38 HoJs
nlEI#H Y] xolE A 4 AT

© wlg"l UE ¢ 94 FEE] Negative @ Positive 0|29 mzgnE1Hhe] H$
Positive o] &9 mZ2wlE 1 o] Negative o]&¢ AAZvlEIHd vl ¢ 2 AESY
37 gAEYP, AHJHOE Sensitivityyr w2 AAE e Yo

© uIEE UR 94 9 2EF 39 Y 4 L 034 RS e sl 94
HlHee ¢ & QI G5 F2E A I8 AR W NIHHEY G4 wgo|
Ree ¢ 4 ded, 942 F28 4Es0l T4 YRS oFA U] MECE B

EvelEd P BW AN ZEvEIds 4% dAstel, I pRE Al Uwv
A4 o154 g WAdL FAsY

29 6-449) WE UT 9 @ 2olEagdA HE vheh 2o] e

4R NFH AREC W= tehta 3l7] WEe ge FAYEEC] EAGT 9

% 5 g5 olgh ge HRES 98 @ AZFH, AFe XF Dol vigw YT
Z':

FEE ARAEESE 43T F U< AoE ARG

¥
Rl
e
i
W

KO, mlo S
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@ ol ¥ 6-9& LC-MS—-MSE o]&std vgul YT ¢l 25L& AT A=nEDL
HEQ AESE A3y HaA FZFRA AZEIRS EASY Y TR XHE’“
EE5S e det, Matrix effecte] 93-S #A 2e EFE o9 2L HgH Ui

4 FEE FH ARLAEESY TF 3578 54 £49 &4 T& HESS HF X]

@ Chrysin, Isorhamnetin, Quercetin, kaemperol, Mpyricetin, Protocatechuic acid, p
—hydrobenzoic acid, vaillin acid, Salicylic acid, p—coumaric acid, cinnamic acid, caffeic
acid ¥ flavonol ¥ simple phenol 52 &2 o] A&o] Jelg}.

E 6-9. HEW 15 A5 9 FE259 FH ARAPE

TH ARAHAE O Azk (m/z) Formula Score
1 Chrysin 254,24 C15 H10 04 99.96
2 [sorhamnetin 316.26 Cle H12 07 99.91
% Quercetin 302.236 Cl5 H10 O7 99.84
4 Kaemperol 286,23 C15 H10 06 §9.78
5 Myricetin 318.24 C7 H6 04 99.74
6 Protocatechuic acid 154,12 C7 H6 04 99.73
7 p—hydrobenzoic acid 138.12 C7 H6 03 99.57
8 Vanillin acid 168.14 C8 H8 04 99.09
9 Salicylic acid 138.12 C7 He 03 g8.02
10 p—Coumaric acid 164,16 C9 H8 03 97.62
11 Cinnamic acid 148,15 CY H8 02 91.94
12 Caffeic acid 180.16 CY H8 04 87.84

@ WEeR 7 ¢l 45 F2F F HPLC profiling ¥ MS—-MS data® Wla £4 s A
g0z Quercetin, Isorhamnetin, kaempferol 37}A] FH. RAFAHJEE9 “E”kl“ﬂ
Validationg #¥3st7] A8 28 AXE 3 244 &d, Add 3
A3t 43 2 HAR8s AzxFF F ARAE 4% ZUEHAE F
Robustness @77} 8% Aoz IAg H oA},

o o3
2
_‘.9.
l:]
oX,
o
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() AEA FHZEFW E49 kaempherold} isorhamnetin®] ¥F& WRE Azta} =2
ZulE 73 Hlnl

[>isorhamnetin

O AR EFEANEE VER R o d5 FEES AX7 & T3 go] A HE
Al® 10 mgE 100 % MeOHO.Z 10 mlL—volumetric flaskel] Z&=8% F 045 pM
membrane filter2 o #A]7#H HPLC EAL 93 A8 5 FH) 9. AlxH AFIJEE -
70 CoM BERe &.

@ Isorhamnetin, Kaempferol ¥2=-2¢] 1000 ppme] stock solution o] &3l £x}F o
Z 100 ppm, 50 ppm, 25 ppm, 10 ppme Z ZAg H HEWl YR €5 FEE AFE
3 FL3F HPLC Ao g2 EAF ATAHE E4L Isorhamnetin, Kaempferol 0 &
=AE A4 3

@ oz 2@ 6—46, Isorhamnetin EFR NS T HEEF AHE v AZrETYH
ojt}. (A)e FHAEAHE A% RELY ARvEIHoR, B HFEAHE A%
Isorhamnetin BFE-EH9] AZvETAR HeRVE ¢ 28] AZvEDY & HY
il At}

@ ¥ 6—46, (A)d|A Isorhamnetin®] retention time2 40.073RTE (B¢} FYd
sepectrum& ReoFil 3lern, HFEEN AZrIEIRSR AgTIvT deFEE 220E
g% (B)o] X retention timeo] YUX 9} FREA Ex7) oA HAFE vl o] &
A vEAQ 2 Tsorhamnetin BFEFHY Bl YN G5 F5F #3239 HF&E ATLH
AES 4A ez iy

(A) Isorhamnetin std. 10, 25,50, 100 ppm

i
1
T

|
am
|

)

1% 6-46. Isorhamnetin JE&E89 10, 25, 50, 100 ppm (A) HEPFILIR
Y 494 F2E 9 [sorhamnetin (B) A2vlEa@ ] #R S X7 vlw
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® ARA(Standard curve) A4S 8 REEAS Puritygel 97%Le.2 2T #H 10
ppm, 25 ppm, 50 ppm, 100 ppm¥ 4point2 FHA3l 4319l [sorhamnetin®]
< T3t7] fgtd BEE8Ye] AZnEIROERY AR peakd] FEW HH(area)dl o
st AFAL AR AEA tF A y=33668x-02441, R2=0.098308 FL
YL ngen af=e ol 287 #Zr}. o] Isorhamnetin TFEEAo] Frd=
B8 FHFJSE YEES

3500000

3000000 - /

2500000 -

y = 33668x-92441
2000000 - R® =0.9983
1500000 -

1000000
500000
| 3 L

o 20 40 60 80 100 120

Y 6—47. Isorhamnetin ¥F892] ZFA (Standard curve)

® WEIVE @4 3289 Isorhamnetin 5 AAHL 817 8], A4ale ol ot 2}
[ A 4F]
Isorhamnetin content (ugrg *)= S X(A X B) / Sample(g) X 100

A ABEA ¥ (ml)
B: ABa%s gaus

S AP EAF9 Isorhamnetin® &% (ug/mL)

@ 9 ALAES o83t HEIRIVFY 5FEES] [sorhamnetin % A4 27 o} <}
Zr}.

A4
A (Isorhamnetin, @%] mg/g) 3t
(mg/g)
L L 2 Lot 3 Lot
=] =
AR 0.613 0.678 0.630 0.640
TEE
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> Kaempherol

@ of#] 3@ 6-48, Kaemplerol XF&A9] ¥x¥ o E Age vng A2rjE2Y
ol (A)E AAEANL 98 ¥&Ld z=rlEadelrn, (B AFEAL 45 HEW
R 94 2 E9 a=rlE2Y & Roda Utk

@ ¥ 648, (A)olA Kaempferol®] retention time£ 12.087EWE (B)¢ F4¢
sepectrum@E HaojFan glev, ¥&Ef{d I2riEORs vERIVE d43E2E IR0E
a9 (B)elMe retention timed] YX[ & BEEH FL7b o|di EoFye vl o] o
Ag WwEA W Keampferol EEEAF: veil UF €5 FEE H2 Y vlFE AL
<34 el gt} olgle] aHdAA BEEAA @F FE59 HEE A £F
Aol7l e AL @4 FE2EL OF YI9] FHCE g9 Ao e A Zht

(A) Kaempferol std.

(B)

2% 6-48. Kaempferol Z2F-E4 (A) % HERYFE d5+ FFE 2 Kaempferol
(B) 22rlEZ#Y HES A7} Hm

@ HEH(Standard curve) 34HS H& EFE2AQ Purityahsl 97%2=2 BEHI H b
ppm, 10 ppm, 20 ppm, 50 ppm% 4dpoint® A8t E43}9 k. Kaempferold =<
78t7] Aoty B9 ZIReEIR 2 HE A2 peak?d] FEH B Hlarea)dl thohd
AF4E gt dFA A BFE y=40670x-178201, R’=0.999122 F2 4¥
4g Hyor 2HTE off 29 ok, o] Kaemplerol EZEU0] BEEZ 423
A 4895 AR,
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29 649, Kaempferol ¥5&89e] AFA (Standard curve)

© 9 AXHE o83 Hlgdl - Kaemplerol ¥ At At ol 2ot

Ad A= W5
AgubH (Kaempferol, &% mg/g) (ma/e)
1 Lot 2 Lot 3 Lot ms/s
H EFT L
]]%_ 2.730 2.722 2.723 2.725
TEE

& o= F714 Hlg VR E5-FEES] AHEA FREZAS Rutin, Myriceting &
g18t7] 918 A A= WHE o2H o] HPLC A
— gAML (o]ghL @ 2 G = 50 ¢ 20 ¢ 8, v/v/y) 200 mL W22 Ad o

2 100 mLE ¥ ¥ Ziafr— 40 mLE @3, 2A2AHA HCl 16 mLE BE
— g9l UF g5 FE5FS oF 300 mes AFEo 50 mL da2FEeiTd —r]ﬂ =
10 mL 34 gARE 7]'“1‘:1'
— 50 T =84 A 122t F< sonication g}
— 29] sonicationdt W AZEdAAE FAAA vz D31}

~ A9 AFSAS 045 um WHAY BHE ojstate] AP0z Fk
® old 2YL 6-50, Rutin ¥ Myricetin®] A& 3 3AE retention time 12.089, 16.673

2o 3 & 5 Ak vENIVE 85 FE2ES ARGEIPYA A Rutin, Myricetin,
Quercetin, Keampferol, Isorhamnetin®] AFHAE B0 o).
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—— Isorhamnetin -40576

——— Myricetin- 16.673
—— Quercetin- 27.452

"> Rutin — 12.099

-

«| = Kaempherol -37.466

(
|
\
\
|
\
|
L
|

|

\

a9 6-50. HIEVIVUS dF FEFES A2vETY |
(Rutin, Myricetin, Quercetin, Keampferol, Isorhamnetin)

o}, gl A8 B4 2 8478 74
(1) 4499y

(7}) Glucocorticoid % HAAA ¥ &4 wdo]xe] ulghd ] ddE4de] ush~
Hx 9 g4
O " AdeEyd SdERAY AME AXxF Hugkd s 474

— Z} ANEE Aoz MTTE o]&8 cell cytotoxicityE ZA&Ht). SH-SYLY cell
(neuroblastoma, human dopaminergic neuronal cell)& 1% antimicotics/antibiotics®}
10% FBSE BHe-8k RPMI-1640 wv]x|o]A wjoksti 96—well plated]] MZEZ=7} 10*-10°
cell/nl7} ¥ =& seeding §+ F 2413 At Fo) 4218 ARE EEE AT Al
2 AE 24AZF F, MTT test® AE WELS 2t

@ Glucocorticoid = HAAME &4 ZdA 2 vty GUdEAL] RS EH v 5 &
A

— AY A EZ(SHSY 5Y cell line)& 96well microplated] 2.5x10° cell/well £3o=
BFale] 2427 & gL Q2 wA st 1 mM ZFr]|FAE E(Corticosterone)& H7}
e AEZERE AEAZ & 2 APAEE TEEE HUIEtd 24417 Wi AH W]
ko] Byt A Ee] MERL MTT assayE o]-&3le 2339 c).

) HARAAXE Azxd 583 84 x4 (cAMP) Xdd A9 nlgyivhy ddEA
9 »Ead a9 g4y
O HEPIVE A3 GdEAY AL AXF2 HukAEe 4%

— Z} ABEE Ao g2 MTTE | &% cell cytotoxicity®s 2A3¥Th H|EFE human
serotonin 5—HTB6 receptor gene W@H stably Human astrocytoma 1321N1 cellsg o]
L3195, AXEE 2447 Alg & AT WA E AAS phosphodiesterase inhibitors

=i R =



IBMX (0.5 mM) $ Ro 20-1724 (0.1 mM)E X35 PBS & WA 2A F AEE F%
HE A H, 24X3F F, MTT test® A Z 4E£LL 23390

D HARAE AZEY 584 B4 28 (AMP) RN HEUUE Hugy HUE
A9 nzEd vz L P

— stably Human astrocytoma 1321N1 cellsE o] 83lRa, AEXE 24A17 v & A5
d vl xS A AstE phosphodiesterase inhibitors IBMX (0.5 mM) € Ro 20—-1724 (0.1
mM)E E%3F PBS 2 djA] A & 4 A)|5¢} serotonin (5—HT) 100uME 15& F<t
FAl AEE lysiss A|8F R&D Systems cAMP Assay kit A3 Wid ot 84 53
st

() FYJAANE F8d g3 A &4 in vitro R A9 vgvhvT GAE49
Reas vm 9 g4
@O wlEpIUFe] 29, A9, §ad FEE] AMS A¥Fo] HAubdES] 44

— YAlRkake] SD ratell A HolE 7AW F, @F3te HE EHstn @nAFe |83t
HulE 83 poly—L-lysineo] FEHE 48 welle] AEE ]t Mt 494 =&
g iR e] GF-E glutamateZ} RlE MAZ HHAFI WG 745 He & ARE FEEE
A g 5, 2442 B MTT test2 A¥E A=LS 248199

@ FYAAMNE T8 &g NA &4 in viro REA e HENNTe] REET Hm o
24

— YAIREALS SD ratell A HolE 7AW F, @Fste HE sty #RAS o] &3ty
svtE F#E Sl poly—L-lysineo] Z&H dto]l=o] AIXE wigstgdrt. g 494 =
= 9 A9 YXE glutamaters} = vlA 2 vlEF2 vk 744 He E AL 423
3Gt £8lo]=E8 magnesium free HEPES buffer® 23] washing & Fura—2, AM (1u
M)€ A3 1217, &), Magnesiumo] Eo]¢lE HEPES buffer2 23] washing &
magnesium free HEPES bufferg |4 30& 7} A24dx BF@I}ETY. Sdlo|=g FZh]
o] URE & 340/380nm Y& o|&d AMETY TF ¥ ZHS magnesium free
HEPES hufferg& 5&7F E¢F32 NMDA(100uM)E 1027 E&# & controlg A}E-5}
I antagonist®l D—APL(250uM)E 187ZF E2F3 NMDA (100uM)2} D—APS FEE A
H2E FAd 102 EFo] AAH=A &2l &, OhA] magnesium free HEPES bufferg
5¥7t 95 NMDA(100uM)E 1027t EHFoj(2¥~3¥) BRHEAE &9 & 4
ol o] &3t

= 282 =



(2}) Electric Foot Shock model-2 o] §3 AA¥)@4 E29 A3 Az84 A7}
O A¥5E

— 57% ] ICR "2 (male)& T8 F 6 B EAISAS 84 3oM 29 &
LIAFIAA Gk ARAEE FEAT &, AT AAE JEslS AFd AN G A
AL FANAE o83t Z AAAE meld EAFH, AR AIHE, AIQE
AY, ANEEE, A5, 877 FEY, ARV ASENS 2 AEAARE VA
g AN EIIEE FAste AEIET £58V|F F oolidte] HAd A RAEFe=
Aol F/161A B2 ANAE AL &, 2z} #7 YuAsT € BEHEA/ dUIES
5 Ao

~

@ AMSEH

- B AP AL 2% (22 £ 3) C, AdFE (50 = 20) %, 87184 (10 ~ 15)
3]/A17r, 2 7] 12412 (8:00 ~ 20:00), 2% (150 ~ 300) Lux®] AMS#A4o0z2 A
H FEASAANA AR S84F F93ld ASE, €8 2 A7 B FE A
< AASAT

© A9 74
Group NgEed (mg/f:;s;w_) Sex No. of animal
Nomal Saline 0 Male 100171010
Control Saline 0 Male 200172010
Diazepam Diazepam (LP.) 2 Male 300173010
Teanin Teanin 4 Male 400174010
HR-100 HETYE(S) €9 &5 100 Male 500175010
HR-200 H BRIV 99 F2E 300 Male 600176010
KP-10 Kaempherol 10 Male 700177010
KP-50 Kaempherol 50 Male 800178010

@ ANEEF 5o
— w3 9 FEY $ AEEAS AT ¢ 4 FEEE ad FUAT FFF
o 3tgen, dEzFLE Y £39 salines T340

@ 4z v
— A A st Wil 13 o] F, AFEIFA F 169 It duSAHF
Aot

]_

o
ofr

44

@ AFHs}
= AFLE AL TEYA, AFEATS F 15 T 5 13 SA 89
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@ Electric Foot Shock model

- A¥TEY 2EH2E fE3le %‘ﬂ&ili electric foot shock ¥WH& o] &34}

AlPEE Fo FR F electric foot shockg 308X 6% 202 1%3 0.6 mAg] A7)
FAE Jhotd 2E82E FE F 928 B3 Y % HE HEA

@ 23

~ A% spAT 2 AT So] F A7 do] Jo|® AAST = w3 HEE &
A}, 747t} moused] A TIEZ, MBZE AR, DFAANN FAL AHsto] 3,000
pmol M AR & WA PIStYh 2AE AHAhol A ngstel AYd o] gt
Ak

© "o g ¥ =23 o3 A3 &4

- 24 3 e H 2AL FALUAE YZAIA SRAPEE o] L35 powder FEHZ 7
o] -70Cqd BEAsM ALEFE L™ Dopamine (Dopamine ELISA Kit, Abnova Corp.,
Cat# KA1887, Taipei City, Taiwan), Norepinephrine (Norepinephrine ELISA Kit,
Abnova Corp., Cat# KA1891, Taipei City, Taiwan), Serotonin (Serotonin ELISA Kit,
Abnova Corp., Cat# KA1894, Taipei City, Taiwan), Corticosterone (Corticosterone
ELISA Ki, Abnova Corp., Cat# KA0468, Taipei City, Taiwan)-& z+z}e] kitE Al-&3)e
AzALAA AFe Addyd ot 24 st

(2) 2494+

(ZhH) Glucocorticoid % HAZME & 2dd A9 vigthiy ddEAES] Head

o]

@ Glucocorticold = HAAAE £4 RddAe wlgvyE HAEAE(chrysin,
isorhamnetin, quercetin, kaempherol, myricetin, protocatechuic acid, p—hydroxyvbenzoic
acid, vanillic acid, salicylic acid, p—coumaric acid, cinnamic acid, caffeic acid)e] B3 &
T H] 3

— A A AR Hof HFHHLL 50 uM TN B AEE 47 JHTh. Fig
6—51oA4 B ule} o], corticosterone2 24A17F FoF FH&EsAF F&€+¢] Control o+
F thulste] AE AE57} 5431 £ 6.20%2 fFoeE 3A AAF¥LE FA IET
(P<0.001). #FAgF corticosteroned® 7, 2z} ABEL Ay s¥L& o, chrysin,
isorhamnetin, quercetin, kaempherol, myricetin, protocatechuic acid, p—hvdroxybenzoic
acid, vanillic acid, salicylic acid, p—coumaric acid, cinnamic acid, Z28]3 caffeic acid &
= AZAEES} §oHoz Z7ke RS FASYTh 1 FAME kaempherold] H$
83.33 = 5.81% 2A [ EL2 HIZEIHNE HFPOH, quercetin (75.14 £ 5.03%),
myricetin (76.32 #+ 6.11%), p—hyvdroxybenzoic acid (75.04 *+ 5.31%), p—couwnaric acid
(74.44 + 7.01%), cinnamic acid (73.31 * 6.11%), caffeic acid (74.43 *+ 5.48%) %3}
53 HEgdE HEY. L 202 chrysin, protocatechuic acid, vanillic acid, ZLg]
I salicylic acid €22 REad 4L &3HT).
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Fig. 6-51. Protective effects of compounds from Hippophae rhamnoides against
corticosterone—induced toxicity on SH-SYSY cells. The different letters above bars are
significant different basec ANOVA at p < 0.05. Data expressed as means £ SD.

() HAAME HEEU S84 84 =4 (CAMP) 2ddAN9 Hegy FIYEFAE
g NEhs w2 g4

@ HAAME MEEU £84 4 =3 (cAMP) ZddMe dveiiuE dGdEIE
(chrysin, isorhamnetin, quercetin, kaempherol, myricetin, protocatechuic acid,
p—hydroxybenzoic acid, vanillic acid, salicylic acid, p—coumaric acid, cinnamic acid,
caffeic acid)®] REAT v

— A8 %A 439 H FAPHY 50 uM FERAA B YL 59 Hgd). Fis
6-52¢14 Ry npe}t o], SHT(serotonin)¥he A 9& o, cAMPY ¥4 LS (
olg} &1, A|RE Ze| A UL 9, cAMPH CHAE (YALE SAsAT. vEhd
U AdYEAE(chrysin, isorhamnetin, quercetin, kaempherol, myricetin, protocatechuic
acid, p—hydroxybenzoic acid, vanillic acid, salicylic acid, p—coumaric acid, cinnamic
acid, caffeic acid)2 SHTS 4=&Ae] %1 serotonin¥ agonist ¥ BThE antagoninst$]
AL FHEA vgoew, I FME kaempherol®] AS, 70.66 £ 6.12% BA 7} &
£ AEAE BHPon, chrysin (60.12 + 5.03%), isorhamnetin (76.32 £ 3.12%),
myricetin (63.33 £ 4.03%), caffeic acid (62.31 + 5.40%) =8 S 5% E3AAS 1Y
. I 9502 quercetin (58.03 £ 4.06%) o2 SHTO 48A4 1o antagoninst B
A& G<lsgct.
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Fig. 6—52. inhibitory effects of compounds from Hippophse rbamaocides on SHT-induced cAMP
express 1 human astrocyvtoma 1321N1 cells. The different letters above bars are
significant different based ANOVA at 7 = 0.05. Data expressed as means £ SD.
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(th) AYARBME TR 2@ AA 24 1 viereo XA A 2] vElYIhT @ EAE9]
REad vw Y g4

C FYAAME ZE @ AR &4 i owire EAAAL HEVIUE dUdEAS
(chrysin, isorhamnetin, quercetin, kaempherol, myricetin, protocatechuic acid,
p—hydroxybenzoic acid, vamllic acid, salicylic acid, p—coumaric acid, cinnamic acid,
caffeic acid)®] B3 &3 vl

— Ay M HdAF HG ¢AHY 50 uM TEAA E AYE +9 9. NMDAS
AR RE o, Ca® o] FYHAM antagonist drugl D—APSE A= ST NMDAE A=
39S e Ca¥'e #gol 100% JAHEL #AF F. B UYL Adstge NMDAG
g7 zZv ANBEL A# s9E€ #, chrysin, isorhamnetin, quercetin, kaempherol,
myricetin, protocatechuic acid, p—hydroxybenzoic  acid, vanillic acid, salicylic acid,
p—coumaric acid, cinnamic acid, Z2#]AL caffeic acid % Ca*" §9] 9452 B 2
Z | HE kaempherol®] Z$, 59.42 + 5.81% 2N 7% 2L C2°F §¢Y Y9A5L ngo
™, 2 RO 2 (sorhamnetin (46.32 + 3.15%), caffeic acid (47.77 £ 5.48%) o=

Ca™ %9 dASeHASAT
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Fig. 653, inluibitory effects of compounds from Hippophae rhamacides against NMDA—1induced
Ca® influx on primary hippocampal neuron cells. The different letters above bars are
significant different basec ANOVA at p < 0.05. Data expressed as means £ SD.

(€}) Electric Foot Shock modelS ©]-§8 Alepvy 95 3:FE5 kaempherol®] 43
24 W7l

@ Electric Foot Shock &, &2 A& HEus 37

— Electric Foot Shock® ANA AEHAE 718 & vEv}id d4 2250 JHE
A keampherole] B F¥ o] v]A= F¥-E SFANYY. 2EH2 AT F (4742 + 4.21
sec), 4EFTEL F4% 2Edf2 U2 FFAM 9 FFAAQU immobility timeo]
felFHez AA FFFEIE e (o < 0.001), AT HR-100 (39.44 + 3.42 sec,
2 < 0.05), HR—300 (31.15 £ 341 sec, p < 0.01), KP—-10 (3442 x 2.89 sec, p <
0.01) Zxg]xx KP-507 (26.46 + 2.84 sec, p <= 0.001)8] A% 2Eg2#%] controld®
3 vwEe felFHe® immobility timeo] AT AL Bl owE]lia HR-3005
7 KP-507¢ A% 71918249 L-theanin (37.33 £ 3.24 sec)=} ¥lmele] folFew
immobility time®] A& AL AN (Fig. 6-54). 28z NAFR2A FFoA
47t e g &o] YxHo| Sle dF AX2 climbing time?] 4 F43gd 2Ed
2o "o AEAHTY HR-100 (21.33 + 3.94 sec, p < 0.05), HR—300 (25.47 +
3.41 sec, p < 0.01), KP—10 (26.31 + 3.94 sec, p < 0.01) 2822 KP-504 (30.14 %
3.41 sec, p < 0.001)8] AL HF93F L& climbing timeo] 71 -2 &gy =%
KP-5028] A% 719084 L—theanin (25.61 + 3.24 sec, p < 0.05) 3} dlmale] §
8F o F climbing time®] 78R (Fig. 6-55).

=R RT=
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Fig 6—54. Effects of water extract and ksempherol from Hippophse rhamnoides L. on
immobility time in forced swimming test.

The data express the mean latency £ S.D. ##% 2 < 0.001, #» F < 0.01, » F <
0.05, significantly different from the control group. # £ < 0.05, significantly different
from the L—theanine group. Statistical significance was tested with an unpaired
Student’s f—test.
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20
10 4

Normal Control Theanin HR-100 KP-10

Climbing time (sec)

Fig 6—5bh. Effectz of water extract and kaempherol from Hippophse thamnoides 1. on
climbing time in forced swimming test.

The data express the mean latency = 5.D. #+ 2 < 0.001, = £ < (0.01, » F <
0.05, signiticantly different from the control group. # F < 0.05, significantly different
from the L—theanine group. Statistical significance was tested with an unpaired
Student’s f—test.
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(D Electric Foot Shock ¥, serum3} brain (hippocampus) o419l Exo}lE (dopamine,
5—HT, Z£8]a1 Norepinephrine) ¥ #H3} {7}
— Electric Foot ShockZ AANF A2EHAE 713 &, HeEWIUFES 44 F25F A E
A keampherole] Serum®} brain (hippocampus) ¢]X4]1¢] _1_—:—°]“¥l*rr (dopamine, 5—HT,
18]35 Norepinephrine) & ®3}o] v|A= FeE FHrleAd. AEH S F2 F, serum
o4 ¢) 5-HT &=k 10.33 * 2.46 ng/mg protein® @A BEA ) (21.31 £ 2,11 ng/mg
protein)d} vlaste fFelAe =z ZHASIG e, HR-300F (17.12 £ 3.14 ng/mg protein)a}
KP—-10 (19.14 £ 4.12 ng/mg protein), KP—50% (24.12 * 3.12 ng/mg protein)ol|A §2
Aoz AU 5-HT gigo] F713F AL FAsR =g S sjrfell A g g
ZAEHd 5—-HT 3 (14.43 £ 4.13 ng/mg protein)e] HR—100 (23.35 £ 3.94 ng/mg
protein), HR—300 (32,35 %+ 4.05 ng/mg protein), KP—10 (36.31 £ 3.89 ng/mg protein),
Z18)3 KP—502 (41.35 + 4.05 ng/mg protein)olA] f-2H o2 =715 AL B4,
¥3t dopamine®] serumu] EEo 2 A, RE AF A ZHae (93¢ #H3E e &
T fden, Uy et gFe REdFA Ay F (86.72 £ 5.21 ng/mg protein), F
APt (61.32 £ 3.15 ng/mg protein)=} vlmste] foldo g F715E AL RNt 1T
i Z71etd 9l dopamine ke HR—-100 (77.43 £ 3.94 ng/mg protein), HR—300 (71.42
+ 3.41 ng/mg protein), KP—10 (65.35 + 3.41 ng/mg protein), 232 KP—-50F (57.42
*+ 3.41 ng/mg protein)dA FHoE thA] A AL &

283 norepinephrine®] serumy] FHFL A2EFA g F (7152 £ 7.32 ng/mg
protein), ®olF ez TAE T (30.42 + 4.72 ng/mg protein)d ¥ @3] =718 AL
gostgon, 2+ Az HaFd HR-100 (56.41 + 3.94 ng/mg protein), HR—300 (54.17
+ 4.12 ng/mg protein), KP—10 (50,25 £ 3.62 ng/mg protein), 131 KP—-50+ (56.29
* 4.05 ng/mg protein)oll A F2jHo2 Al F4d AL HUsFH. 2 Yy ulodA
T vpREAE 2718F norepinephrine @8 (105,11 £ 7.52 ng/mg protein)e] HR—-100
(88,13 % 3.97 ng/mg protein), HR—300 (78.32 £ 4,50 ng/mg protein), KP—10 (75.29 %
3.64 ng/mg protein), KP—50 (66.32 * 4.15 ng/mg protein)TFolx Foade= 7+4A 3 A
= gelstn.
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Table. 6—10. The effects of aqueous extract and kaempherol from Hippophae rhamnoides

L. on monoamines levels of stressed mice.

Monoamins group Serum Hippocampus
Normal 2131+ 211 # 3442 £ 315 #
Control 1033 + 246 * 14.43 + 4.13
DZP 2843 + 33177 36 +472  F
5-HT L-theanine 16.64 = 2.14 ° 33.36 + 4.15 "
(ng/mgprotein) HR-100 13.36 £ 2.73 2335 + 3.94 7
HR-300 17.12 = 3.14 ° 3235 + 4057 7
KP-10 19.14 + 4127 3631 - 380 7
KP-50 2412+3127 7 4135 + 4057
Normal 40.15 + 3.15 5132+ 315
Control 4325 + 2.89 86.72 + 5.21 *
DZP 4451 + 3.14 5043 =+ 472 F
DP L-theanine 4332 + 3.25 76.64 + 5.15 "
(ng/mgprotein) HR-100 4432 + 3.94 77.43 + 3.94
HR-300 4224 + 341 7142 + 3417 *
KP-10 4232 + 451 6535 =341 #
KP-50 4335 £ 345 5742 + 34177 F
Normal 3042 + 47277 % 3147+ 3157 F
Control 7152 « 732 * 105.11 + 7.52
DZP 212+432 %  eamn+e14™  F
NE L-theanine 60.72 + 324 81.12 + 5.15 ™
(ng/mgprotein)  HR-100 56.41 = 3.94 88.13 = 3.97 "
HR-300 5417 + 4127 F 7832 + 450 ™
KP-10 5025 + 362 % 7520+ 364
KP-50 4629 + 405 7 6632 + 4157

The data express the mean latency £ S.D. =xx P < 0,001, =+ 2 < 0,01, = P < 0,05,
significantly different from the control group. ### F < 0,001, ## F < 0.01, # FP <
0.05, significantly different from the L—theanine group. Statistical significance was tested

with an unpaired Student’s 7—test.
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3. & 49 AE
B d1e A& 7led vEtVRe] duie ol& E83ta, B Yst 7l 47 E
o 71eA4E 212 e HERVUE AAE 8835Y SAF/AFNF 2EHE HAE
‘%‘ﬂ%i’ﬂ‘ﬂ A7715HF 2AE ALE ERE Y HIJoH, 1AdE 97 EREs T4
S 2Ry AL HgE YR %Uﬂﬂr U FE ANRES i oviero 293 HTS 84734
< %—H 7t A 848 Role AAVT AF U4YE vt AAE A 2 FEsed
O A8 ANEEAM A9EEE Y5, 73715, Aepdx FEFT, TUMHFF)AA R S5
on, BEEE A(HAY), (@A FETL), HL, 18 FEEMES 259 5%,
30%. 50%, 70% o|&&E AMEEte] FHIHUT HFFHLE WEA A Yo HEIUF-9
7HE =& 4L THAE AR 3L g8 d4Fed BEE §FF m oviro FEAA Y A4
tool& ARR BIHL™, & 4719 A48 & ARG A HAERT dgAeld U 7
ZQ8H T v stress TEES et RE g3 AN in vitro B, 281 A9 3
E s2golgta ¢4a]A serotonin BE FA A in vitro 24, 7|93 Az Qo]
AA gz da]A NMDA (N—Metyl-D—aspartic acid) S84 =38 &4 in vitro 24}
nlR|go g2 AlA Y/ F3EAF ROS (reactive oxygen species)o] thgsl= HO-1
(heme oxygenase—1) & &84 in vitro 29L& AIEsted B AF L A5
glucorcoticoide 8] 7]|YFFoA EAHFEHHA 7|98 E AGA7I& 2EFHE T2ES
2 HdA ZEH27 =ARAY 2EH ST GAEH AR 98] CRH (FA3 AR
TE2E PEsEE)0 EojdY. o] SEEEL AR W HEFAE e F43%
AR Eoj7l AW HIFAE FI ACTH (RA9Azx=gz=g)7r BUEEE 3§,
ACTHE A9 £33 A2 o7} 49 FA3=E|Fol= HHE FEgr}. glucorcoticeid
= 2Ed&d d3 ¥3dte Z4F E4 AL 19 84, AEdA4 84 2 Hrls F 2F
B 2 g 483 FE §ES fr=dle 2EdA 2o U¥A U B AT A
£ glucocorticoid AQ¢] corticosteroneg sl EAL {$slw HEHUTE AEE H
gate old i KsaHAE £3 st 4% AF, AGEEE & AYd 8lF ZFd=
& A7=dA 7 £2 RIEAS Hoen, 587 EEE {89 d#E FEER
O €5 FEEAAM © AT E3aIE Bt A9 FEFAY 4 FEEA =3 5 F
SEAA 7P A 842 Eon, Ad AEFAY du v E vinsie F9E vl A
= guirte deA B4E & # & JA 28 T QMR 4L §U & &
Aen gkx e}t o], {7189l dEE FE£F Hue @F FEEAA AT 84L& B
o}.
HMZEW (serotonin, 5—hydroxytryptamine, 5—HT)& 22 A L& oA, “happiness
hormone"eo|gtal ¢eld, ¥ FHFFFAA FAFEE Qo] F8 AEL = ABFALEA9
dFo 2, T F4F (dorsal raphe nuclei)oll A FHAE ™, A|&stFolr HzA et =43
(caudate mucleus)E Au HE AA sutE AGHY ¥ AA ] EXIh AZEW -+

do ol

_r.?L'=.=.

= 20 =



HAe ZA 7 11F08 EFHEC (5—HT.1). Cyclic adenosine monophosphate (cAMP) 41
FAGAZ 9 neurotrophic factor AZAGAZ7} dEA Q) cAMP o]z AHA = &4
Azt A QA=Y EZ J5Ago] s 2AHD dev 5-HTisner F8AE cAMP
AEE AN, 5—HTiasipiee AT AFAAGEZ] T F&A% ZdH3s4d G
A8 AH3e] adenylyl cyclase (AC)E BAFFA 7|, ACE adenosine triphosphate
(ATP)dA cAMPe] AL Z=7lA)7)3, cAMPE ©A] cAMP—dependent protein kinase
(PKA)E 43721tk PKAE 84, o] FE(on channel), G ©@9A, &4, FAARIA
(transcriptional factor)& =33 53 wuld o I4H8lE 53] AE 7s& 2F3L 2
AFd A= HEFEA human serotonin 5—HT6 receptor gene YWY stably Human
astrocytoma 1321N1 cells® AR50 1, serotonin 84 FIME 5—-HTs FEAE =
targeto. 2 AAL A FgPot 5-HTs &A= de2] serotonin FEA ¢l 5-HTyza679
27} A &2 serotonino] F&A AFSIH cAMPE WEHo] Zrlele] A=A glo] A
el a5 Bol7|x A%, FolARE 5-HTs 8Ad o] 4% i &40 dA7|=
¢l, antagonist ¢&€& SHTE UATH|Y AHZE o /A £ AE 7 T
A LA Ut AR B AR ALRE A EZFo| serotoning A E]dtH cAMPe] o
ol &A F7} st A& & ¥ £ UUTh AN HIETIUF A EEE serotonind}t FA
g FEE W, cAMPY d@@o] 3A #ide AT JAlF. F antagonist AL el
sk S AP glucorcoticoid WA 2E# A T28 24 AF Ads} sz U=
o} F7IEd A Ad JATE HIen, FE2EFHEE {F7]8u dEE FEF ¥y E€F
FE2EJA AT 8HE AT o+ ARD SAT A FE A dF d9jE v I

q, 4 Bops gudA 84 FEROE /7180 dEE FEAA Ao A=

NMDA #&As} 2Ed2AE B d@L 7HAL glon, B3] snidA 73 g dae
Z}X 12 gtk NMDA F&Ale =37 D1 $8A9 ARHY J528L sd F5589
Azt wat ALY AFEL 2ASAY, FAFH AE Apole] FAL e J5E T
Zg)a NMDA S48 i3l Ca*' A d=A4, NMDA £8A5 §8 Ca’'g #¢& 74
MZo] AZAGFH apoptosis®] F& WAAE ¢HA ok 2g: D1 849 NMDA
E4 Atoled] douke AzFLo] Wt A X Abde] zFATE AL duisie EA,
NMDA 4&#7t AE9] Abde] FHHo=z #olsn], tjLo] NMDA $&A7} DI &A%
A3 AL e ME APAF NE Abol NaAG 2A)Fo AR OE /%L Ei =
dFog AP g B8] AE APRa} AE Alole] AsAY 7o) BE st 7%
de 9Fe vAA Fn, AE 08 715 ddzdes zdsHA JYPHA) oS vl
s, NMDAZE #edste A AMd 7% 29 & e S Adgw, HAxe] Apgd
€ =g & Yoe Po] He, #Y2A, HEF, JAELS F0IFF. 14, A0 F 4F
Age Agsr] 98 d@¥ez NMDA F¢Ad dd dgsd d77 P Y. B 47
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dl4 NMDA $8£7 23 71%2 &<sly] g8 Ca' /Y F=E %34 suen, A=
NMDA i3 antagonist¢l D—-AP6E AggozM Ca’” §Yo] AAEL Flstel NMDA
F&A target R B A3 FY 7t 7S QA 3 FH, 42 E AYsiget £ AFA
A AAZ vEEUR A2EL Ag d9L o, Zg§ NMDA 84 WA Ca”t Y 94
& BALen, A BE ARAA 40% ol oA 4L FQl At E ARAANE A
A=z 4, A7, A9 AF AYY ARAdA vHsF 84 A=E Ko, &vid A=
= 5H3A F8A4 FEE0Y AdEE FEEAM 40 o ¥ ¢ FJAT ¢E &
A, Al A4 v /78S deE FE2EAA 4ol A 4 HIA

Heme oxygenase (HO)& AME9] &8l A|Adle] F8¢ FAH84A2A HO §=AF s
¢l HO-12 A= hemed F&jste] Airdlgts:, A, billiverding et E3ld A4
1 dagtedd:, A, billiverdingt HO-1 2 RAFHLZ AX2&EY Y APEY] A, 95 4
Fire ALE e ZeE 494 len, tdFs A9 gAdeE F5S wa 3o 1y
I AA Y Ao sl SHF = superoxide, hydroxy peroxyl alkoxyl, hydroperoxyl
radical, nitric oxideS i} & AJXAA=E (reactive oxygen spesise, ROS)& & #AAHo}
AE ARG A AAEF[A AHEH o 712 AE §-3E £2FEs 9L ) 3
B A=d 2EHE FA, F F 99 7HA 9RleE Qe AxEA AAHEH EHMLEE
2 ksle FE, g2Eold, 3FlE 3T T e HIYA HAFE dogls fde
2&A Utk 53] HZdve HO-139 2 RAEEC] 43 A8 B3t 438 2EHA
o 93 ¥ AE &L d4 e BL A7 RaEL itk E dFdAE CuSOE A
gt =T ROSH tigksted HO-19 &d @ A4S =32, VEUTE AEE A
gl F7ld HO-1 84 E #HAA7|v 23 84F SASIAUW. HO-19 4L 4A
FalE Aol ROSO] aste] LAFHA g, HO-19] TUF A=A 549 YRS EYS
At systemo] oz I&E He HAFPdA FrtE HO-19 &4 2 $dHLE oA 74
Hd B AFdA HERIURE AEE AE R o S AP s AFeEA o
€ A Qe H& AdE, AR, FAd AEFAA AT 2d 4L WA FESAANE F
718w el deE FEEAA Boh £84%0 dF FE2EAA oS 33 84S BHien, F
A, A7), A AF, FFAAAA FRAS AFE muoh AEstAA, G4 FHI 47EA] i
vitro RN A9 714 e 8HE Hole {vlET dF FEEIULH, AQEEE (Y
B 3% AFRALE AA) 29 28x Bee deE EFHUT

AdE ASE o83le], AYY GAdA (ABFE) AEAEE HIsIgT. B Add A
= A7|&ZE T ABFEA 4T 2EYLE 202 A FAFH 2EH 2 i A9
245 g4 sged, AAZE AZ|&AE £ 2EHL dE2Te Ay FAETH vwet
froHe g I Fo] A Frete AL FUsgen, A5 HegRuRd 4 =
A g etsl2 ™, corticosterone 3|7} e A& sttt =3 vevls] =
o] StM AW 5-HTE ®3d v|Ae FFE Hr7e 29, dAZE A7 |&as

s =

l

il

iy

A

i
I oot &

2l

W
oD
m s
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Q2 F9 TAATS vastd f9H0E 2 FFo| A Fhste A HAsYon
AgQ vENRe 95 2282 AASAL W, 5-HTS 37} 9402 I 2

L  Fostgtt.  Dopamine2  FE|EZeolgl  (catecholamine)d)] &3l AAAGEA
(neurotransmitter) & dh}= A, olm|w=ile] 3 }¢l Elo]|2AloZHE Al&3te] L—dopas
AA dopaminee® AP 2 X dopamined] OHZ]|7} 3t F715o] =dav=dl
(norepinephrine), o¥jy|Z=H o2 34 E & U} dopamined EZ4, FHA Y Fm3
$52d 5o o AFALELo|A zEol b QE Lo AFonE A - A
= T #ET As5E FGstd ALeA FEFE =7A T} ¥eF dopamined] EH]7}
HAGHes @od AdE AR XaiH ZPRAS 2 1A Fdl= g 4de
A =™, Eo7F Aot 84 5 Fe £2ES (FARES) dE & Aok E ARAA
= A7|&3aE & 252 WETY AS FAETH sty foFHLE HAM 2 FFEo
A F7tete FE Fddden, AEd vETUYRe] dF FE2EL ASds #,
dopamine®] £X|7} froldog 4 e AL U

Norepinephrine & 7R ZAA A AAAGEAZ ALs7|x 8y s=2£072% FALdc
EAEA FAFddA Addd. JBdes agAZAE ASde 7IeE 7HE7] HEd
EHIHE JAFH S71 EFF $71 HARE 71 54 371 Y norepinephrined] A w
27] szt My fAR F2E 715 A HSEAT, =2z A =de H 3
AMe 2xdEAS FAA LS ZA ASAITIAT ARG Ao g A8L 3
0 ohaity. 2B~ s2EozA AFEH WE BFS FIHE o) G0 Feaa, 4
iy $8 SUA7|a 89S 29y, F40o R0 HRFS SVAZIT Fo8 A9 J 3
d HFFN, 2T AR ABHIE o B dFddMe AVIEIE £ LEHE U2
29 A9 2ANTH vnetd 49908 N 2 S50 27 Frle AL FARe
o, A& HETYR § 5 FEEE AYIHRE 0, norepinephrine?] 2|7} folHoz
Rrste AL BAAET AgAes vgvURE I 5 238 Rde
dopamine, corticosterone, noradrenalin®] 4&-& HAAF|Y, 7+43 5-HT& £F& F7}A4
HOE AAW HEHL AR P 449 TEE R ABAEERE 5= e &
d ARG

a3 HF GAEA, HETIUR o €5 FEE AHEAY EFES @4 B e 9
s LC-MSMSE 8% Z23dg3 Fdsirh. 219709 ©d AEEe] &4 HUAD
dFa 7xAH ALY e S shlste #HF 1171R)1Y FEEA (chrysin, isorhamnetin,
quercetin, kaempherol, myricetin, protocatechuic acid, p—hydroxybenzoic acid, vanillic
acid, salicylic acid, p—coumaric acid, cinnamic acid, caffeic acid)2 AAslgch 1171X ¢
SRS o]&35led F 371#] (corticosterone HAFI screening Rd, 5—HTE6 wjA
cAMP B4 screening ¢, NMDA wjA Ca®* 49 AdAE A screening ®d)9] in vitro
screening 58 $88tg e, 7 A3 E kaempherol, isorhamnetin, myricetin o] =& 2
e BAoy AX ¢tHAgHte] $7F A3 JEE 8. Mg =2 84S Boly vy
A4l FuH kaempherolz HE MBS AU SN BIBA BAh % AA7Y
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< TP A-

ety el A28 A9E ddE4 (kaempherol) & o] &3l AYA A A A&
B7 2 71A4TEE FHAFAT. AUHRAE, A7LIE 5 4@FEC 4% 2EH
25 Fo82A4 Y 2EF 2 7 Az 5345 B4 e, dAE Arleas £
2 &z AS FAEH vasty] AFEE S5 AR FFHLE 1 FFEo|
AA Frete A2 FelstRen, AEg vERIYE ¢ 94 FE5F53 kaempherold A
9L of, 23 AEl¢l immobility timed} 23 %9 climbing timeo] 3 E-=H+& #2159t}
=3 WETlsl deF2E kaempherolo] AA o} 5-HT e mlX= 9F< B713
23, AR AN&3E F 222 gaFe A9 FAYEH vmsel fdez 1 4
Fo| A Fade AL FAsRen, A2 HSNIE I A5 $2EF kaompherol
ADSAE o, 5-HTe| +47} §o95es F7lske A& AT Dopamine T weh
s 2749 44, A/laas £ 25d2 gz2Fd 39 FAATH vned foHes ¥
AM 2 #20l 2A FrhHE AL FARYoW, AR WEHUIE O 95 F2ED
kaempherol& A3t ®, dopamine®] FX|7} fFelFHoz Fide= AL FUFHAT.
Norcpinephrine % Eat, A7143E & 2Ed2 2T 3¢ TADEH vz 9
Aoz Mold 2 520l A Frhske AL FAFRLH, AR VEHTIUE I 95 25
B3} kaempherol@ FE3tHE o), norepinephrine?] £X7} foldgoz 74 = AL &9
stttk A& o Z kaempherole] Fo& =718k dopamine, corticosterone, noradrenaliné]
SES BANTY, BAH 5-HTY 532 2ANROR A ) 2EdA X AFee
V9 528 W NFFGEAL HBAe AL I T F AN

HZAHoT 9 AARES AEst 1Y, HEHIUE o €5 F2EH HTF FE24 FHE
kaempherol& A7 M| E o] NMDArd] th3t antagonistic E34¢} 5—HT &4 sub family &
5—HT6 &A o] antagonistic AFAE 7IX= A AU o, A4 2EH A2 AR I
e 28y AAALEZQ corticosterone @ dopamin, noradrenalin, 5—HTe 45F&&
FEFeEA HAH AEGAY g ARE §3r°1?'f}9a‘:}. A7E T3 AlEpIEE AE2A
o] B¢ ALY L2AZA FE FA EAFH/ YL 9 & 5 o, IAFHE A
2 A7E B3, F0E AL 1T § UE “‘ﬂ‘%?ﬂ‘ﬂ BEE AEAY 2A4E AR
stel V154 ABORA 1 ABE Anx o

oL

LEY

—

= 208 =



A 7 A g9 SAF IHE V|sAH 2 FAHVA F
(A&7 - 999749 AAL)

1. A&

29 AlAFQ AYe AHA A e FAAHL] ko= WAS= lassitude®E weariness
g dulste Aos AFFH EFou A5 F AR, 25, 7|88 ol 9id=r A H
L2 ZEE AHolth 2 F 289 IHREYE T FFS fAdN} ¥ 248N ®E
e &, ABAFTY +F5UFEY A @R FgAn oI =89 ARG B
L AAE FFHIA FEREA dAMAC s Aud Hiko]l FHEEA UAFA 259
V2843 A pHe FAE FHsiY 2 5 AL ASE 1ALE: AEY BHEZE
F7HAA B2 BFo] JAHE TY Aol vetdth AAZ {AF, HAUH 2EHEE
WA =ol 2% A7t HE HaeA - F4AlA (HPA)Y 750 §A5x 2EH2 #d &
EEE0] BHlE 8 ollF, 4L 7ElAARE E2e 2EHEE U] Hie 4A Y
AAA] WAL FIAAFIBE g4 RG] Frteied SHAQ] 2EJEE We Y 25
9] X A} 877 wEt ¢ J1FE 4ke ARV dejdrt. AX7 URE 47 4
e E=G ALE st ATPE AA43HA Hed 2714 28444 2L OHfFHF
¥xdo] HEHMoZ RaEHE EMP (Embden—Meyerhof—Parnas) A=, @TCA
(tricarboxylic acid) & : WFBALE CO.9 NADH; @ FADH.E2 AFs= 374, OAAA
gA<Q : NADH2H¥ HAE &4 AgFe2N ATPE A e 2FHEE &3l
CO.2 48 H, oW X3 150] 3 HE 659 CO7l AAHY AAALA ] FHL A
AHMA 38&€] ATP/F A4A0.

[

Electrons Electrons carried
carried via NADH and
via NADH ( FADH, l
GLYCOLYSIS mefm
Glucose_.> . >Pyruvate g'::;’.:ﬁg
, PHOSPHORYLATION

Cytosol Mitochondrion |
ATR Synthase
R
ATP Mij ok
Substrate-level Substrate-level Oxidative

phosphorylation phosphorylation phosphorylation

252 71838 A YL glucoseo|t}. Glucoses H71H 273k SH 24 G435 o
A el Z4F 2FA A TCA 29 FAAE FASI=H o|&drt. EHdX FIEH|E 8
AT 25 ] AZR glycogens 437 E gt} QAAe] 2K 54 dad dux A
fez ZeFA (glycogen)o] AFHo] glen, A&Her Z&E ALIH A4 YA
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FeE=do] gagn U4l dA Agez A7 AN gL RAEH =¥ Eo| Y. o
Fo] vz g Ba (lactate) 2 72 242 el 8= dole] Hok

Muscle

> Glucose

Glycalysisk‘

Pyruvate

& T ExTo| o2 HEHIT, AL 7HoE oFdo XxTF A4 AL Tl
Al 284 FFEHe dEe dA AAFAS 3] FE2 (Cori cycle)} st EREEANA B
AL F2 1 JFA A ojuA|st FH Fie otk BFAAAL ZF A A9 dAE
AL ho 2 gutste] oA L FAAHA L B glucoseZ AL A =Ho 2 FHEE
g A4 997t ot 3t thE 2AALO[ £ glucoseE Fal I HAMIAAES e UE
TR 22 BE7 EA%Y A4 FEF e 2594 ZIYJEE o] &3ty HEY. 2
S ¢z B2 1L} amino acid 7} alanine P B Z-S-E& wWAL}e 7Fe g o|FHA,
M alanined| A ureaZd AAT E pyruvate® ATVAIA glucosedE A= ARE ¢
ghd 32 (Alanine cycle)oldta gt Aike 2 A7 H22] 991 olyAq, 3lile] &
A F4ol T2zt F718A =, AMEAJ A plI7t ANFE (25 ; pl 7.0, THEH
; pH 7.4) ©]3t2 "olA|A Hr}. o2 28] A AAF (metabolic acidosis)E 51
<H 27} dAeA Hu A AAASE FAL AFAH EFA kAR FE BEFE AN
A olA| " CoA A4 A, AEA F9 24 A4, TG ol Fa, 497 88 £,
8F pH A3}, 8F gilged FES oigdi REA 49, Ao EF FiAdEY.
AFHL HEE H437] 3o AW H2EHY FFHE AAFHY] g3 AFolY 5595
i 23S 2E 7ITAH AFAFC] @ASEHAL Aoy AHZOE, FHHQl, BiA
UJES 9 FAMIER T3 2L FES XFle AEL dFF ol EE3W &5 ¢
FTdEs A3 F7MAE 5 e v 7] FEL B EHG] FAES Nl g R
A& AFA =He 970 doh. mekd, HZde HE FEEY go] ¢4FAe] ngd A
HES o]&% HEAL @ S5 Y AL AF AL A7 @95 FAdHD flck o
A 7 A= SAFH 2Ed 2 o HEEe A" a9dE FA37] 4 AT

Sl



d& o] &3] AHFE RS A, HERVE o FFEESG JHBY =49 9=
4 7154 AFo 2N FHeAde BASEY.

2.9 2 2y

7} in vivo WIBIRILLE G5 &89 AAF W2qA 37

(1) 438794

(D &% pool FEF MEILTY A5 FEES §AH FZ in vivo 97

D 4YFE

- 5599 ICR wh92 (male) TYE F 60 FX FEAGAY 87 1A 49 2
SoAFEA QU APHUE BRE T ABQ AAE DEsted Aol AHgsATh )
AR FANHL ol gstad 2 AN mo] BASH, ASFIE NGRS, AEE
A%, AYEE, A5, #Z FRAY, YV AEENS 2 ARFIRE A
& AANRASE LAt NRAGD. 2HAT F o] WA AAS FPHo=
AZo] F7HHA @e AAE AAR T, 4 F7 BEAF @ FIA} FYHES 2
292 YAlshgn

@ A+5373

- B2 AFe FA4L 2% (22 £ 3) T, AYEH=E (50 + 20) %, 7184 (10 ~ 15)
B/A1ZE, 2HF7] 12A)2F (B:00 ~ 20:00), RE (150 ~ 300) Luxe] A& Fo =2 43
H TEASAOA ARG S&4E F98d AMSsH, &3 € ARYE et A ALS
< HAISAT-

® NYze 4

Group AP EZ Dose Sex  No. of animal
L= = i
= (mg/kg B.W.)
Nomal Saline 0 Male 100171010
Control Saline §] Male 200172010
Taurine Taurine 100 Male 300173010
Low HEMYF(d) d¢ F&£E 100 Male 400174010
High HEe v (d) € F& 5 300 Male 500175010
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Q@ NEEZE Fo
-8 W R X AYREZLS NEUIN TG 4 sREHE WA FAADY FTHF
o 3ReH, fE2d Y FH9 salined Tt

@ Atz a4
— A A dist Hd 15 o], AREZAFA F 16d FU dFAREES A4S

— AFE dA, ZEHA, APREZRS F 159 F¢ 59 13 S48

@ 558 H71E A% {4 pool 534

- A4 F5YHE WrE7] Y3l o]-8d 9 FF (Swimming pool)E ol=ER
AZAE g e (90x45X4bem) 55 &3 Alde =o] 3ocm7tA] ES AF F mouse
o] £2& 34CE FA%Y AF3Utt S5 & 289 FF0= 2FsPen &
HAa4e AYgx4d7)|7 dd5e] Qe pump®t water flowmeter (type F45500, Blue
white Co, Westminster, CA, USA)E o| &3l Fo £3L Fd =4,

A7H $F 59 33

- & 4" AFAEr] A F9h4 FHEAA7] fgte] 1de] HE F£9E A F
(7L/min, 15min), B |9 Alte] g #A dAJEE ZEIHE HAAFAY. vp$=
T AT AR ARE SA4A7 R, % MY 2N A ARE BT FAEAT BE
#FBET TY FHAGL 2F IARH XA AAE, A7H $F 9 F3L2 @
AN 9, 3 W27t B HWOE 727 £304 Bohe e PAWCE s v
T4 AF ARRE AA7AY FALE FAARG

@ &% £ 8% 34 (Lactate) B 89 (Blood glucose) &4
- $ARFEEE 49 2 ANE S 7R 4 @32 ST @9 34k
FAFEEE A +F 168 F A F T =P FHYEEL S5t ALY
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(Lactate Pro LT—1710, ARKRAY, Kyvoto, Japan) @ ¥ =A7| (SD CodeFree, SD,
Gveonggi, Korea)Z o]|&3le &3 s ¥t

@ B3

- A9 sk & AT Ro] ¥ AT el Aols AASL el whHste) HRE
A} 2H2ke) moused] ) EZ, MEZL AASAL, AANA AAL A 3,000
pmel ) PR F @AW BASAT 24 AL FA] Hastel 4ol ol gshac.

7 F9 === &3

THY 7k AL AAVIAE YZAAAH FAAPLE o] &8 powder B
HZ TS0l 70T BAsIY AlLs@tt ZTFA &=L Glycogen Assay Kit (Bio
Vision, Inc,, Cat# K646—100, Mountain View, CA 94043)& A}&3le] =43 g

@ ¥4 v LDH &3
- gL AH3I & VAL Rose LDH &F4A FAByle Lactate Dehydrogenase
Activity Assay Kit (Bio Vision, Inc., Cat# K726—500, Mountain View, CA 94043)%
Agatel 4.

@ &3 9 BUN, GLU ® CK &3&
- ¥Y9L AHF F AL EFdd BUN# GLUE ASFEAEA471(FUIFILM,
DRI-CHEM 4000i, Tokyo, Japan)E o|&3te Z=H3E31T CKE C(Creatine Kinase
Activity Colorimetric Assay Kit (Bie Vision, Inc., Cat# K777—-100, Mountain View,
CA 94043)8 AHEsl SHstHTh

3 383 1 SDH ¥ Citrate synthase &34
— gdE AFHIN F €AHE BF3 Succinate Dehydrogenase Activity Colorimetric
Assay Kit ( Bio Vision, Inc., Cat# K660—100, Mountain View, CA 94043)%} Citrate
Synthase Activity Colorimetric Assay Kit (Bio Vision, Inc., Cat# K3183—100, Mountain
View, CA 94043)& o] &5la] =ga¢ch,

@ A W Cortisol ¥ Hexokinase activity &3

- gdg AAG T IS BUse] Fol ] 2Ed2st BEel & AR cortisol
ek e (Cortisol Salivary Immunoassay Kit (ELISA/EIA, Bio Vision, Inc., Cat# 1-3002,
Mountain View, CA 94043)E& o]-£3921, Hexokinase activity-2 Hexokinase
Colorimetric Assay Kit (Bio Vision, Inc., Cat# K789—100, Mountain View, CA 94043)
g o]&3lo] FAsIH T

B ZAA=

— ¥ AN e AFHelEA g 42 FEAHLS Alusr] Aste SPSS FALED
Hlver 10.1)& ol&sto] F AP L A8, B4be 240l AAH] student t test
= AAsad.

Olf

-

= 218 =



(2) 494+

(71) #4% poold 4G MEAUY d5 F2EY £33 J=E i vivo 7

O AHgE 2 dut T4
- A§ 713 T AEED Rl wE o[AFT Aot o|AYFS #ET A T
#E3 P54 o) R AEE A= /AN

@ AF¥st
- Al 713 B¢ # AIFE 79 AFFIrEE FAHTE (control) e f-oFEE 4
Al 3 & 23, F controlit#e AF F7HFA AE 7F Aolw AT (data

not shown).

@ AFH &F 4 &4

- ATH $£FFEE Frey] Y3t FaLA 9F olFe] #F A= fé "L/ming]
5 A% oA TS AFANA /%Y SANAAY FATE FF AW dFgs
Fig. 7—13} @t} FAE Q4G 43 SFU2F (Control®) 50.78+6.10 min, %A
29 taurine 58.90+£11.52 min, Lowd 56.89+11.31 min, High¥® 65.69+17.67 min
o2 FANET tawineF(p <0.01)3% HERYE o 9 FEEZ AT Low O
<0.05), High (p <0.01)¢ RFdA F4F<l zolE & & 4+ AT

80 ] KK
70 N .
60 |
—_
= 50
£
E 40
-— 30 -
h
20
10 |
0 +—" [— N | — |

Control Taurine Low High

Fig 7—1. Endurance exercise capacities of Water extracts Hippophse rhamnoides L. In
experimental mice, Data are expressed as the mean latencies + S.D. (n = 10), ##x
P < 0,001, #* P < 0,01, * P < 0,056 vs control. Normal: non—treatred group, Control:
forced swimming + saline administered group. Taurine: forced swimming + 100
meg/kg taurine, Low: forced swimming + 100 mg/kg water extrat of Hippophae
rhamnoides L. leaf, High: forced swimming + 300 mg/kg water extrat of Hippophae
rhamnoides L. leaf.

- 271 -



@ % 5 W3 89 (Lactate) 3

— B4F (lactate) & FFHAMe] FHH 4498 @74 A7 43y FLYAAAE &5 F
AdelMe] o Fx7 F78A =5a o] Adte] F7ES Aol A2E fEA TG Fig.
T-2¢ day 3¢9 ¥F A &F 1if ¥ £F FAA0 HEs ¥@d 1 345 glucose
4 o5& S48 &5 A 2 $Ae £FI=T 2.0240.72 meddl  taufined
3.51£0.510 mpfdl lowd 2.0520.60 me/dl highT 2.531£0.70 mpfdle® §43F =eo)7]
yehta @erod &% 15E A kB4 A LFHFRFE 7.75+1.43 meddl taurmes
8.0542.33 mg/dl lowd: 5.7513.56 mg/dl high# 3.88£1.91 me/dle 2 highTPdN &
44 ateld JEHI(p <0.01), §FASLY AF &4 AW EEdEF (1185£7.35
me/dliel] B WeEtbE d S42EE 300 mphke bow. A highT (8.49+4.20
mg/dlolA fejde s R FA7 @A 54 HRAgp <0.050.

20 i Comitro]l = @= Taurine =-—f -Low = -High
-k

- kE

-k

14 [ ]
A

Lactate (mg/dl)
b=
(]

Fig. 7—Z2. Effects of water extracts from Smprophse rhamooides L. on latate levels m
forced swimming experimentsl mice,

Data are esxpressed as the mean latencies £ 5.0, (n = 10J, ##+ P < (0,001 #= P =
0.0 = P < 0.05 vs control. Mormal' non—treatred group. Control: forced swimming +
salme administered group. Tawime: forced swimmmg + 100 mp’kg taurme. Low:
forced swimming + 100 melkg water exttat of Hiopanhse rhamnoides L. leaf. High:
forced swimmmg + 300 mg/kg water extrat of Hiopophae rhamooides L. leal.
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O 4% T 5 ¥ (Blood glucoze) &4

- 9FgA) 258 f7] AR F AiFgde s ALY 380 AFdHE XFE
Z og% . gEA 45 3¢ S&8 SF Jd Ex4sie 44 $¥E8 53 A4aad
EEGd 45 E=FE Fdag diAsles AR wEA £F Alde €F clucose
%ol |8 A =Hed WA AFNA FEE glucosed] FFEL FAILL0] HAPJTH 2
HolA H Bl glucoze® AZ8A Hu, AMFoez 713 284 Sl S5
glucoze®  REH RHAT A9 A glucosee BAXAHCAN SFAETF
(103.50+12.45 mg/dllell YIS tawrined (141.25+15.54 medl o <0.05), lowd
(136.75+38. 22 mg/dl, p <0.05), high®® (166.75+14 9] mg/dl, p <0.01) A R8s
E 28 AL Aged. ¢l 4&F FoTe] d=Td HIH £F A ¢Ade=n
glucose R o} b8 o A P& o] FAde S £AY £ sk

e Conitto]l == Taurine = :Low = -High

280 -
=
B o230 -
=
: |
_: ]Sﬂ 71
]

130

80

a 15 EX
Time (min)

Fig. 7-3. Bifects of water extracts from Sippephse riwmnices L. on blood glucose
levels n forced swimming experimental mice.

Data are expressed as the mean latencies £ 5.0 (n = 103, ##+ P < 0001, #++ F <
0.01, « P < 0.05 v control Mormal: non—treatred group, Control: forced swimmmng +
saline admmistered group. Tawine: forced swimming + 100 mgfks tawine, Low:
forced swimming + 100 mgfkg water extrat of Hippophse rismioides L. leaf, Hight
forced swimming + 300 mofks water extrat of Hippaphse rhasmoides L. leaf.
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O & £ F3 =444 {37

- 9 FANAAS] 5 + 23 A3 242 242 A5 K91 F Foue oA &
iy mEd dae] 28 =38 glycogen ¥E8 #IE A 933 A YL ET
(Nomalit)-& 3574082 mg/go2 #FNURT (Controld) 2154042 mg/gel ¥l B2
Fe]=2 e e da FAYEFE (tawrmeP) 25324084 mo/cR $413¢] Aol@
debd A SUAY owE (2812057 mg/e p <0.05)% highi® (3.0920.31 mg/g »
00102 controlidd ¥#H H€Foe SE|2d @] A FAHYDL ol lactae &
F3 d#7Ao] 8 pHES] HEL 2 duz] tfibge] $FELEM e r AN
w2 £F & Yo 2 AGAIZ A Wi =ZH9] gFe] 7R 4 ¢ 4 U

tn

Muscle
B 45
=1
- 4 -
E a5
)
ER
[+
B lax
=11}
=
[¥] = |
_}1 )
=1
& A5
=]
=
-= 1
0.5
il
MNomal Control Taurine

Fiz. ¥-4. Effects of water extracts from Hippophae rhanmoifes Lo oon muscle
glycogen comtents n forced swimmming experimental mice.

Data are expressed as the mean latencies £ SD (n = 10} ##= P = 0001l #+ P <
0.0L * P = 0.05 vs control. Mormal® non—treatred group. Control: forced swimming +
salme admmistered group. Tauwrine: forced swimmmng + 100 mg/ks tauwrme, Low:
forced swimmmg + 100 mg/kg water extrat of Hiopophae rhammoides L. leaf, High:
forced swimmmg + 300 mgfkg water extrat of Hiopophge rhameides L. leaf.
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D 7 23 25 w2 53

- &8 FAA gL HEe 2 1 FAY clycogen FEFT ARE Bl 28 FHoYm 8
Heg AL b9 ¥E$FFE (Nomaldi® 7.7310.20 mogstE FFAZT
(Contrel®) 5961045 mg/cd vd w2 22|28 ¥FL Jehsizn F4d=T
(taundne) 7.20+0.597 mo/cd Faxe¢l o3 JFhix @9ATT lowdE (7.9610.55
mg/g)®H hmghat (8.11%0.54 mg'si€ controla™| HIM] FeA2= gelad §Fo] =4
HAEUDT (p <003). ol THH 2@ 4t FErEA R S8 pHEe] HEe=
Az dAES FAELEA JUFes A== d S92 228 TY2E o
nxz a4 IE|ade @3y 28 449 ¢ 4 Ut

10 - Liver

"Bl |
'\—Ei: g x
=
= 8
E 7
2
S 6
]
s .
BE =
=
> 4
0
w3
=
= 2

1

0

Nomal Control Taurine

Pig 75, Effects of water extracts from Hprophae rhamnoides L. on liver glycogen
contents m foreed swimmng expenmental mice.

Data are expressed as the mean latenaes = 3.0, (n = 10), #== P < 0001, +=+ P <
0,01, = P < 0,05 vs control. Mormal: non—treatred group, Control: forced swimmng +
saline admmstered group, Taunne: forced swimmmes + 100 mgfks taunne, Lows
torced swimmmg + 100 mg'ks water extrat of Hppophse rismnoides L. leaf Hishk
torced swimming + 300 mg'ks water extrat of Hppophae dhamnoides L. leal,
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@ =8 W WA W LDH (lactate dehydrogenase )83

- #5549 LDH €71 & 85 5 XN 449 Ha 288 =93 & 24
2| A ®{ry AR A& Idais AR - ddd M EER¥ ceruim&= LDH
activity W 274 T HANR &% ] LLH BEe HE5T 17.0013.45 mU/m +Fd=T
16.77£3.53 mUMml tawined 17.07+466 mUml lowd 17.49+5.37 mUsml. highg®
1761227 mUml &2 2w v Aele #4350 Ae|g T4 + @
setumifld] LDH BEe dl$FT 1540+1.42 mUml |+F=2 24 1441 .44 mU'ml,
taurined® 24.00+1.90 mU/ml, low®E 21.99+2.19 mU/ml, highg 20.04+1.74 mUiml 2.
B $£3Td) vy H-EFTH LDH A4 §Yo] fHo A &3 HAR(p <001,
lowE (p <0.05)3}F highT (p <00LieflA] 25 %574 ## W& LDHES f44 o

IS
20
15 -
10 -

Nomal Control Taurine ngh

LIDH activity (mL/ml)

¥ ]

o}

Fig. 7-6. Effects of water extracts from Aiopophse rlemnoides Lo oom lactate
dehydrogenase activities in forced swimming experimental mice.

Data are expressed as the mean latencies £ S0 = 10} +++ P < 0.001, ++ P =
0.01, « P < 005 vs control MNormal: non—treatred group, Comtrol: forced swimmmg +
saline administered group. Tawrine: forced swimming + 100 mgkg taurine, Low!
forced swimming + 100 mgefks water extrat of Apponfise rsmmndes Lo leaf High
forced swimming + 300 me'kg water extrat of Aippopise ramnordes L. leaf.

gt



@ GLU BUN B CE &4

= Glucose(GLUMNeE %8 dyAYde= AFHAE +FANEF &4 AR 9=
glycogend] gucosef® AP=o] A Foz FF=w Bad JUAZR o F=w A
95 TE 47 & W A MUY ducoss G§RFE HAE TENA ¥k B AE
A4 ¥ A glucose (GLU) &3 FAHA H-FFT 197.25%27.15 meld FWHEL
G4 17770 mgidl. tawineg 106 0018 22 mgidl. lowg 112.17+21.57 me/d. highg
17420425 92 mg/dle 2 vi-gd HH 2E FBrAA AMILE plucose A7 &
A3Een, controlddl ¥I¥ EE tawined (p <0010 lowd (p <0.01), high¥® (p
<0.00Lo0M WA ] glucose $N7t 27dE A& Yeddth BUN (Elood Urea
Mitrogen) &8 Az} H2EFT 7224123 mmol/l. £EB=F 12.00£0.78 mmol/L.
taurined® 10.68+1.85 mmol/l. ow® 11.11+1.41 mmol/L, highi® 9.83%1.23 mmol/l&
2 vz 144 25 3t Ag: Jedisen controlEs) Wl highas)
A fodez AW (p <005) Creatine kinase (CK)e2 I ¥ely olAfE BAE2
2do1dy ATP S|3el 2¢cidlidd A4 Bid &t Bdoltl 2% §
3. & £&A) ATPY] AHE Hials] §84 Sqsle 4o 2R ATPE 48 &
S¥} CE &g v$£55 0.159+0.02 (WL, $£Fd&T 02320028 (U/L), taurine
= 0E3E0.08 (UL, lows 023003 (UL high® 020002 (ULiref HE{FTd)
H& £5TA ZF S8 ARE RPo T8 #4239 el viehgA] a3k
=3

Al

250

LT

kkk

150 4 &
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100 4
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Fig. 7-7. Effects of water extracts from KHippophse rhammoides L. on  gerum

blomarkers m forced swimming experimental mice.
A) glucoze contentz m gerum, B) blood urea nitrogen (BUMY contentz, C) creatine

kinage activities. Data are expreszed as the mean latencies + S.D. (n = 10). #++ P
= 0001 +#+ P < Q.01 +« P < 005 ve control. Mormal: non—treatred group, Control:
torced gwimmine + galine admmigtered sroup. Tauwrine: forced gwimmmes + 100
me'ks tawrime, Low: forced sgwimming + 100 mehks water extrat of Hippophae
rhamnoides L. leaf, Hish: forced swimming + 300 me'ks water extrat of Hippopfize
rfamnoides L. leal
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@ <& | SDH, Citrate gynthage ®  Hexokinage activity 74

— SDH (Succinate dehydrogenage)® succinate® fumarate® i dsis A4 @l
oz fii4 $54 H8 FAse Aoz 98A Ul B dHdA 4 As} 6§
FT 198414.09 mU/meg, £FHARE 17.6516.68 mUimg, taurine® 17.5611.92
mlime, lowT 17.238+3.04 m/me, highg 15.49+1.49 mU/mso s &8 Hel o7} 1}
El3A] @9hv). & ] Cltrate synthase €74 Z3 9% 39.9415.89 mUpul +%d
I 48.8843.22 mUdul, taurines® 44.5445.03 mUil, lowiE 48.844+4.29 ml/ul, highd®
43.8015.38 mU/uL.2 #2199 AolE & F [T ATHYAA glucose® A3
e f4=2 Xeg§ BEEa pyruvates) APTAAY #od3e A9 Hexokinazes] §
A& 2% #{ A3 ¥EEFE 0.84+0.3] mllml, SFdRT 0.80+£0.33 mUiml, taurined
0.7540.19 mU/ml, lowd® 0.86+0.36 mU/ml, highat 0.73+0.11 mU/iml 2.2 & 7 H
2% Q] Aol & FE 4 gl
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Figz 7-8 Effects of water extracta from Hijppophss rhamnoides L. om serum
blomarkers m forced swimmmg expernmental noce,

A) Sucenmate dehvdrogenase activries. B) Citrate symthase actwities. ) Hexokinase
activities, Data are expressed as the mean latencies £ SD. (n = 10), =#=2= P =
OO0, = P o= 001, = F = 005 vs control Mormal non—treatred group. Control:
forced swmmmg + salmne admimstered group. Tawme: forced swimmmg + 100
mgfkg tarme. Low: forced swimmmg + 100 mgkg water extrat of Hipophae
Mamnoides L. leaf, High' forced swimmme + 300 mg'kg water extrat of Hmpophae
Mhamnoides Lo leaf,
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. HgEvE SAE a2 YLy 24 9 849718 w9

(1) 4344

(7h) H:0:; = <{AX &4 2ddA9 dHgvivy dAdEAY B ad vluw 3
4
@ HERE A GUEAY AL AXF Aoy 44

- &+ NRE dYgexmz MTTE o83 cell cytotoxicityE ZHFFHHT. L6 cell
(myoblast, rat skeletal muscle cell)E 1% antimicotics/antibioticse} 10% FBSE {3k
DMEM Aol A wjoFsta 96—well plates] AMEF7F 10'-10° cell/nl7} 52 seeding
B F 24A7F At Fo| e ANEE edz HIFAY. A5 My 24A)7F F, MTT
test2 ME AEEE A3
@ H:0: = SFHE &4 EdoAe] vEIT GdEAS] a7 Hal § 2

— AF AXZE (L6 cell line)Z 96well microplates] 2.5x10° cell/well =07 B3
of 24A17F & H|YHL A2 mF st 100 mM H:0:8 FHrhele] AITEAS 84
5, 7t ARAIEE FEHUE FHUbel 24A17F Bl AlRTH vl Bd AXY AEES
MTT assayE o|838l &30

gk

(th) He0: fr SHAXE &34 249 vgihy ddEd9 A ROS &A%
Ay w9 g
O H:0: = SHAXE &4 2l v}y ddEde] AXY ROS £2A%F A3 H|
AR £

— DCF-DAE AEHL B3 a5 0 reactive oxygen species (ROS)7} A48 7234
< Wt wa2A ¥yFE 8 DCFE Hr, o’ DCFY F3F M7]e ROSY A4 ARZ o
253 oh L6 cell® 24 well plates] 5 x 10° cellsg seeding st 24A)7F w3 &
3% FBSE &F3 wixd 10, 20, 30, 40pg/mL o] @4t FE2FE 2447 T A=A
o O F AE AEEA IS XA G F5Y 100 mM SZEE 247 3 H,
30 uM DCF-DAZ 37CoA 3087 g3t 485 nm 7|52} & 585 nme] WE4
AN A microplate FFFH71E A3t DCF B34S S4sAH

(2) 4845

(7h) H:0:; = <{AX &4 2ddA9 dHgvivy dAdEAY B ad vluw 3
&4
@ vEE A GLdEZL] ALS AXEF FHogdAE S

- H:0: % TSAE &4 Edoxe] negyy ddEA (chrysin, isorhamnetin,
quercetin, kaempherol, myricetin, protocatechuic acid, p—hydroxybenzoic acid, vanillic
acid, salicylic acid, p—coumaric acid, cinnamic acid, caffeic acid)®] REZ&¥ 8w 9 &
Aol QX zZ} A|E9] cytotoxicityE FATH HUjbH HHE AT L6 cell
(myoblast, rat skeletal muscle cell)2 o]83dt] Z} A|5¢ HEE L0 0 2832 100 uM
FTEE A AEE4 A4¥E I3 en, 50 uM FEAME EEAFAA HE A
Z2xd $94 "Was g AT 100 uM EE6A myricetin (94.43 £+ 4.21%),
protocatechuic acid (92.33 * 4.33%), p—hvdroxvbenzoic acid (93.35 * 4.05%),
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cinnamic acid (95.12 + 4.13%)e]A SxdZs vuse geAHez AME H=Es} 7
AR Golstgnh & 499 AAZ 50 uM F= UM JUBY ¥ 59 H9
o

2 50 uM

110

0
<
0

Fig. 7—9. Cytotoxicity of compounds from Hippophae rbamnoides on L6 cells (50 uM). The
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@ HiOz F= SFAE &4 ¥doxe] negfvi ddEde] a8y vm 2 F4

— AEo] g A4 Ho ctAPHSl 50 uM FEAAN AFE £ Fig 711
dA B vie} o], Ho0xF 241K F¢t A8kl FA 224l Control T3 tivlsle] 4
¥ BETIF 6132 £ 43292 ROFoE AA FAPL F HPY (P<0.001). A
HeO28} &), z wielelug @84 (chrysin, isorhamnetin, quercetin, kaempherol,
myricetin, protocatechuic acid, p—hydroxybenzoic  acid, vanillic acid, salicylic acid,
p—coumaric acid, cinnamic acid, caffeic acid)& A#] &E& w, isorhamnetin (86.33 +
4.31%)8] HMEAExZl #feHez Mg =24 F/HR A& F§Rlgen, a¥x
p—coumaric acid (79.6b6 = 3.64% )2 Bd§H RE HIE HFU}
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Fig. 7—11. Protective effects of compounds from Hippophse rhampoidss against H:O:—induced
toxicity on L6 cells. The different letters above hars are significant different hased
ANOVA at p < 0.05. Data expressed as means £ SD.
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(W) HeO: % SSAE £4 2doAg] Hguhh T ddEAY A¥ ROS &A%
Ad vw 2 g4

D HeO2 = THAX &4 2o Ae] BleRuT ddEde] A¥EY ROS 2A%F A7 ]
@ % B

— DCF-DA¥E AE9E %3] 8451 reactive oxygen species (ROS)7F E2A18 A5
£ ¢ w2 %< @ DCFR Hr, o]7fl DCFY 3 M 7|E ROS2 44 XNEE o
253 gtk LE AXEd H0-F M slA A FEY ROS AAe] F7}8be] fluorescence unit
o] foAo=E AA Z7Etgen (19642 + 1052 fluorescence unit), 2} HIEPAVE ¢+
%8 (chrysin, isorhamnetin, quercetin, kaempherol, myricetin, protocatechuic acid,
p—hyvdroxy benzoic acid, vanillic acid, salicylic acid, p—coumaric acid, cinnamic acid,
caffeic acid)®& B¢ T2 A7 SGL 1, AEW ROS Fo] fo3oz BF 7485
. 1 29 AME isorhamnetin AT (12844 + 1032 fluorescence unit)el]A] 743 213
o2 & A¥Y ROS 2A%E g9 & + AUk
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Fig. 7—12. Scavenging effects of compounds from Hippophse rhamuooides against HzOz—induced
intracellular ROS level on Lo cells. The different letters above bars are significant different
based ANOVA at p < 0.05. Data expressed ag means £ SD.
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(}) /% poold &-§¢ HETIVY A5 FEE5} isorhamneting] 414 3284 H7}

(1) 2339

O 4YFE

— 5F% 9 ICR vk (male)& TUE F 6 T FEAFEY 873 stdA A9 4
TEA7IEA At AZAEE B2 & AFF AAE Adste] AR At AT )
AEL FAMAE o] &8l zt AAHE md] FASH, AL AFAE, AFE
A, AEFE, 45, €371 TEYY, AE7IE A/eEds 2 AEAYAE 714
g AAARI=ES F2ste AT £t F ool LT AAS AYFHo=
Aol S718tA &2 AAE AL F 4 £ HEAT £ EEAAT) 493 ES &
e & dAsa

@ AMS8H

- B A FAL &5 (22 £ 3) C, AdEE (50 = 20) %, 37184 (10 ~ 15)
/A7y, 2WF7] 12417 (8:00 ~ 20:00), 2= (150 ~ 300) Luxe] AMSEFoZ HF
H FEASAAA ARG S8FE Fost ARstE, < ' AIF7IR T8 39 AN
< AASa-

® Ngzs 74

Dose
Group AlgEA (mg/kg Sex  No. of animal
B.W.)
Control Saline 0 Male 100171010
Nomal Saline 0 Male 200172010
Taurine Taurine 1000 Male 300173010
(o] A=
HRW-100 MEEE(E) 45 100 Male 400174010
T & &
=S o A
HRW 300 SlERuE(d) dF 300 Male 500175010
TE =
IR-10 isorhamnetin 10 Male 600176010
IR-50 isorhamnetin 50 Male 700177010
@ AFEEA B
- %23 2 FEY F AYEEAS AP/ T FEEE WY YA ATF
o FFen, 2L Y B39 salined FH31HT.
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@ Yuzy B
~ A AN diEel MY 18 oy, AWEATA ¥ 159 Fot JUEAARL AR
.

© AFdst
- AL AHEIATY F 169 B¢ 69 13 4R

@ +5%Y H71E 9% {4 pool 544

- ATH £E5EE W] A%k ol8W 49 £F (Swimming poo)E olz U=
AZEgen (90xXdbX4dbem) FFYH &4 Ad e =o] 3ocm7A] EL A& F mouse
o 428 54Tz S8 AYSUT. LFHAE & Bre] f4oz xsgod &
HAGL£e Ag=zA7 7 ddHe] e pump$ water flowmeter (type F45500, Blue
white Co, Westminster, CA, USA)E o]-&3} E¢ 3L Fi =434}

Voltage controde

A7 &5 59 2%

- & A9 AFEs A $90 ASAZ7 fstel 199 F$ £9e AR ¥
(7L/min, 15min), B §9 Azte] RE Zo|A AFH=F 2RSS ANHY} e
£ 25AY N7 ARH FAAAL, £F AW 242 A ARE AT RSNt e
F9LF 59 FYNAL 0F IARH sAAA YA, A7H £F v YL @
AR 59, & Weasl & wWoE 727 £90A Fae A& PAROZ so] Wga
59 AF APRE FARAAY FNBL ZRHATY

@ 2% & ®9% 44 (Lactate) ® ¥ (Blood glucose) &3

- FAFELE FU4Y mY ANIE JHA A4S SR G.AENE #AFEETE
A, &% 158 F @AA ¥ JAFo ny YL 5o ZAFAI] (Lactate Pro
LT—1710, ARKRAY, Kyoto, Japan)& ]88l A5}
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@ 23

- A9 BAT g AT Fo] F 347 Ae| AoB AAGL ol mlHeN) HFE 3
A ztzte) mouseo] A HEZ, MBZE AAFAT, NAANN AL AAste] 3,000
rpmol M GARE] 5 W7 RS 24 A Aze] ZA] BEste] A ol SsHA

>
ok ol
L
e
i
K
B
A
o,

Vision, Inc., Cat# K646—100, Mountain View, CA 94043)& ALg8l] SASIH T}

@ ¥4 W LDH &34
- gdg AFHI} & AL EE3e LDH B4 FAEHrl= Lactate Dehvdrogenase
Activity Assay Kit (Bio Vision, Inc., Cat# K726—500, Mountain View, CA 94043)%
Arg-shel 2R

@ ¥4 W BUN, GLU ¥ CK &3

- "9e AFAF F YA Edsd BUNS GLUE ASHAEHI|(FUIFILM,
DRI-CHEM 4000i, Tokyo, Japan)E o]&3sle =AsET CK+= C(Creatine Kinase
Activity Colorimetric Assay Kit (Bie Vision, Inc., Cat# K777—-100, Mountain View,

CA 94043)8 AH&3te] ZHRTt

B R 0 s 54 84 54

- TES FAAA HE FHEsto svEeE g &, A9 10W]9] D-PBSE 3o
TAse o2 13,000 rpmOo 2 1587 AESS F A5 70T Hasio ALE-
51538, BSA(bovine serum albumine)E HFIX o2 AlL3}e Bradford?] EAWHS
o] 83l Thuf A AL A A5 = superoxide dismutase, catalase,
glutathione—s—transferase, glutathione reductase, glutathione peroxidase® A 42

reduced glutathione FE ZHsI=t] o] &5}

— SOD #AL SOD assay kit—WST(Dojindo, Kumamoto,Japan)& o|&3le] AA|Hg=
=489t} 96—well plated]] g3 & Wy
WST—-1(2—-(4—-iodophenyl)—-3—-(4—-—nitrophenyl)—5-
(2,4—disulfophenyl)—2H—tetrazolium, mono—sodium salt)¥} xanthine oxidase working
solutiong H7}g8 g 37CoA 2087F #l<3d & microplate reader(Molecular
Devices, Menio Park, CA, USA)E o]&3&}] 450 nm #A A FF5E =Fs15c).

— CAT &A=+ 50 mM phosphate buffer (pH 7.0), 15 mM H:0, &3 1 mg
protein & A|E2 & ¥-& F 240 nme)A 3E7F WAdEHE FIEE 43t JHoE v
e Hx 60% FoFY H:0: Fazs ALE et 849 =S 1 mge &
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WAoo 18 Foto] 1 uMe] H:0.8 A7 549 4L 1 wmitE st

- GPX &A4x+= 1 mM EDTAE $H53%F 100 mM phosphate buffer (pH 7.0), 3 mM
GSH, 0.45 mM NADPIH, 20 mM glutathione reductase 0.72 U2} 1 mg protein A8
Wy 37CA S8 ¥wAF L 4 mM cumene hydroperoxideE H71gk & v+2-8 /)
Algte] 340 nmoll A 3E F<t WMslEE FFEE SAAT

— GR &AL Smith ¢ spectrophotometric method® 22434t} 96 well platg &
ulsla, ME lysate 10 puLel] 100 mM Potassium phosphate buffer 30 pL, 3 mM DTNB
50 uL, 2 mM oxidized glutathione 100 uL& &%t & 2 mM NADPHEZ 10 ulL A 7}s}
o BAVEE fE3tn SEIF 412 nmoM F3x9 #HIE IR 2P
U/mg protein®.2 A AFstH T

— GSH 3$lge Griffith ¢ spectrophotometric method2 #2484t} 96 well plateE

#£H]8lx2, 100 mM potassium phosphate buffer (pH 7.0) 7.54 mlL, 6 unit glutathione
reductase 228 pL, 3 mM DTNB 228 uLE Fgste 71AAE Fu)stgch HX lysate
10 ulol Z=ust 7]&9 150 uL& ZF Egst & 50 mM NADPH 50 ul& H7bste] uke
FESHL SEZF 412 nm oA FFEQ #HHE AU 7 Fo GSHFL GSH #
LMo g AAsle umoles/mg protein® & el Ao

MM o

® AR

- £ AFIME AFEIE e #ae] $ANS Hmes] skl PSS FAZZ
Wlver 10,04 olgate] F A9¢ A8z, 29 $240] AAH student t tost
& Axstat,
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(2) 494+
(71 %% poolS LT WEHMLY d5 FEES SAF FE in vivo B}

O AdE 2R 9t 34
- AP 717 % NPEA Folo] BE o4 4ot oBFL #AH T, Folg
BAE 953 o4 2 AW ANE fR

@ AFHs
— AIE 717F Bt & AgEE 7Y AFFHEE F-AHEE (control) #He] FoARH L 4
Al & B A, ZF 3 controld#e] AF St g FoF Aole AT (data

not shown).

Q ATH +F Y &4

— ATH £5THL YUyl A%ty kA HA olFe] ¥F% A=Y fF TL/ming
$F Ax A £FE AGAA 79 FAANAY £FATE FF FAE dge
Fig. 7—13.3 2t} LZAIZE =AF A7} $EUZF Controlo]Ale 50.78+3.14
min, SFAWEFEY Taurine?e 58.90+4.07 min, HRW-1002 56.89+4.07 min,
HRW—-300F 58.03+4,05 min, IR—10F 59.04%4,32 min [R—50% 61.01+£2.54 mine &
FA ) =7 taurined (p <0.01)7 HEIVEY FEEZ AT HRW-100F (p
<0.05), HRW—300F (p <0.01)o1A #-21&<l z}c-]% 9 & 4 493, isorhamnetin
2 AZH [R-10F (p <0.01)F [R-507 (p <0.001)elA A F2HQ Zo]E el
peie

80

5

Control Taurine HRW-100 HRW-300 IR-10

Time (min)
g

e
=

=

Fig 7—13. Endurance exercise capacities of Water extracts Hippophae rhamnoides L.
and isorhamnetin in experimental mice. Data are expressed as the mean latencies =+
S5D. (n = 10). #=xx P < 0001 #*=x P < 001 * F < 0.05 vg control. Control: forced
swimming + saline administered group. Taurine: forced swimming + 100 mg/kg
taurine, HRW—-100: forced swimming + 100 mg/kg water extrat of Hippophae
rhamnoides L. leaf, HRW—300: forced swimming + 300 mghkg water extrat of
Hippophae rhamnoides L. leaf, IR—10: forced swimming + 10 mg/kg isorhamnetin,
[IR=50: forced swimming + 50 mg/kg isorhamnetin,
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@D % F 8F A4 (Lactate) &3

— 34 (lactate )2 HFH4to] FeE0] APH B4 #F v&e] FLUARE &F F
Agare] o Fx7t F718A HI, o FHite] FAEste Ao HEE AT Fig
T-l4e 5 4 &F 168 F 25 FAA AFY €9 o A8 5SS SSRGS
25 A AR FXe Controle 2.87+1.17 mg/dl, Taurined® 3.51+0.51 me/dl,
HRW-1002 3.14£0.96 mg/dl, HRW—-300%¢ 2.83x0.78 mg/dl, IR-10F 2.35+£0.68
mg/dl, IR—60F 2.84+0.98 mg/dle.Z #F434 zte|7t JE A gston), %5 158 4
F £ Ade $FUIRT 6.561+£1.47 me/dl, taurine® 6.05+1.00 mg/d, HRW-100%
3.98+1.23 mg/dl, HRW—300F 3.45+0.95 mg/dl, IR-10F 3.51+0.84 mg/dl, IR—50F
3.21£0.81 mg/dleZ HIERIUE ¢ d4 FE2EL W F3 isorhamneting ¥l 28
A #9489 FHolg EHUQRT(p <0.01), §A49 AE 234 Az} Controld
16.64+1.47 mg/dl, Taurined® 15424058 meg/dl, HRW-1009 14.10£1.80 mg/dl,
HRW-300%# 13.12+3.26 mg/dl, IR—-10% 13.36+£0.83 mg/dl, IR—507F 12.06+0.82
mg/dle® HRW-300, [R—10%, [R-50%9M fredgez 34 X7 A SFHEHUY
(p <0.05).
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Fig. 7—14. Effects of water extracts from Hippophae rhamnoides L. and isorhamnetin
on latate levels in forced swimming experimental mice. Data are expressed as the
mean latencies £ S.D. (n = 10). *+x P < (0.001, » P < 0.01, » P < (.05 vg
control. Control: forced swimming =+ saline administered group. Taurine! forced
swimming + 100 mg/kg taurine, HRW-100: forced swimming + 100 mg/kg water
extrat of Hippophae rhamunoides L. leaf, HRW—300: forced swimming + 300 mg/kg
water extrat of Hippophae rbamnordes L. leaf, IR—10: forced swimming + 10 mg/kg
1sorhamnetin, IR—50! forced swimming + 50 mg/kg isorhamnetin.
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A w HRW-1002 (2.81+£0.35 mg/e, p <0.05)3 HRW-300 (3.02+0.31 mg/e, p
<0.01)& taurinexo] Hs] HKHgHe =z FIIA FiFo] A FAHYUeH, R-107
(3.15+0.25 mg/g)# IR-50F (3.31+0.32 mg/giell*] HA] taurineFo] HIs] fejos
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Fig. 7—15. Etfects of water eXtracts from Hippopise riampordes 1. and 1sorhamnetin
on muscle glycogen contents in forced swimming experimental mice. Data are
expressed as the mean latencies £ S.D. (n = 10). #++ P < 0.001, ++ 7P < Q.01, = P
< 0.05b vs control. Control: forced swimming + saline administered group. Taurine:
forced swimming + 100 mg'kg taurine, HRW—100: forced swimming + 100 mg/kg
water extrat of Hippophae rhamnordes L. leat, HRW—-2300: forced swimming + 300
mg/ke water extrat of Hippophae rhamnordes L. leaf, IR—10: forced swimming + 10
mg/kg isorhamnetin, IR—50: forced swimming + 50 mg/kg isorhamnetin.
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— o8 ZAS e vhjow b 29 glycogen FEE A A, 05 234 A9
Hl$8 AgS velddd. 8lesFE (MNomal#)& 8.45£043 meg/ee® LEURT
(Controld®) 6.26£0.46 mg/gel B8 =& 23 FFE Jehidn, gl
(taurine®) 7.204+0.45 mg/ge controlEell 3] SoFee = H2A §32 ey
2ict. HRW-100+ (7.356+0.66 mg/g. p <0.05), HRW-300a (7.54%0.56 mg/g, »
<0.01), IR—10% (7.86x£0.45 mg/g, p <0.01) IR—507 (7.90x0.44 maglz, o <0.01)1d]
M= controld W £ 22 FEFS UEHe isorhamneting Y9l IgAAe
T 714 FE4A4 2F B43E 99 o B0 {feFe= 5o =92 FEE e
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Fig. 7—16. Eftects of water extracts from Hippophae rhampordes L. and isorhamnetin
on liver glycogen centents in forced swimming experimental mice. Data are expressed
as the mean latencies £ SD. (n = 10). ##* P < 0.001, #* F < 0.0L, #+ P < (0.05
vs control. Control: forced swimming + saline administered group. Taurine: forced
swimming + 100 mg/kg taurine, HRW—100: forced swimming + 100 mg'kg water
extrat of Hippophae rhamnordes L. leaf, HRW—-300: forced swimming + 300 mgikg
water extrat of Hippophae rhamaoides L. leaf, IR—10! forced swimming + 10 mg/kg
isorhamnetin, IR—50: forced swimming + 50 mg/kg isorhamnetin.
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@ 24 @ "3 Y LDH (lactate dehydrogenase) &3

- 559 LDH €71 & 5 & TH LA 34 A ARE zdsio o &4
2] AE7 94 HF &5 FhlE AHAY WA M & serumeF LDH activitys &
A @ 47, LDH 2 HL%FE 16.1241.42 mlml, LEYRE 25.05+1.89 mUimle
2 F%d v¥ vH-L-E5t8 LDH E4 ¥4 fedoz i SAHERT (p <0.001),
taurinest (22.51%1.90 mUml)& =5l ¥ LDH A4 g4 wolxls A%S e
ey HeFel Aolsl EA] L @ HRW-1009 (20.98+1.53 mU/ml, »
<0.05), HRW—-300F (20.04+1.75 mU/m, p <0.01), IR-10F (19.01+1.35 mU/ml, p
<0.01), IR—-50 (18.31+1.51 mWml, p <0.01) e 2F 534 H & 2= LDHEA
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Fig. 7—17. Effects of water extracts from Hippopiae rizmpordes L. and isorhamnetin
on lactate dehydrogenase activities in forced swimming experimental mice. Data are
expressed as the mean latencies £ S.D. (n = 10). *##+ P < 0.001, #+ F < 0.01, * F
< (.05 vs control. Control! forced swimming + saline administered group. Taurine:
forced swimming + 100 mg/kg taurine, HRW-100: forced swimming + 100 mg/kg
water extrat of Hippophize rfamapoiges L. leaf, HRW—300: forced swimming + 300
mg/kg water extrat of Hippophae rhamacides L. leaf, IR—10! forced swimming + 10
mg/kg isorhamnetin, IR—50: forced swimming + 50 mg/kg isorhamnetin.
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® W GLU (Glucose) &4

— GlucozelGLUNE £%F9 duAdez, A&sHe 5403 %49 A= e
glvcogen®] glucosel2 AR o] @Y Foz FIEr Lag duA= o|&=w, 4
frdad 2 A% S & AF ANY zlucoze FERE VAP FTaEA B B AF
oM WA W zglucose (GLU) &4 A, HEHTL 107.20%27.19 mg/dl, FHET
64.17+36.23 mg/dl, taurinesw® 142.22+26.40 mg/dl, HRW-100% 128.42+21.57 me/dl,
HRW-300a 142,23 +23.31 mg/dl, [R-10a 143.35+£10.42, IR-50 159.04+20.318.
o HE 2E ST AR glucoze $A7F ThEHLH, controlE
of \lsf] taurine® (p <0.01), HRW-1002 (o2 <0.01), HRW-300F (g <0.01), IR-10
o (o <0.0D)el M ®A g zlucose FA7} L2 FrtEE FEE Uehlien, &
3 R-50T (p <0001} %= nomalTsd F99 A= ehi sl
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Fig. 7—18. Bffects of water extracts from Hippophse résmaoides L. and 12orhamnetin
on serum biomarkers (glucose comtents) in forced swimming experimental mice. Data
are expressed as the mean latencies £ SD. (n = 10). #++ 2P < 0001, »+ 2P < 0.01,
« B 0.0% wvs control. Control: forced swimming + =aline administered group.
Taurine: forced swimming + 100 mg/kz taurine, HRW-100: forced swimming + 100
mez'kg water extrat of Hippophae rbampoides L. leaf, HRW—300: forced swimming +
300 melkg water extrat of Hippophae rhampordes L. leaf, IR-10: forced swimming +
10 mg/kz izorhamnetin, IR—50! forced ewimming + 50 mz/kz Izorhamnetin.
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@ 8% BUN (Blood Urea Nitrogen) &%

HIFF 52 N7159 AFA AF3EE F4AA et dsd oWl gL AEQ 98
A4AA (BUN, Blood Urea DNitrogen)® 7147t BNU &4 A H$5T
(6.32+£1.23 mmol/L)e) Hl&] £FI2F (13.15+1.12 mmol/L)NA F7l8igen, =g
F+ETFAM BUNSFAZL F718lHed, taurined (11.32+0.95 mmol/L), HRW- 1002
(11.08+1.41 mmol/L.), HRW-300% (9.12+1.23 mmol/L), IR-102 (9.10+1.32
mmol/L ), IR—50 (8.33£1.36 mmol/L)2 2 25 H& Fidie= FHRE vehdgie
¥, 538 [R-50¥<2 tauwrinewd AlRHPE Wiz FoFHo 2 T4 ASE Yegdr) (p
<0087,
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Fig. 7—19. Effects of water extracts from Hippophse riampoides L. and 1sorhamnetin
on blood urea nitrogen (BUN) contents in forced swimming experimental mice. Data
are expressed as the mean latencies = SD. (n = 10). *»x 2 < 0.001, **= 2 < (0.01,
* F o< 0.05 ws control. Control: forced swimming + saline administered group.
Taurine: forced swimming + 100 mg'kg taurine, HRW—100: forced swimming + 100
me'kg water extrat of Hippophae rhamnoides L. leaf, HRW—-300: forced swimming +
300 mg/kg water extrat of Hippophae rhamnoides L. leaf, IR—10: forced swimming +
10 mg/kg isorhamnetin, IR—50: forced swimming + 50 mg/kg [sorhamnetin.
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0 deF CK &3

Creatine kinase (CK)E Zdeld 43 42 I#olda} ATPe &5t Zao}s el
= AP 52 FAs ALt 25 Ha, T FHA] ATPY AHE HFE7
HafAx Zdoldl <QUioERE ATPE AAd#e FFI. CK SHIA HEsT
0.19+0.02 (UL), 392 0.2420.02 (UL, taurinex 0.23x0.03 (U/L), HRW-—100
= 0.24+0.04 (UML), HREW-3004 0.23x0.02 (U/L), IR—104 0.22x£0.02 (UL),
[R50 0.21+0.03 (UL) 2.2 H3gad b3 FETAA BF F7l5ke 98 232
L T7ke] #44Q Aele JehtA st
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Fig. 7V—20. Effects of water extracts from Hippopiace rfampoides L. and isorhamnetin
oncreatine kinase activities in forced swimming experimental mice. Data are expressed
as the mean latencies &£ SD. (n = 10). =+ F =< 0.001, »» F =< 001, » F < 0.05
vs control. Control forced swimming + saline administered group. Taurine: forced
swimming + 100 megf/kg taurine, HRW—100: forced swimming + 100 me/kg water
extrat of Hippophae rhampoides L. leaf, HRW—300: forced swimming + 300 mg/kg
water extrat of Hippophae rhamnoides L. leaf, IR—10: forced swimming + 10 me/ke
isorhamnetin, IR—50: forced swimming + 50 mg/kg isorhamnetin.
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©O 84 u a3 B4 8H FF

A= ol AHMALFY HIAERH MEE Wolste A3 WAAA ser,
1 F PEAHQ Ao superoxide dismutase(SOD), (GPx),
catalase (CAT), glutathione reductase(GR), (GST)=}
glucose—6— phosphate dehydrogenase (G6PD) & 34k3} aAhEo] Ut} o] &4
Hagol A% AN WE ANE ANAIE FEE shedl SODE Fia Soled B
SR5aR WPOIFL, CATE FAB528 RAgoA Bake Soje Fgozny
ATE BEsA B @ GPx: GR} ¥4 Agsted AuBsLE B3 Ai2 B9
A AA BarEteA 9 899 glutathione S 2RE EF3 238 glutathione & wWEIL, GR
2848 glutathione THA] 438 glutathione o2 FAA 7| JTL FHrl.

S22 YA ita a459 84S £33 Aa S0D FF2 v &5 Bl &
T AAZ g4 FAHFReH FT (1.98+0.36 U/mg protein)e

(2.52£0.32 U/mg protein), HRWQ0300 (2.43£0.29 U/mg protein), IR—10 (2.56%0.29
U/mg protein), IR—50 (2.60+0.31 U/mg protein)Folr] §oFHo g2 EA A3 AL.
CATEEE $E70 Hla] ASL Bog RE TN foFow 218 AL Flag
o GPX@FE £570 Hs ABTAN ¥ ABL UehiRon FH HolE 1}
BlA @k GR I 9Al e fH o7t UehtA) &gk GHSEH 24 2
# WFT (2.95%£0.42 umole/mg protein)e]l WS LFF (1.98+0.36 umole/mg
protein)df| A & A%k ehlleon AESTAA fJHeE A SFHUT

glutathione peroxidase

glutathione—S—transferase

=N
R
L
T
5

H| 3} taurine

Table 7—1. Effects of HRW and isorhamnetin on muscular antioxidant activities

cron SOD CAT GPx GR GoH
P (U/mg protein) (U/mg protein) (U/mg protein) (mU/l.'ng (umolei/rng

protein) protein)
Normal 2.80+0.42" 445+0.24" 0.95+0.12 0.47+0.09 2.95+0.42"
Control 1.98+0.36 3.94+0.21 0.91+0.10 0.46+0.07 1.98+0.36
Taurine 2.52+0.32" 4.21+0.16" 0.98+0.09 0.48+0.06 2.49+0.32"
HRW-100 2.17+0.27 4.90+0.19 0.97+0.11 0.48+0.00 2.48+0.29"
HRW-300 2.43+0.29" 4.96+0.26" 0.99+0.13 0.49+0.10 2.60+0.21"
IR 10 2.56+0.29" 4.32+0.20" 0.98+0.13 0.49+0.11 2.67+0.27
IR-50 260+0.317%  437+0217 0.99+0.13 0.48+0.09 2.70+0.29"

Data are expressed as the mean latencies £ S.D. (n = 10). =*#x P < 0.001, #=* P <

0.01, * P < 0.05 vs the control group. SOD, superoxide dismutase: CAT, catalase; GPx,

glutathione peroxidase; GR, glutathione reductate; GSH, reduced glutathione; Statistical

significance was tested using an unpaired Student’'s t—test,
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2 d7= 4E& 75 Algduie] defjel Q& 833, B vEd 7T E7E F
3 o] 7154E Z3 JE HEHIUE &AE 839 SAF 2EHS Jq4LE A A
Aol BA7ITHF AAE MEE BEE A9 Hlow, FAV|FLERE A HEW

7 A FE&ES oY JMA i vivo RS 53 AR89 AHBAHE in vivo FFANA
28k, Yolrl AeEd EFE gA43n vENIVTe F5AF 2Eds AGgA 74
7HE 9% 7|12 488 Agsey Yot 48 Als2A 1Rdxd i vitro screening©.2
AAE A9e o 79 45 FEES o835, HFHoZ WA 3o BHAHA H2
< B m ovivo FEAAMY AFS BAATY. SHF KEd L g ALdEIAE Holsl
7] 98, F< poold ©]-&F in wvo REE LY.

vz ARdAQl Aore AAH Ee AHAHA For dAE  lassitudeEE
wearinessg 2JH|ele 20 E AKHQ Folu A F AX, 25, 7@ ol U=
7t dAAoR ZEE AHE 2Ed. 2 F 259 RN )H 2 £5& FAsF & ¥
o] 2Aa@Y, BEE 2, ABATY +55958HY A3 @402 FoAr) T 259 o
2RAE @77 ZAE SFFEA] FELAY AT g3 Aule] Aol ZHEHUA U
AAQA 259 HA2dAH A pHe F4AE TuEls & £3 F89 AJE 71HL:, A
X BAHAEE F7MAA B4 BFo] JAHE T4 4ol vEdrin s} 1A 9
e £ Bag AuUA] AEeE A (glycogen)o] AFH Uv;. A&LEHO=Z
S AHE3A AAHe] W ZEFAdo] AHT thAl thal FAgow A7 A g
£ =HEo] M, olAo] HiEZ M2 EF (lactate) 2 B2 FAS YER}A 3=
o] "}

£ AAdA /% pools L3I FAH v=29 AYH biomarkery HAT A, 237
point 744 g5 AlZl LRt controlxte] HIE A5 HENIVT d 94 FEES FoF
oA frelHeg FPAIRte] Tk AL Hl & 4 Ao, lactates] Fhako] FAaT A
2 29 T 4 U FHE AYA dEFolHE & F Je F AHE v|Fo LHUS
g, 2 AN AL HERUE o 99 FE2E2 FIE AE AL oy, AHRF
o2 gy AHE /AL It AS AF4E 4 AT AA R AR Q] glucosed] A
FEHQ glycogeng 53 oA &5 F, FHSI 2 FFE FHS 2 dUAYLE
Al pyruvateE HEEO| AREo] A glycogend] AFHo] /I T EFA FFHL
2 2715 AL FAs9t ols) dAd LDHY 4L 29SS o), Z7+g LDHY &4
o] HIfWIUTF 3 Ef F2E9 FoF T3 FA¥LE Fadgct LDHE 93 44
W, 53 te] 2 go] B3 ‘AIZ X FLo2 FHIAH AFAA pyruvated
lactate 28] HEES FZojdrt. EF FAUAEZES F3f lactated] A pyruvateZ2&] HEFS THA
Zuf|3l7| = SFA|E, d A EoA F g FAlY Yolur] YEvia dHA . HEd
TFo2 Q3 o8 J Aol FUFH Aoz WHEFET pyruvated] A lactateZ o] WHES
Fustr] 3] F71§ LDH 842 Hgehvt o 85 F2EY FH& LA Hi, 4
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g LDH &4e® s A2EAQ lactates] BASE FAsHA @rh lactated] A4 A=
<5 pHgke]l JEFHozA AEe Yz Al E&o] FrteA HE, FUHFLE
glycogeng] 22 & EYL2A 57 I 2HNAMY glycogen FFHS F7HINA He AL

2 dEy 2 E T3 FE @ F Ag Aot o] ez 3t rFo] WPEH| Fiko] AA
HYAY, f42 £59 2 o] B 4] FrUNUS AFAE IlHez 324 @
F= AAH.

A g AAA(BUN, blood urea nitrogen)s 8% 24AE Z2XdE A=, 24F 7ZH A o}
U =2bg X UoldlA AYAET o|FEA AAH 4% AFE F5 wHAHER o] Y F
=7t A7 ARE AMEE F Qe A8 &5 Fole BUN X171 F71gtta RaHY
o B AZdME a3V E $F dE&TAAE BUN 3271 foFo2 F7He AL §9l
F}ﬁc’t‘] Z7+g BUN9| s=Fo] Hletql ¢ %-’F FEEY FAE foAFHom AT AL
ol &g} 18]3 creatine kinase® HE ZE A SHAZ gho|y, AAEE FAZ B
gk ooy}, M, AF =Hd F= —r‘iﬂ"q“} o] ez vpgg ZFAEAA THAY.
creatine kinaseE® WA hALS} BAIEFA creatined] Q14HEE Zu|dtE dio|n, 254
creatine kinasey & 452 A] du A del ATPe] 4Au|E BEF V] A Edoledelate g
BEH ATPE At FF3a, 719lg o= ATPE AHlste ADPE AAstE 982 3
T} creatine kinasey 5o o3 B F &4, & 48T &% THEFAE IS 99
o= WA TAHS %’ﬂ' AA FA XL SufjeA 6v] A= FrlstA ok EEA ot s
A9t creatine kinase= ¥FZ}7]7} 24A17F o)l ¢tE 7] djEo 2&£35 A S/ 07 vlE gof
Z]lq- E AFdA= Zﬂ 3 2502 93] FoFOZ creatine kinased] FX|7} Z7lsl= A

< FQASFAAT, AR 23] F7HE A7 Fodte A2 A & F UG-
:lﬂ_:_ F7HH o2 B dfAdME ligdHET] TCA cycled A W& dAH DA RA, ol dE

4 9

E A

o

CoAst S4ZolMEAS Z§3la citrateE: FAFE ¥LS Znst:= G249 citrate
synthase®} succinate®] E4=Aukg-o 9)gle] fumaric acid 4y 122 gl EAEA
scuccinate dehydrogenase, vlA|eto 2 2o A] 6EHFS ClASAIA AT = 9L
3} hexokinase®] A4S &3 sttt AV &5 AFE, 283 AEE AP HS W
A e WEle Fe & & U

HERIVUE 53E2E9 AYGHY dAdA e A3 F2Efs S48 s, I v
GAZA A g 54 F4E 48 dFAF 2EHE Hriel rpRkAE v RV
9l gf&EHd FH 9 B3I dd ARE (chrysin, isorhamnetin, quercetin,
kaempherol, myricetin, protocatechuic acid, p—hydroxybenzoic acid, vanillic acid, salicvlic
acid, p—coumaric acid, cinnamic acid, caffeic acid)L o]&3%}e] in vitro $£F oA screening
L F3stgick. 1 A#A=E isorhamnetino] #HALE i i TSAE BREEH A F
ROS A%< glo} /b4 Hold B4 438 nyon, & Felrlae ATFEAMY 54
7t Hole st F3}A AEE AX, AF FHBY FEEZASR isorhamneting A4 AT
HE RIS E-5E259 A4 B4 S A8y 7142 wEstr] 98, vgRvs
H EFFEET isorhamneting o[&8ted HUA (in vivo) FEANA FSAF 22 &
dg WrtstAY. & 239X 7 pools 8% SA% I 29 #YE biomarkerE H1E
A%, g3 point AR FF& A|Z] Guk controltell HIF AR HEWIYUE Q] 95 FE2E

= 2899 =



7} isorhamneting B3 oA GoFoz fFgAj7lo] 275 AL &9 T 4 g
= AA

A
e & g gisith aga F Al A

5
o]
o]
D
1o
Uﬁl.l.'.
o
o
2
B
rol, :
S

sS4 §oH02 /e AL FAMHYT ol AnE LDHY BHE 2439 o,
7}et LDHe] &Ao| HlgRivFe g4 F&E7 isorhamneting] Fojg Faf fodoz 3t
Lot g9asdas XEA BUN % 2748 BUNSY 430 Hgud 84 3383
isorhamneting] B8 FoHo g 7143 AL Fol ¢t 223 creatine kinasers A9
3 2Z o7 23 HYAFHLE creatine kinased] FX)7} Z7tshe AL FUSFIHAG, A Ed
gsf 27HE A7 AASE Ze FA & 5 QAT IPT AAY FAG ASHo RN
as2A9 Superoxide dismutase (SOD), Catalase (CAT), Glutathione peroxidase (GPx),
Glutathione reductase (GR), Z18]x B]&EAA ¢ Reduced glutathione (GSH)2| &Adx g3
& 27 24 SRS W, F= £Fo2 Jd AT BaY wude YD Pl Bh o
RAT HERIUYE ALFEEF isorhamneting T HFPTAXME BLEY B4
GSH &4 9% o] g EHE AL F2leAth

HFHoE 9§ AHRES AYsted BA, HERIVURY] 84 F2EH i FE2ECd FHE
isorhamnetin® |27 FFTHE FFAFHoM, 2 V|FoLe A48 54 o8 S}
& LDHe] g&4go] HewIvT8l 45 5257 isorhamnetin FoAF T3 F4sHA =i, 7
A% LDH #8407 ¢l 2542 lactate?d] MAE 43 A EHo|, lactated] A A=
=5 phgte] S EgHo 24 AMEY iz thAlL &-&o] F718HA =™ 4HHSZE glycogen
o] £EE EYCEAN ZH5F GEFHAAMY glycogen §HFS F7HAANA He A2 d™9
A3E 73 F8 € F de Aot 7 HERIUEd €5 FEEF isorhamneting 2}A|
o Wasksa AAY Fas AARE HEGozA §AF AEG20 P AMENE B
zale AL YASET A7E Fal wEEGRE deel % 4AH I ARAY &
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ol REad vu ¥ 7Y g8
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THALLHK 4 JD Worldwide
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Offline + O to O in KOREA Offline + O to O in CHINA

B

e

* T % AY 4% 2 A9 49 A9 AF

o2l fEAd
EE 0 Signin Mews = Spost  Westher Shop  Esth  Trawdl Mo -
NEWS

Home

Vioeo Worg Asa uK Busness Tech

Business makeiData  Markels Ecomomy  Companies  Entreg

China's Alibaba breaks Singles Day
record as sales surge

|. Sales valume on 11/11in 2015
- 16.5trillion won
(91.2bn yuan; $14.3bn; £9.4bn)

2.60% increase from last year
- twice black Friday

3. Very little products made in Koran

E-commerce glant Alibaba has broken its own record for sales on China's
Singles Day, the worid's biggest online shopping event.
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0 20154 1149 118 Z=29] Single’s day 3F%¢e] T-mall(s17}2)8] wjo] 1632 5344
& 71E238to $39 ojulojnldt AHHEE HHAOE JFT = UL
O 20159 dEFEE HAFGH 60% FFT TEE FFHY 20153 GDP 4ZFEo] 65~7%
S At AALY 2 F 53] AuARY AL dAYE £x2 ARl d5S
I glon, Hlg A7k AT &£PFA9 “EdZeloldo]”e] wjEwRY 28] &
o] AE AL 7¢SIA FIHL 04 global No 1. &vjA|Fe = F3 §h

Market size(trillion KRW)

3,500

2,500 |

2,000 |

Pl

1,000

500

<main company>

- Z¥& (www.tmall.com)
- 8= (www.taohao.com)

31.4%

" % custamer goods
=25.0%
---- =826.2 trillion KRW

1,836
2,412

2011 2012 2013 2014 2015E

<Ref> KITANET Beijing branch. Oct/2015 Ba B8 2 B2 (www.alibaba.com)
= Modified market size to KRW from RME (ER: 180 KRW/RMB)

Z320] ARAFAE AATEE 20159 826x2H o4 FXo|n o]F B2BA|AL 746%0]|H,
AH|A|ENS| =9l B2C, C2C, 020 A|ZHS o 25.4% 200=9&iciel F= <l

22 ARAPANARE QC %) ANE 5 ABAF] 435 ANHGRY FERS
g 7oz @ BC Ao 8 AMANGLT AFA7L Jow, $F 23 Fole
2ulA] Aol 80% o4 AT Aoz 5 H.
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mumarketsize  -=increaserate

96

Market size : online customer
L74% | cooos (BZC & C2C)
-> Rapid growth than BZB

B0.0%  B2.5% ~46.2%

3 average growth rate of e-commerce
i - total market : about 30%
- custom market : min. 45%

Market size(trillion yuan)

2011 2012 2013 2014 2015E (GOP growth rate : 6.5~7%)
mC2C mB20

B2C T T
E2E 7 e

ESRIER

2 8§ § 8 8 §

2011 2012 2013 2014 2015E  2016E

<Ref> = [ F 7 55 BF L A 40 APR/2015
I 20144 BE 7 i 25 T S 3 i il 4R s |

Dangdang(5 =4 ), 1.3% . Yixun( 5 S64), L1%

Vidcom(13 5), 1%\
Amazon(F =3 4h), 1.5% .

BOME(E £ £), 17%
Vip.com(ME 8 £3), 28%___48

2014 Ranking of B2C
company in China

Suning(F5 7 5 W3), 3.1%

J0 Blobal "TH= "
STEZT-EEOI(HIZ71E) S
t JO.COM(3E %), 2!].."% Tmall( % 38), 59.3%

g s oiexoio; W
: (ADEX|BR0)

CIUE.-NEB/UZ7|54E
= 32 master vendor

<Ref> [ 837 R S5 B I 4. APR/201S.
" 201647 BE B 7 % 1 A B0 I R

O Online A1 F = 297|199 “AFS2E"Y #3dS F¢ H%2 7|We= T-mall,
e-FAA WA Q9 BATF 020 siteE E35] ¥ 7.
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AA71FAEE SHFFe= Agol AMdHo] Qo] £ FAA Y AAEQ] “BEHLS trial

AFo=w JHdd4 <.
0L = FFAMI(FH/85A N ALEEA Q)

- B3R (FE)7 AE, 33754 F A master vendorZ 95 E RGBAIEHA AL 53

%5 494

ol Tomorrow city™ HEH

(6,612 m) (972m’)

=2 e =
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(24,817 m) (2016.5 0fH) (2016.5 O )
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. OfH-line Shap shopping (BZC) ...
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shopping
: platform
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On-linewith PC( 1)

AU On-line with mobile phone( | )

==

2 on-line platform

ORGB groupe] 35 A fF 4 FFAAH, AWEAHY $=3 master vendorA}<l
das(F)E 58 94 44

2. viAH Az
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AA7AAE S FHAFE, A, 29, 24T Sl & 4= AFelH, AAFHE

BT A=, AF 2EF A= A58 48 9.
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7. =& 1. Multi-functional anti-stress effects of standardized agueous extracts from
Hippophae rtamnoides L.
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Abstract

In the present study, we Bt ooestgated the ans fatgue aFects of aquecus sxtract (HEW) and tsochammetin
izalated from Hippophas chamncides L lesmes sgaincs H202 - indured RS sess in LS muccular calls and the
exchaustive sxereise in mice modeal To screen the mest potental compound for protectant ageiret muscular ROS
among various Savoncids confinmed in HAEW wsing LC anabytical system, we used in viro cell model When
compered & cells reated wich 150 M H202 alone, call viskibtyr and ineweellular ROS were the maost recovere=d
in the calls pretreated with tcochamnetin (IR} prior to H20Z westmant. Thus, isorhamretin was selactad ac the
target material for the present experiments. To evaluate the sndurance swermze capasby of mics, we carsisd our
foorred swimming eest using adjustabls murrens water ponl. Admmistason of HEW and IR improved eercise
capacity and reduced lacgr scid level alevated by mtanze sisrcize. Purthermors, HEW and 1F-adminictared
groups showed sparing efects of musculas and bver ghycogen contents and blocd ghucese levels When evabetng
the indicators of fabque stetuc, the lactc dehydrogenass (LDH} acthates and blood urss nitrogen (BUT) contents
increased bny schaustve swimming were sSonificanthy reduced in HFEW and IR oeated croups compared with the
contml group. There were not significant differences m creabne knace (CE] level of evoact ceated groups
carmpared with those of control group. Alzo, the admenistraton of IR Sgnificantly protectad the depletion of
snmmatic-anticsdidants snd glutsthions lemsls by sxhasctive ssreice Thess reciits sugpsct thar HEW and IR
heve an improverment efect on sndurances scercice capacity, which i sttributed o its shality to ameliorate
coddstive stress by tmproving anzoddant and o recover glucose metabaliom effecians,
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