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Compound K& w}-$-20f 200 mgs 4F

PPD=} PPT H]&H (11, 5:1, 10:1) o}l 4

- g B2E, WA B Az 1%—3*4

— Ay #AZE F3 A Guk-go HalzAL

@ T2 DNA chip@ ol §3 FESEFA4 Z2ndey 24
o a)r

- a0 wd Bl Al B fdAke] @3 d(gene expression profiling) S FHA o
2 BT 2 Q) nreAE g2 oz of Wl AARH U] AYL =3 ggﬁ_}x_m A
33 714 (biological process)g £33 W3l E = HFH-AAES AI7HE, F14 A5E Aoz =
Ao 24 fAR Bl AAAHA S-S B3

-1, dyA tAL 94 B fRAEY ApEdd fAAE %]’*—‘.‘5}04 1"“‘4401] 2 B4
9] A E(molecular signature)2A4 IS g &
D QAT DA QA A 2R fAAY =
- QA AFe wE Qzke] wrE, I 9@ g4l #H FAHA A (gene expression
pattern)& mlo|A 2ol o] HPE 33l ﬂ”rﬂ ‘?l—ff?} Hole AAz 34 ?}E} Oqﬂi ‘HA Al A

[e]
A1 dde] 4L T ATIFH

r>~l
o{l
o
oX,
=
=N
@]
.
0
=N
o
=
o
&
¢}
&
o
ol
:?L_',
B
Lo -
_\'E
fr

=°.‘=
:[

2
>

_20_



® Compound Ke] 14

- & el FARES DA
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miltiorhiza and method of preparing same

No Title =diE =dd=} =g/
1 Aol oul @ X8 HZA|(Preventive and 1020020030460 2002.05.30 T2 3 A}
Dietary Supplement for adult Ay 2
chronicdisease)
2 kgvt SV 557l AE AN FEES 1020020018844 2002.04.08 ZHEAH (S
et EEel AU 2 AT 98 24% )
3 v aHAl A EZAE 2 o9 1020020057660 2002.09.23 154
A ZH(The health-supporting food being
effective thehypertension and its
preparation method)
4 AR 23 @Aake] £% 5SS E3E= 1019990035427 1999.08.25 (57) H=H
28 Am 2 FY2EHE At 2A4E E
a9 Az W
5 daest =18 A734¥ ZAE(Healthy food 1020000045721  2000.08.07 Sk
for promoting the circuration of the blood)
6 IAAEZ et 284 2 754 1020000046580 2000.08.11 v 2-$-
213 (Medicament for treating hyperlipemia
and foodcontaining the same)
7 Composition for preventing hypertension 20050256195 20051117
8 Hypertension—treatment composition 20030003165 20030102 MEDVILL
containing panax notoginseng and salvia CO., LTD.

©

Blood Pressure Lowering Peptides From 20080161227 20080703
Glycomacropeptide

=7t Ha, AR,

=i DB pubmed DB(www.ncbi.nlm.nih.gov)

A 4713k 1093k

A9 body temperature, uncoupling protein 2

g, =40 BE B ATdAse) Ay

M7= 143} uncoupling protein 2 1| ¢te] A
Keyword body temperature, uncoupling protein 2
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TR s 7
e Transgenic mice with a reduced core body temperature have an
e increased life span.
st X Science
Conti B, Sanchez—-Alavez M, Winsky—-Sommerer R, Morale MC, Lucero
| AF1J, Brownell S, Fabre V, Huitron-Resendiz S, Henriksen S, Zorrilla EP,
de Lecea L, Bartfai T.
o4
ol y A
s EEe i AgAad = 2006
A (%
e 50%
)
A A2xH7| Aol F 23k biomarker® uncoupling protein 2 %3
z}o] A 14t Folo wE uncoupling protein 2 &l W3}
M7= A4 e #A
Keyword ginseng, blood pressure
A5 93
FEREEAF 7
mm Effect of Korea red ginseng on the blood pressure in conscious
e hypertensive rats
sk 2| Gen Pharmacol.
. 2 Jeon BH, Kim CS, Park KS, Lee JW, Park JB, Kim KJ, Kim SH,
&) A b= B Chang SJ, Nam KY.
2 AEA | A= 2000
A (%
e 70%
)
A 18 FEEIAA T4 Fol ¥ Yehue d9 Wt
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N7 = Cleg 1) Cle 2)
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FEEEAST 4 15

An experimental design approach

using response surface techniques

to obtain optimal liquid|Protective effect of astragalosides
+=+%9 |chromatography and mass|on myocardial njury by
spectrometry conditions tolisoproterenol in SD rats.

determine the alkaloids in
Meconopsi species.

Sty J. Chromatogr. A Am. J. Chin. Med.

Zhou Y, Song JZ, Choi FF, Wu Chen XJ, Meng D, Feng L, Bian

B A =5 | A+ HF, Qiao CF, Ding LS, Gesang | YY, Li P, Yang D, Cao KJ, Zhang
oy A SL, Xu HX. JN
AAI = 2009 2006
#HHA (%
) 50 30
5ok =6} H o o]
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2. Korean ginseng
3. Korean ginseng

4. Americna ginseng

specific fragment

1% 1. DNA B2 mA S o]

o 410 80T

th Als 1gS 80% MeOH 20ml

A3

23]l A A

&

= O
=

HPLC=

fol 23]

S

7}
}o] o]% 5ml& SepPak Cl8cartridge®l loading

S

MeOH 20ml&

80%

o
=
&

9] sample
25mle] DW=

He D 10 ¢
t}. @ 20 mle] DW= catridge

e

3

=
=

Al

gtk ® 5 ml®] MeOH=E gisenoside® &% A7tk ® &9 &viE HPLC #4 A&

= ol&

AAsc @ 15 mle 30% MeOHO =2 cartridge=

=
=

Els

=]
=S

;01_

(1) HPLC &4

1) Column: ODS (4.6 mm x 12.5 cm; 5 um)

- 2% 45T
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2) Mobile phas

e

- A Water, B: acetonitrile,

- < 1.6 mL/min

3) Detection: UV 203 nm

4) Equilibrium time: 20 min

5) Injection volume: 20 pL

Totaltime | Time | Act(100%) | DW(100%)
0 0 15 85
3 s 15 85
25 20 % 79
65 40 45 55
75 10 90 10
85 10 90 10
87 2 15 85
100 23 15 85
lof & ZxdolA Agsiaion o] Addo] g &<l = HFAY FE T Validation
How Aldgstit

VALIDATION OF ANALYTICAL PROCEDURES: METHODOLOGY

‘Guideline Title
Methodology

‘Legislative basis

‘Date of first adoption

‘Date of entry into force

-Status

‘Previous titles/other references

‘Additional Notes

Validation of Analytical Procedures:

Directive 75/318/EEC as amended
December 1996
For studies commencing after June 1997
Last revised 1996
ICH Q2B/CPMP/ICH/281/95

ks

— This note for guidance concerns test procedures used in documentation submitted

in accordance with Part 2, sections A~F of the annex to Directive 75/318/EEC as

amended, with a view to the granting of a marketing authorisation for a medicinal

product.

- This guideline is complementary to, and should be read in conjunction with, the

guideline on Validation of Analytical Procedures: Definition and Terminology.
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5000000
© Rbl
® Rgl
4000000 |
y (Rgl) = 226703x + 8121
2000000 - R = 0.99994
2000000 [
y (Rb1) = 157475x + 14164
1000000 R =0.99994
0
0 5 10 15 20 25
Amount (ug)
a9 2. A Abxd AFERA S @)%k Calibaration Curves.

¥ 1. 5429 Validation &9l
Parameter Ginsenoside—Rgl Ginsenoside—Rb1
Y= 226703X + 8121 (r=0.9999)X;Y= 157475X + 14164 (r=0.9999)
24 Ginsenoside Rgl amount (ug) Y:!X; Ginsenoside Rbl amount (ug)
Detector response Y: Detector response
H 9 HPLC F93: 1~20 ug HPLC 9% 1~20 ug
A& 0.05 ug 0.04 ug
At 0.15 ug 0.12 ug

99} 2o o SEold AEd BANE AFe FAF B 9 SHo AFe] 4847 };i_a
RA4e Faeglon vEe] vEe FEe WaE Soto] AWel 4RI DU 1
(2) SAFEZAE 2] ginsenoside $HFw-A]

Y AMEE 53] WHESto Alxd BAS Aoy 3). A BE AlEF<
Ginsnoside Rgl?9] &2 522 + 0.16 mg/g® ZAE Rt} ginsenoside Rb19] shEFe
231 + 0.10 mg/gO. = Lheh} RG] }E Aolr} A9 §es Helsgom sEe]
FEAS FAA Aok AL v AR Hel W BB AT BAS A9 A 3
A @ AT BU ARE o) gae] JlEe] YW e o) o] AEUS AP ¥
218k 79- ginsenoside Rgl ¥&o] 461 *+ 0.52 mg/g, ginsenoside Rbl3stso] 2.04 =+
0.29 mg/g o2 Aidez oz o]l AA yveEhd AS &2l & 4 JAY. ol FEES
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o ®87A Fo fsANe] o APl ool HEol X
shuel HALEY il BdEe]l EAleY] WEow AR

(3) SAEFAAE2] ginsenoside

T ESFAE olgste] Atxd FAHO AFAEE FAbstH(® 4). HPLCREAIZA
ginsenoside Rgl ¥ ginsenoside Rblo| &uvl=Z/A FolES &2 & 4 AUt} A== ol&
st 4 %N ginsenoside Rgle] &2 0.301 £ 0.012 YEF 2™ ginsenoside Rbl
o] FEFe 2.97 £ 0.07 mg/g® AR ¥} AL x5 dEhfo] B AN §4F w59
wAst7e AR Aer AlmdEdg. wd AES FEeS ol&se FET AT
ginsenoside Rgl9 <& 0.290 + 0.192 e S ™ ginsenoside Rb19 & 291 +
0.21 2 ZAMH A

11

() TEl kst sp1ke] 15 B B v
142 & Bahe] o7l melelakst Kulde] AXUSL HPLCE Bdhel sl B Azt

3} o,

oo

o}

American Ginseng

Rc
Rg1
l/g ! rb2
| I«

Ml e e bl B Y1 Y PEEATI) Y PO ) | R

a9 3. aE ity Enjite] HPLC 4 Zz2nfeE oy

g 594 $%9] chromatogram< 3}7]2te] AFX W BAA3o]a o}l chromatogram
o] A= aEllike] #A ATt 2 AF AN} chromatogramoll A &5 g0 31714k
FHNMRET Aoz wor=d, 3] Rble AS m# st Hste] 5u o)A

ZA8kF . 3 ginsenoside-Rf= 2 ol4toll vt EA8IATHE 2, 19 4).
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=2

2. a4t sp7)qke) Abd g WA

Rbl Rb2 Rc Rd Re Rgl Rf

Korean Ginseng 357 1.6 2.96 1.27 1.18 0.72 0.63

American Ginseng 18.99 0.45 3.21 3.44 13.42 0.48

45
40
= H Rf
50 B Rgl
23 HRe
20 HRd
15 B Rc
10 - H Rb2
oy HRbl
0 - T
Korean ginseng American ginseng

" 4 Ak 37149 total AR ] B AL

A% A3 Huake] major 7F0 ek total AFEU O] el Bls) of 3ul o] @

o2 yelyt. E3 PPDAIE A Q14ke] i AF¥Y <+ 3Fy<el ginsenoside Rblo]
S A w2 AoE yehwom 1 ol Re ¥ Rd &3 3h7])4te] ¢ w2 3o= g
2lt}. ginsenoside Rb29] ¢+ Eo|x oz mgelite] ¢ e Aow PPDAE =
A EviEc 2 Axdoz g1 HAh PPTAE - ginsenoside Re7} &Hmu]4to] a1
g elatel arglatel Hls oF 10 Ax B AS®E UEhwkom Rgld al#clito]l oF 2u)
ox 3l HAY. EojHor 3}r|Ao+= ginsenoside Rf7}F §l+= Aoz 3l

-
o4 19

00Q

1
2] L

o

O:
rlo
P

i)
32 1
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$Eé§ = 59 N

s A B# Phuk Asian ginseng American ginseng

iy ] 4~k R izt e X

f %rn'%ﬁ*% (8C202-AD28)  [#RA¥E  TH/RE

= — 'y H .

AV 02 A B S3-A2 A CELES Sunshine Shadow
A s Bozmaey  emmn KRR T i
) & TI I ﬁ;ﬁ 1590 éﬁgﬁ okt /R Heating Cooling

VSIS 7| ) 4\ 2iug Positive Negative
o y q 1§ 4 1694 AR [REA
‘{ﬁ A i ﬁ:}% [:;t::“] Male Female
b | el ,]ﬁl j‘ 1611 Rnm  CKH/RE/AR
Al ik (2 1884 1898 saw/man
el A= el j@;&!& (k7 A : S
walbe Azl eakE e S92 99 ekipedia

1894 [ *';,M,: 7l 3 Vi Alternative Medicine

Al A2 9 YN el NCCAM

S8 319 AN 2000 Satad hima

Sy 6. BAOR 1SHojzl ;e &% W APAETD e el

webd, ¥ Aol e oleld SAA gl te ol AAFE, owA, 9 AAREANE o
ARoz wEWE 49 Aasttn wasgit did $94E GE AU RE HeHo
2 9ats) W nedite] $A4 8 e Pl B3F ety Aol Jzs AW A
of ofUe} oA B4 EolH 54 BAoz Wl AYL oA TA 12& Fa ¥
sl sglth ma, e ool B noRYE /%, 58 wejddite st 4§ 7]
=5 JE, 53 19471864 2047] 2 v)Fe] oaw, g4 A ApEe] mellatl of
B AR W /)2 D weiadel B 2AEE nadY /2 Gt Py 52
sto] amejelate] FASe] Fehaclon A nede] 94§ olEo] S €
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PO Box 58}
3909 172 County Road B
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100 mesh)

Lot 104 1002 Wisconsin Amerttan Ginseng Pawdes{ griund
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fu.. | Gioseng and

Appeaance: 100 Mesh
Siomge Conditions: Store
<ontaers.

Shelf Life: 3 Years
Maisture < 8%

GMO: Free

Microblolgical:

Cliemice! Residie: Mects
upon request)

100 % Wisconsin Americun Ginseng Powder Speifications:
Botalcal Nrae; Panax Quinquefolium (Wiscansin Grawn)
Flavor/Odor; chanctesisic

Genrenasides: Lxeeeds 5%

Ash: No mare than 6.0 percent

Totw! Mate count: Puss{Limit 300,000 CFUfg)
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L.Coli: Negntive(Limit <10CFU/g)

Sutmonella: negativer L imi
Arsenic by ICPMS: Pass(Limit<300PPR)
Fecal Colifoms; Pus Limit <3,0MPN/g)

in Coul Dry ocation I argina!

it <lon25g)

USDA Standurds(Results uvailuble

—
16.50000
000

s T

g

_(H

THA GRAM Shipment raquircs Prepryment vin Wire Transfer:
i R o o ngen
N —
zad ‘mr\nl
B i = ,
ST R A TSRS FANERTIEE Total USD $16.50000

invoice [GINSENG & HERB CORP.]

American ginseng powder(100 mesh)
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DAY, AFUYS 9T TEH BB A=

RaGE ﬂeﬂﬂém WAk SR Al R4S ) Siste] el ) Al e 54

sgleh 2 BEE 1g2 80% MeOH= F 23 &3 § FE24L A sFoth 55%

= UA = 25mli o] o]5 SPE 7}\:-1?4%1%— o]-gsto] AbEURkE §E8H3ITh SPEE C18

o] #AHolR HEGAE Fen B2 FPFE A=A MBS FHea o) B3t

30% €& gZ3510m] o] BE Al Aggdow
; A

" AESR = =
Rgl Re Rh1l Rbl Rc Rb2 Rd Rg2 Rg3 F2 Rf C-K Rh2 Total
0.72 1.18 3.57 2.96 1.27 0.11 0.94 0.63 0.12
RG | £0.0 | £0.0 0.3+ +0.0 | £0.0 1.6+ +0.0 | £0.0 | 40 ND | £0.0 | ND | +0.0 13.4
’ ’ 0.02 ’ ’ 0.01 ’ ’ ’ ) ’ 04
1 1 1 1 1 2 01 1 1
0.48 134 18.9 3.21 0.45 3.44 0.42 41.9
AG +0.0 | 2x0. ND 9+£0. | £0.0 | £0.0 | £0.0 | £0.0 ND ND ND ND ND 1'
1 01 01 1 1 1 1
0.69 1.72 0.12 5.52 3.24 2.55 1.07 0.03 0.73 15.6
WG 8+0. | £0.0 | £0.0 | £0.0 | £0.0 | £0.0 | £0.0 | £0.0 ND ND 0.0 ND ND 6‘
01 1 2 1 1 1 1 2 1
RG: ae&4h AG: 3t7]4F #AY, WG a2l A4 4h)
A Makel 749 shr|atell Hlske]l AA| Al Al FEFe "ojx= Foz gl H 3l
o} o] 3}7]4ke] 71X Rbl1¥ Reol o] Adld o= vf9 £7] vtz g1} 11
Ak Ag- wAbol A YElUA] 9kd kst Alx U Ee] HE H AS E & 4 A
o= T4t w A xst= AAH T EAHEHE E5HY majordt AFEUES] minor AAXUEE A
sl Q7] wWEow AR HU} ginsenoside Rf«] A9 my el g T A & AR o
2 AN S ™ metabolites E3te] 3714 1H A4S FEE AT T8 AR
o] A 4 A& FAoE LAY, HEo] B A A= ety sr)ate] Weksl 4
S fste AT SrAS FETE Qe v AE JEElen olE FE AA aE<d
A3t 7S W8] Eske] A&l ety aie At (Panax ginseng C.A.Meyer)3}
3714 FEES Y3 EAnAE e ¥ o8 ESTEAMS E35te] agdaty) shrake
HE AEst dA A4 FHEHE fEiA AR E T e A ETSA U2 2 random

amplified polymorphic DNA (RAPD), polymerase chain reaction— restriction fragment
length polymorphism (PCR-RFLP), multiplex PCR, inter simple sequence repeat (ISSR)
ol Ak Ly ol WHE SolHl v e o AdAEUE AHE 27 oHd
FTAB/AZE AT A FEAY FEo] HA @ dolth. & AFelA e date] T
= g BAWA S HEiA 2 Qe ARzl B Al Fofo| A o] o] &E =
single nucleotide polymorphism (SNP) WS o]&3}%t}f. SNP vpA Ads 93k 1
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ly i
3Rtk 21 A3} '"ribosomal external transcribed spacer region" FHAE WO R I1H
e EE e 5o]4 SNPE 2 & e 7hsAde] ol ddE o o] fHAE
wapeleh aglak sabel EAkebA gl AFEE SNPe A&te]  3'-endol
mismatchingS T+ WHS A8t SNP primerE ©YA}¢l dla2 PCR, multiplex PCR 5 ®

R N A

DNA—%% CTAB method(Doyle et Doyle, 1987)& tA WS ofgle] oz 2
Alskth, 4 YesHd H oF 1.0g9 EUxAS 0.5% 2-B- mercaptoethanolol A7k
15 ml®] extraction buffer(2% CTAB; 100 mM Tris, pH 8.0; 50 mM EDTA, pH 8.0;
500 mM NaClell ¥ % 65°CollA4] 203t incubationdt™, ZZ W phenol 3}+3+E, EF
5o E4ES AlASH] 98ke], extraction bufferol 2% PVP-402 % 7}3kt}. Incubation
o SEVAC €9 (chloroform:Isoamyl alchol=24:1) 7.5 mlE& #H7}ste], 8000 gollA 30+
o AAEst] e dS FHskal o] F39 2/3¢] W= 49 isopropanols 7"47}??} =
—20°Cel Al 12A17F o] H#alglthzt 8000 g2 303 ¥l 3ste] DNAS skttt
8] DNA pellet2 70% ethanol® %3 & TE buffer(1 M Tris, 0.5 M EDTA, pH
8.0)ol g3fstd e, 1 F HQo] uwgl 7.5 M ammonium acetate, 2.5 M sodium
acetate = °|&% AAABE AHH. F=FH DNA & RNAE A7Ast7] st
RNase(2 unit/ml, 37°C, 1 hour; Berhinger Mannheim)& *2]3}™, Geneclean kit(Bio
101 Inc., CA, USA)®} Chelex 100(Bio-Rad Lab., CA, USA)E o¢]&3lo] DNAE 574
ARk AAE DNAE 0.7% Agarose gel® A7 &3 & 1% EtBr= @Aste] UV
illuminator?}ol] A marker £} 2] ELA R = H] W 3= spot—-testE A A AL
spectrophotometerE ©]&3}e] 1 w=Z A4 T(20ng/ul)

il

%% DNAZRE HHo FZuk$2 Perkin-Elmer 9600 thermal cyclerol A =35
t}. PCR ¥k&e Ax 20ul HF9= 3Py, 10-50ng DNA, 1.5unit Tag DNA
Polymerase(Perkin & Elmer, Cetus), 10mM Tris-HCI, pH 8.3, 50mM KCI, 1.5mM
MgCls, 0.001% gelatin, 0.5-1.0uM primer % 200uM¢e] 2z} dATP, dCTP, dGTP, dTTP
So] wakEo] )

PCRell ¢]3F "ribosomal external transcibed spacer region" ETS¢ &% : 333 DNA
25E ETS region? %2 459 PCR(polymerase chain reaction) W&S o] 839
2 A%kt PCR HFS-2 dA 20ul H3 =2 &3}, 10-50ng DNA, 1.5unit Tag DNA
Polymerase, 10mM Tris—HCI, pH 8.3, 50 mM KCI, 1.5mM MgClz, 0.001% gelatin,
0.5-1.0uM primer % 200uMe] Z} dATP, dCTP, dGTP, dTTP w°] ¥3g¥ o]

A PCRell AF83%+= EST gene primer= NCBI(National Center for Biotechnology

Information)o| A4 71 ES &<l * A 2% primer

ETSF: 5'-TTTGCAAGTCGTGTGAGTTC-3'¢}
ETSR: 5'-AGACAAGCATATGACTACTGGCACG-3'E o] &35t
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Oligonucleotide sequences of primers used in this study.

Primer name

Mucleotide sequence (5 — 3')

ET5F
ETSR
AgF
PgF

TTTGCAAGTCCTGTGAGTTG
AGACAACCATATCGACTACTGGCAGG

CTCTTCOCATACTCTACCTTA (A—=T)
AGACCACTAAGCCTTCGGAAAAT {C— A

- Sequencing ¥ Ay £

CERIE =

PCR producti= PCR DNA purification kit(GeneAl)E A}-83lo] As}sl o

W A7IAE AdE A7) Genotechol] ¢ # 3] sequencing 3FTh.Sequencing 2 3=
BioEdit X 2138 o]&3sle] HF st 28U A9 ClustalW2 X 2138 o] g3le] A
st primers Al 2hek it

F.ginning
F.quisguefol fon
CoRNERIND

FogLastag
P il e ol dny
Conpaniae

FogLnassy
F.quisquefol Lus
Cohinniie

F.glosesg
F.quizqeefol ioy
Conpanaay

. gL
Foquinpeeial ud
Consanine

F.glorang
Foiquissroedol Lug
Conpaniaa

i 1 1] [T 8 0 T [T " 100
sveslansaflopanfansafasnalennalanis saaalesnalvagafenaaluncalanaaloanalavan]ananl]
T oA T OO AT TOCOOTOCATTASATOOCT OO0,

TTTOCAAGT OO TOT CAGTTOGGOTOCATTAGATOOCTTO00A

EEERR AR R AR R R R R

g i i3 iid e PSFIH it P i# L
soanfannafunsalavaafonsalovaalavsaloanalaans]as ok = x
TG T AT CCAMAABCAST,

o ] 1 i i T M T 0 f )
peeslasaslovaclassslonnalovealanealonpelasacloniclonsaleosalesaaloacaleanilassalsnealasnslasialannsd
T O T A TT IS A AT IO T TCCeTRCT e T 100G
O T PO TC ST C RN AT RCCC TRCTTOC TR0

LES RO AL LILIRR R L L ER R bR R PR PR AR PR Rl B Rl B R R L lddl]ld)

e b b BT e LY o I b LE
ssualassallssnnlavsallosnalosnalassslonsaladsslananloanlonaalsssalasaalssaifsssalanaalvsnalasna]anaal
T O T A T T Ak T T T A A T T T T S OAT A S CT TAR SO SO TG OTCTT TOOOCTOA TTTEOC TARMETAL

TTOCOCOTIOCATIALY
EERRRE AR AR AR R AR AR AR ORI RR AR AR R AR AR AR AR AR RRRRRR AR R R RRERR

410 L F ] 130 40 138 A 4 A0 40 0
FFF'I'|'|IIIFF"I'|'|'|IIFPF'II rr'|l-rrrI'|'|rr"|'|rr|l'|'|r|-'|'|rlr-'nlr-'|'|Ir'|'|'|lr-'|'|l'|-'|'|l'|r-'|l'| IF'|I'|IIII'|'|I"
EEETTETOOCTTETT, AT T T A TR TEATC T A TOAAITOGAASADGLATOCTA
P T T e TR PA T PO RO OLLARDGLLTOCTA

PPN, IR L AT AU Lt iy
CCTOOTTOATCCTOOCADTASTCATATCCTIGTCT
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- Primer#| 2} 2 Multiplex-PCR

st714¢ Lol glo] AgF:5'-GTGTTGGCATAGTGTACGTTA-3"¢} A== RS
PgF:5'-AGAGCAGTAAGCCTTGGAAAAAT-3'9] 5o]d& #Qldt7] 9ste] PCRES 3
&gl o™ ethidium bromideZ 10u 7}8 1% agarose gel dolld A7 FEslo] UVE
SEFALE F239 Y. PCR mixture= 5pmol primer 20+ 2x0, 10ng DNA 1ul, 2x
premix 10pxl, distilled water 5ulE &3t total volume 207} ¥ == 3Tt PCR
%712 pre-denaturation 94T 4] 4%, denaturation 94C |4 30%, annealing 65Tl
A 30%, extension 72CollA 40%= 35cycle, final extension 72TCoA 7&°2 =2 3}SlTh

o501 bp

. R R B B & B B B B B B B ]

19 10. Multiplex allele-specific PCRS o] €3t melelata} 37)4ke] 24 | Lane M: 1 kb
DNA ladder; Lane 1~12: P. ginseng 13: mixture of P. ginseng and P. quinquefolius;

Lane 14: P. quinquefolius

i

Al
A
é = =
H24H101), 3714H201), AR(301), mEWaH401)oz 2pAH s
201, 301, 401% @A sle] Bl gAEZ AFPsA))

S
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Ginseng-201
Ginseng-301

me/capsule)

ach subject int iles)
b.id. (bis in die) for 12 weeks. g ( psules, 400mg,
Each subject intakes 2g(5capsules),
bid.(@is in die) for 12 weeks.
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a1 xt 317] 479 metabolites ©41S 98 o] Q-TOF/MSE &
t}, TICE<l A3 MS data’dell ginsenoside Rf7F Ew|Ata} aelelabe s 4= 9=
St Q4R Rl AT AFEY o] A E-9] profiling #2412 $3] whole metabolite?]

AR S Alesta o dal 1AM s7]ake] Bo] Aid A
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Scores Comp[1] vs. Comp[2] colored by Sample Group
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(6) EEFAe] AFd wWE AAl mx= By JFEA

202 = 7 3le] 16S rRNA gene sequences 43+ A3} Lactobacillus % (26.8%),
% (1.7%), Arthrobacter % (1.4%),

Leuconostoc 4:(10.3%), Weissellar <(7.2%), Bacillus <

Pediococcus &(1.0%) & WASATE. o] = Lactobacillus &0l &3t 57 7V &k

W Leuconostoc, Weissella 2.2 2] %]t}

MRS Agar fiA o] 1071~ 10~ 4 RS AR 100ul £2 T 37TA
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- 5 WA vl
(MRS broth)

= 1 'mMRb, &

12

sg s

[ 37 °C Shaking incubator }

> +Esives

- bl I P
[

Q14 o 2 HE crude ginsenoside®d #3835t ©]& 1/10 MRS ¢} &3tsle] agarvlA|E A
= A8 wAZ &kt 7S Y EAAR] Tk FA vhdst 2a

E4 P TR BB P AEY P

Sample Blast search result high score -
Stock No. _ Similarity(%) | ZAFEI A=

name cultured strain
1 60301 Lactobacillus sakei 99 x
2 60801 Leuconostoc mesenteroides 99 X
3 61001 Lactobacillus arizonensis 99 X
4 61101 Leuconostoc mesenteroides 99 X
5 61201 Yeast X
6 61301 Not determined X
7 61401 Not determined X

Leuconostoc
8 61501 99 X
pseudomesenteroides

9 61601 Lactobacillus plantarum 99 X
10 61701 Leuconostoc citreum 99 X
11 61901 Leuconostoc citreum 99 X
12 62001 Not determined X
13 62301 Lactobacillus paraplantarum 99 X
14 62401 Lactobacillus plantarum 99 0
15 62501 Not determined X
16 62601 Lactobacillus sakei 99 X
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17 62701 Weissella cibaria 99 X
18 62801 Not determined X
19 72602 Lactobacillu ssakei 99 0
20 72702 Lactobacillus sakei 100 X
147 LHS8 Lactobacillus brevis 99 0
148 N1 Leuconostoc sp. 99 X
149 N6 Leuconostoc sp. 99 X
150 N16 Lactobacillus sp. 99 o

Auk 3 Fo wl Al thdsl H7E S B435le] AFEUS W3 oRE 2l F9lon
I A3} cysteined H7M7F FAEEY A Ews T As &9 =
T3k Qi AR S WHEAIA E C-K= = &

Tk ALY <o) wWol A A9 A oR RblelA RA7ZHA= Z A% x|k oFghe] C-K7}
B o HEs 2AHES 29 2 5 A8ded 2aE % i

T3 ZhE RblolA RdZ9 A g4 2 F2olA C-Kz9] A &44e wojuir} RdollA
Fo7kA1 o] A% @4do] oFgk Ao &9l FHol B AN Ml

& st el o] &3kl

= T U =2 T MR

A B
2%
C-K
- Rn2™=
-
=-5 ﬁa L — I
=
o B LI E
cs [

o

= 0% 0.7 1.0 .25 1.% 1LY 20

Cutture Tmme {hrs) O.DE00

cx 24h |
[ F2 |
] . v o8

s e p— 48h _ Rd
| - £
Ao B 5 '
1 F2
- 60h I"f
s B 3% 48 ] -___,.lel ,"l' .

Raacion time [hes)

1918, L. pentosus W5 ©| &3 RdY F2=9 A%
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BN
A
rlo
i
lo
i)
Y
i)

& S5W + JW02 + Lactobacillus pentosus
+ cysteine 10mM

o - + Lactose 1% + yeast ext. 0.5%
L a + sodium phosphate(pH 7.0)
R .
i £ Hbg |7t 72h
RE
Rd -
-
i 25 gz

372, MRS, 8h OD 10 -> 5% ZAHs 0| 1% HE
L -> 30%, 72h €5

Zy Zo] #FE MRS HjAE o] &3te] 37TColA ¢ 8A7F #jsld o olwe 600nme]
O0.D+ ¢F 1.094S Elstslt)t 5% F4bs5 8o 742t AFugds FA9 1% A
HEsto] 30TCstoll A 72A1%F &< wjekstdeh, & v S HPLCE 4 3t 2ye= o5
2,
®5. HaZAty gt Fo] HPLCE &3k AFXE W #4

Rgl Re Rh1 Rbl Rc Rb2 Rd Rg2 Rg3 F2 Rf C-K

CON | 0.72+0.01 |1.18+0.01| 0.3+0.02 | 3.57+0.01 | 2.96+0.01 | 1.6+0.01 |1.27+0.01| 0.11+0.02 | 0.64+0.01 | 0.31+0.0 | 0.63+0.01 ND

FG | 0.1+0.01 |0.21+0.01| 0.66+0.02 | 0.82+0.01 | 0.56+0.01 | 0.11+0.01 | 0.99+0.01| 0.54+0.02 | 1.24+0.01 | 1.44+0.0 |0.37+0.01|24+0.01

AUk Al E=ZdoAe] Rbl ¥ Re, Rb2, Rd ¢ major PPD Alde]l Alxdo] H3] @ A
S Fgo & F gom F29F C-K9 Minor AFZdo] AAEE & & 4 ). gE

Rgl¥} Re, Rf9}F 722 PPT A€ el Aol dhFo] Fo]&3 Rhl, Rg29 -2 minor PPT7)

_58_



AP S0l Aol el H Al
A& ALED AAHE A% minordlF AE A|2H s

OLL gene clonmg ‘3-l expression vector systems &-&3le] o5 &40 UF TH AlxH
S gHsgon B AR AGE Axd g B gL W oah &4 HA AR
skt
> _WET!TZ
maiE
bla
pMAL-c5X
Ptac A PMAL-p5X
\ / PR ori
fact Multi Cloning Site
X, -p5X MCS /
Xmnd Netel Neal Notl EcoRV Sall BamHl EcoRl Sefl
I | I 1] I 11— 11
3AG GGA AGG ATT TCh CAT ATG TCC ATG GEC GGC CGC GAT ATC GTC GAC GGA TCC GAA TTC CCT GCA GGT AAT T;IA ATAA
Factor Xa
cleavage site
19820, o] &89k gene cloning vector®} expression vector
- »
37°C, 0.D g at0.6 M Induction TEEES gy
1> e
e LT T
) ||~ s
37°C, % h /

0.3 mMIPTG

5,000 X g for 30 min at4° C
=

mmm

m‘.:ﬂ;" / _“ e

24,000 X g for 30 min at4° C

| An

Sonication

t{»‘}?" . TLC, HPLC,
N e ||~ LC/MSMS
I ‘ Major ginsenosides analysis
- "

Purigied protein

T2l oY RE Aa9e BEG AR A



Unbinding protein

]

target protein

I 500.0

~400.0

~300.0

-200.0

-100.0

-0.0

82.5kda (GH3) + 42.5kda(MBP)

Table . Purification of Recombinant GH3 expressed in E. coli BL21(DE3)

total specific

purification . activity iy purification .
protein activity yield(

step (] (U/mg) (U/ma) {fold)
crude extract 861 15792 1834 10 100
pMAL binding column 83 13306 16031 88 142

a One unit of enzyme acitivity was defined as the amount of enzyme which released uMol
p-nitrophenol per minute.

Fig. 1. SDS-PAGE analysis of recombmant GH3. Lane M, molecular mass standard;
lane 1, crude extract of uninduced BL21 (DE3) cells carrying pMAL-GH3

lane 2, crude extract of induced recombinant BL21 (DE3) cells showing pMAL-GH3
lane 3, purified GH3 protein eluted from the second amylose column.
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Z1%23. Affinity chromatography S &3 g4 wild o] o A A

120

100 =

Relative activiy(%)

. — \

o
[
™
w
=
o
o
-~
@
(=]
5

120

100 ./f‘\
80

Realtive activity(%)

0 \.\'\l

0 10 20 30 40 50 60 70 a0

Temperature

15 A Zae 2o wE g4 #9

substance relative activity(%) relative activity(%)
Control 100 u
NaCl 85.8 100 1
MgSO04 425 80 -
CaCO; 58.5 60 7
KCl 77.4 40
MnSO; 123 20
FeS04 0.9 0+

. e Comtrol  NaCl  Mg804 CaCO3 KCl MnSO4  FeSOM
10ne unit of enzyme acitivity was defined as the amount

of enzyme which releasedluMol p-nitrophenol per minute.
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AspergillusE 83 ALXEJ A3 gaio &4

Protein purification

preparation of crude enzyme from A.niger

Saltingout  Dialysis

Control(C)
pmmn Supernatant
|
™
C-K I i
Rh2 i |
e | | 1. Control Rb1
Rog . 2. 30% salting out
Rd = i 3. 35% salting out
T - 4. 40% salting out
! i 5. 45% salting out
| 6. 50% salting out
51 2i3 415

927, 9N FE mE did s 9 7z B89 ginsenoside M3 TEHAA

ZaAE Axd7] ste] dARS &t I wet 7ol EEow Ul
3 g9 aAS Az o]E QAAE WS ginsenoside Rb13#e] WSS Esle] A o7 AL
s ¥k A7ls £8=o] o= Z8 A=A & sielth. o1 A3 30% sE=7bA e =9
A= AlEd g SAS 7 ma7E A A Fee & 7 AL 35740% =
w8 A& ginsenoside Rblo] C-K&2 HEES &2 & & Qo] giFiY AL UHIAaLE
| AAs 94 s §

o] X BEo] EAE o F UNUTh WA B AFoAE 1344
A

2)
Y3} 3L o]E YA] column chromatographyE o]-&3sfe] 34
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Substrate: Rb1

M
ro=
!
IT1
l
|
!

—

F2 S w0
Rg3 o o

P .
& e

-

-
= -
- =

- --Q------------ia

™ -
e e e e e e e

Rb1

1 100% Bufier B

1l II Substrate: F2, Rd mixture
1
150 I
g I
1

¢
500 s
€250

1 S e
S 19 25 31
w24 ~30 ~32

! 1
LI { LIS ) EPURREEST)  TREL

Column chromatography+ FPLC(Biorad, Deoflow)E &-&3le] S8qsldtt dASs &=
123407 HIy HIES tvhA] [EX column chromatographyS 318ttt #AH

Q-sepharoseE ©]&3tR o™ pH79 sodium phosphate HHE 7|2 o2 3slo] NaCl &
ZAste gradient WHES ARgste] dWlAES &5 AIZT A 82 B ginsenoside
W Hgko] o] Fofx =] &Ql siaith. L Ad A5 F ol A
Ao dHo] He- F2 @ RA=ETF MA3lo] @S Fol 3%
Rb1e] AbE Hgho] RA7ZHAINE o] Fof HA|WE o] & F29} wh
C-Kz A& = 434S B3 o5 Agshd RblolA Rd7b#e] gk 7}
| Erbsala AAE F27) ¢lo] AAgdoz FolA C-Ko

Aol Zhs ol Batal Rbgo] RdollA F8E Aow AdHr) ol ¥ FFe G4
T 3 TR g4V odst AbEd AR pathwayell @Sk Aol ofyel Zhzte]

pathwayoll #oJsh= a47F M2 JS5S F55HA shoh ol AFol A= C-K A o
e 34F FATHow 3ldty] 98] C-K=9 A3t i) ddd I wke Tol o= t}
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Al HIC(Hydrophobic Interaction Chromatography)S <=3 s}3it}.

Substrate: F2, Rd mixture

$ 3132 33 3435 363738 39 404142 4344 45" 46 4748 49 50 51523354 53 5637 5859 60 6l

C-K XA 35 desalting columne &3 89 IHE AR 3 ol& HICE °o]&3t4 23
AAZS 4839tk 1M ammonium sulfate’} 78 sodium phosphate H¥HE 7]# o2 &}

TS sHer dHH £ vy 2R B E gradientE AFEE T ZH7e] B
Rd®} F29] mixtured AR&3FSITE 39745889 49 Rd7F g EaHA o C-K
AR A ekgtth, wheba] B R3S RdolA F27bx o] Agte] #ojets aielal FeE
55761 #89 A5 C-K= g d4o] = Az &l Ak shA"F Rde 45
A Hx grol B g ¥3E FolA C-Keo AF Ao Boss a4 4 &

flo 12

o2 jorr e 2
i
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F7}4 22 Sephacryl S200, CHT hydroxy apatities &3¢ 715 AAE stalom 7}
zbe] 235 WS AA C-K A 22& 533

¥6. GAgA ) we el gk 8l Pl 2w 54

Punfication steps Potem(mg?  Total activity(U)° Specificactivity(Umg) ~ Punification(fold)
Crude extract 2618 81 1217 0.043 L0

33-40% (NHy)S0, B1Y 3H 0.145 34
Q-Sepharose 26.61 JARY 0.877 203
Phenyl-Sepharose 801 167 2083 87

Sephacryl 8200 4 131 278 63.0

CHT 246 918 373 811

*Protein contents were detemined accroding to the method of bradford, using bovine serum albumin as the standard

® One unit(U) of b-D-ghucosidase was defined as the amont of enzyme liberaning |molmin ofp-aitropheny]

=]
s

W 789 protein $FF ¥ total activity®

= GAlo A amA steke g4 FolEAA T A
purification foldgte] 87.1& eSS sH¢l

o] 42 AASHA T B dm A o] Fwvt St
3to] B Ay AA dAo Wt crude 3
o A

A Gl o]l Alo]=+= 110 kDa A =7}
S ginsenoside F2¢} ¥bg AJ7 B A3} o}

=

b A

= Al
=2

3}
=
sh9

AElA

%
o it

ST
=
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12 $ 45 @ Con (ginsenside F2)
ginsenoside F2

|
| |
i S

{1 "_ -

Treatment (ginsenoside F2 + enzyme)

ginsenoside CK

Fig. HPLC analysis of the hydrolysis of ginsenoside by purified

Fig. SDS-Page analysis of the glucosidase. The reaction mixture(200ul) 10mM of ginsenoside F2
ginsenoside hydrolyzing enzyme and 5U of enzyme was incubated at 45 for up 24h

1. Protein Marker

2. Crude extract

3. Q-Sepharose

4. Phenyl Sepharose

5. Sephacryl 5200

6. CHT Hydroxy apatite

918 AEW A g4 g4 B8 SDS 734 9 ginsenoside HHE-

i

Ginsenoside 248 IFE X E 93 Alxd 2 AA

(3

o

>

} ALY

-

o}

WA Y e FEE AN el ngw #57E el R SR4A
QR EFAA A AT

o
= -
16S rRNA sequencing < £3&}o] ¢

=
ut

2 M
i ofx
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§ Cat 1 ¢ &

*ginseng root saponin

«: standard

*,2,3, 4andb are
reaction time.
{1,6h:2,12h: 3,24
hi 4,36h: 5, 48h.)

1932, GShHl4 TFE

o
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EEEFEA ML 9 NG Ay AT A AEY TF

preparation of microbcterum SP. GS 514 producing ginsenoside Rg3

M. foliorum DSM 129667 (A1 249780
46 M. phyllosphaeraz DSM 134687 (AJ277840)
M. aerolatum DSM 142177 (AJ309929)

32 M. natorianse JCM 126117 (AY566291)
3 W, keratanolyticum IFO 133097 (ABODATAT)
19| ——M. oleivorans DM 16091 (AJ698725)
M. hydrocarbonoxydans DSM 160897 (AJ638726)
M. aurumIFO 152047 (D24340)

i 7 W, schiaiarilFO 15075 (ABOW4TZ))
gl N M. lacticum DSW 20427T (XT7441)
% W, korsense JSE3-27 (AYO62574)
51 W, feregensIFO 12961 (ABDOATH)

M. sapardae DSM 201697 (Y17236)
gy | M. luteolum DM 201437 (Y17235)
5” M. maritypicum DSM 125127 (AJ853910)
M. liguefaciens DM 206387 (X77444)
82 M. oxydans DSM 205787 (Y17227)
15 M. resistans DMMZ 17107 (Y14699)
21EM. testacaum D SM 201667 (X77445)
30 M. paraoxydans D SM 150197 (AJ491806)

5 M. arabinogalacta nolyticum DSM 86117 (Y17228)
M. arabinogalactanolyticum FO 143447 (ABO04T15)

19 M. esteraromaticum DSM 88097 (Y17231)

43

M auranliacum IFO 152347 (AB004726)

M. kitamiense JCM 102707 (AB013907)

M. chocolatum|FO 37587 (AB004725)
M. thalassium IFO 160607 (AB004T13)

M. dextranolyticum DSMB60TT (Y17230)

M. laevaniformans DM 201407 (Y17234)
M. ketosireducens IFO 145457 (AB004724)

M. terrae IFO 153007 (ABO04720) . ®
M. trichotacenalyticum|FO 150777 (AB004722)
M. flavescens DSM 206437 (Y17232)

M. hominisIFQ 157087 (ABO04T2T)

M. xylanifyticum DSM 16914T (AJ853908)
M. halotolerans YIM 704307 (AY376165) S Rb 1 5 14

g W barker DSMIMET (X774
1. gubbeenense L MG 5192637 (AF263563)

66 M. ulmiXILOZT (AY062021)

oo M. paludicola DSM16315T (AJB53309)
32 “_|:M arborescensIFO 37507 (ABO07421)
100 M. imperialeIFO 126107 (ABOOT414)

Agreia bicolorata VKM Ac-1804" (AF153363)

Zimmermannella helvolalAM 147267 (X77440)
9 Cellulomonas flavigena D SM 201097 (X83799)

21

001
1933, 16S rRNAE &85 #F9 4

B d5F+= M. esteraromaticum GS514% W™ 3l om Eo]x o7 ginsenoside Rg3= 9]
M2 Yo A C-KE A= Aoz ol 5 v B #53:a405 A
APET AR Fo] g4 Tc’rx4Z}LE stHel7] 918t librarys T+5stalzl skl

2o
Qo
N

ml
0 ox
_O,L'
_EL

filo
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Fosmid library 7%

14Fe] major AFET ] minorAlEU 02 O] HE A4S 7Hxl GS514 w59 fosmid library
E TFE5oT. GS514 #F9 Fosmid DNAE FE3}o] o] AWHeA fosmid vectorol
ligation ¥ ¥ ©|& transformation st =55 A2t stk A2 & 500 AA ALEd o
Abell #EE FAATE A=A AWE7] $lete] ginsenoside Rb1¥ ¥HES F&stlal o F
Rg3 % C-K &9 minor ALEW 8 &4o] AU #F5 Aste] shotgun clone
sequencings 33} S sequencing 23} F 37,915 bpe |7|AES FHEY. R
° 97IMdS e R ORFE #47F 2Absiglon 1 A 5 8719 ORFE fEsiglon
£ NCBI9] blastE &38te] &1l 2 A3} 2}7} glucosidase famaily 1, 2, 3, 4392 21
AT

Eco72 1361

Hpa | 7630
Peil 7483

Apa | 8473

Bsa 18811
Cth

pCC1FOS™

pa8  CopyControl™ mp* - BsiZ17 | 1944
8130 bp [

Sac 12483
SnaB | 5632

BsiX | 5088 —

EcoN | 3470
Afe | 4587

Note: Not all restriction enzymes that cut only once are indicated above.
See Appendix E (pg. 16) for complete restriction information.
Primers are not drawn to scale.

FP T EcoT21 RE
230-256 31230 1 476-501
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Qdojxl dF ORFE ©]&3te] gene clonings Tt om ©]& thA] pMAL expression
vectord] AY3ste] E. coli BL21 DE3 <579l transformation A7 %3 I4E systemsS
TEHoAT =FE o] &8st HA wd = W as FE 2SS gysta O]fé‘ T8 5o
glucosidase family 3 domains 7FF bgp3 &4E AAkslglom ol& 7z}t
HES A1 A A A ALz WEs g13kgl T

J

1o,
[JO
g>
>

Kl
A
%

K
¢-K K 4
Rh2 | - -|
%C-MC

F2

2
Rg3 R |
Rd

Rd | #.
Rb1 ®

Rbl| % =

S RIS 15 30 60 S Rblbg3 Re begpd R4 bepd F2 bep3

(min)

1935, TLCE T3 bgp3st A4 &d A date] wks-F4

AE a425 721719 PPD A9 9 major ginsenoside®} WHES-A]A E
A3} minor AFEJOo R HIS & & 4 At} Ginsenoside Rb19 A% Rd % F2& A
3) 7]
= [e]

A C-Kz dgdgs 4 & 5 dder] Red = C—MCE— AX C-K= A% g5 gl
& Al 2 AE Fd Y HelXl bep3 EA= ZHzbe] PPD A2 9] major AFEUS
2 C-K= HH1°1 C-K Aidell A9 ow dsn JJr‘?j_L?ﬂ ANaEE T3 aae de
scale upe] &olst7] wWEel A48 minor ALEW Aol = A Ao Y|

C-K % ofe} v}t PPD AE ] ALEUS EE PPT Alde] ALxW] A%S b= Al
s sl 919k sdR dFEAE Oéom fosmid libraryS ©]&3dto] ztzte] k=
SR A3 it AxdS dudes AT ¢ e 440 Aadgs dysiglon 5
3l < EE AR ks PPT Ade] Alrds AdgHoz gl & 5 9o %
AgHeR F83 A8 2 dS AeE Vg



Re, Rg2 (mg ml-')

f=—1]
[S=]

0-Gle-Rha
Re

0-Gle-Rhia

R

Time (h)

e =) oo =
T T T {>

Rgl, Rh1l (mg ml!)
=
[

=
=

A\
a [AY

0 ] 6 9 12
Time (min)

- B

136, A systeme 83 PPT Alde] Axde] A3t
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(7) B 8% 2 AME A% ginsenosided] iz A 2 A

=

B ATAAS ol AwEeln @7 L AZY A A2WS ol §ste] <14ke] minor ALE
s

vl BEasEde dtasit.

29

M AERE 3kgE AW AAl o] &3tk <1t 3kgE 80% MeOHe| ¥ 23] F&33l
o FEd2 AsFetel =2 F45dit. s4d FE N0l olHE E= ethyl acetate®
kel BEUE RAFORA ALYEE AA FH0v Pojq BFo) FF FE}NE
&5 MUtk FEhE S5 crude AbEY o A FEgd B 7gbEsHete] b9
9 gele] 2AEUS Axstgon o 2AEUL BAYE Al o §53

| Panax Ginseng |
Extd. MeOH
[ 1
| MeOHext. | | Residucs |
«— Evap. MeOH(in vacuo)
«— Add.H,0, Extd Et,0
[ |
| Et,OLayer | | Aq.Layer |
= [«—— Extd. BuOH
I 1
| Aq.Laver | | BuOHext. | ‘ ,
: I Washing, evapd.(in vacuo)
Crud saponin
‘ |l ‘ Add. 5%-NaOH, extd. BuOH
| |
| Ag.Layer | | BuOHext. |
«—Neutralized with dil-HCI(pH7) :
+— Washing,
| «—Extd. BuIOH evapd. BuOH
| BuOH ext. | ‘ Aq. Laver | PPT
*— Washing, evapd. BuOH(in vacuo) (Re.Rgl)
PPD
(Rb1.Rb2. Re. Rd)

ST AR B mAE

= @d AFEo ALEURS AAsH] ¢JsiA Silica gel column chromatography
g vEsod =9 * A% AHeEgteE HIbsle] 53k

Z5 %A 39t} Loaing =S Silica gelo] &3 ¥ open Z#Hol loading A%
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o AJREulE CHCI3:MeOH:Water(65:35:10)23 &S AFgsodt). z2h7e] £35S TLC
2 Zolsle] FAFSE RiFES 7= Ed 78] Eete] w551 om o5 23 HE A|RE AL
Q
[e)

GTs
-disselved in mokile phase
-leading to silica gel colmmn
-mohile phase in

giseneside Ra+ R
[a)

ginsenpside Rd+ Re
(B)

ginsenodise Re+ Rh2
(o3}

ginsenogide Rbz+ Rbl
(D}

ginsenoside Ra

1938, Silica gel column chromatographysS &35 12 A A

12} £33 ginsenoside Rgl+Rf, ginsenoside Rd+ Re, ginsenoside Rc+Rb2, ginsenoside
Rb2+Rbl, Ra® Wtk o] %5 Rbl+Rb2 #3& ginsenoside Rbl1E doj7] 9 shA
ODS column chromatography& ©]-&3sto] 2 AA|d o] 83}t

(D)ginsencside Rbe + Rbkl

- dissolved in 65% MeOH
- loading to BP-8 Column
- 65% MeOH in

gingenoside Rbl ginsenoside Bk

“1¥39. Ginsenoside Rb13 Rb29] £

12 238 A] AFE3) silica gel chromatogaphyell 41+ Rb13 Rb29] Rf Zke] wi-$% -Absh
A dEhd Edd 4 1S o8 A FYU olelE AoE Ad HAY. webA 2
ATdM = =4 resin® BE AEAES 7= FA resing 22k EEol ARESH 23 &8

o M= RP-8& AAGORE ARGt om A& vl= 656% MeOHE AR&stith. 12 82
2l i 4 P A A
om HPLCZ &9l

[1{

o

¥@ & o

)

¢

g2 TLCE §3dto] 54 3 RiF= 7= =dvs 2989 55

e }
bt

o F{E

¢
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Z19940. Ginsenoside Rb1¢] H-&
A: Silica gel column chromatography, B: ODS column chromatography

TLCA A 4384 H.o]+= ginsenoside Rb1<-

420000

50000

240000
180,000
120,000 4
0,000 L
0.000 1

50000 4

31999

g1
;| | PR OSE ,

T T T T
i 0.00 2000 40,00 50,00 000

1341, 99 ginsenoside Rb19 HPLCE %3 H-4
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iB) ginsencside Rd+ Re

-dissolved in 75% MeOH
-loading to RP-8 Column
-765% MeCH in

|

ginzenogide Re
ginzsencside Rhe

ginsenogide Rg
gigenogide Rd

1942, Ginsenoside Rd®] ¢ HHH

Rd22] 9] 4% Rdi= 74 columnolA Re¢t Righo]l 3s]l fAkste] Al &4
]

Al ol gsle] Byl 7t oy Wl wEbA 94 column(RP])S ©

NEgulE 75% MeOHS o]-&3tith. abAwt 231 AA] Ao Rd ©]9]¢] t&

EA8HS &gt uel B3 ES o} flash column chromatography(RP18)<
3

=
AAE AAeG L o] 23 =43 RdE 9SS 4 AT

—— e

g

]
(]
[
(]
L]
(]
(]
[
L]
(]
]
L]
(]
[}
q

717943, ginsenoside Rde] &9 &<l
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oSt o] Pojxl BAEL AT MANGe /14 BAZ Attt 271549 minor A
e EREAL AN A FF R FARLE 5L o185 major AZIL A A
Aom MAE AEUS 4 PAs] NMRS B3 P53

Ginsenoside Rg3 A A

Ginsenoside Rg3& A4Fsl7] 93] GSH14 5 &-835lo] A4te] ZAIE WS W3l A FTH

A 2AREY 50gS B 1LO Ho] 75 g

)
N
oo

S~

Q1A |7HEQt BhE & o] &
g&sigit). v FZAMEY FEES FESFES S ol &oto] Alxd FETRS FEskla
olE FFolo] W3 Alxd B ARSI ALxY B¢ tA] open column silica gel

=

chromatography (CHCI3:MeOH = 10:1, 9:1, 8:1, 7:3:0.5)& o] &3le] EFS 3 3 o=
ODS flash column chromatography(50% ~ 100% MeOH, gradient)E &-8&3to] HZAA)
stk AAlE AtxEde NMRES S8t HE g siglom F8glet. dntd o=

A
ginsenoside Rg3T Z4Fe] #A|Z2WHQ AT E T g4 w0 & F A= Aoz dHA
glor} o] AF AAAC =A3E (S)-form EFYS ginsenosideflo] HuFES  E3

83 5 FHkg glo] sk

(R)-form®] ginsenoside’} A ETh A o 2 §4HE 9|
EATE g A & ¢ glom olg A EHE xeEE=E ALAEHY] 98 slica

gel chromatography @ ODS column chromatography® 3)ste] B4 s}gith

& Conversion of crude ginseng root saponins

Re
Conirol R“("" Rb?
Rg2.Rhl Ri

Rh2
v = BB ESS 2h R
Rgll =% Rg:.RhI\_]K Rb2
Rd e (
Re
Rb2, RC ™ L. 7y
r L
Rbl--'!..'.- }
= B 3 RbI Rel,PPT

48 h

1 1 i L 1 1
S Cont. 6 12 18 24 36 48
h

|

Developing solvents:
CHCl;: MeOH:H,0=65:35:10 (lower phase)

13844, GSH14 7S &85 A FAE WYY ginsenoside Rg37 9] 7 3}
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1845, Ginsenoside Rg39 £

TH-NMR (400 MHz, pyridine-ds)

T T T T T T T T T
8 7 6 5 4 3 2 1 ppm
] WA W e b W Tl s e e A LS I
SJBC-36-13-3-1H 0.58 0.75 1.00 1. 8.37 8.73 0.702.57 0036 2.66 €.89
0.5 126 o0.791mes 2.73 088 0.59.78° 1.772.374.32 2.33° 1.6%

Pulse Sequencer s2pul

13C-NMR ((100 MHz, pyridine-d;)

. i
{
R
. )
5 126.2 ppm
c-24 5105.4 ppm 18 u
ch-l
15
6 105.1
50130.7 ppn o st -
C-25 HOCH,
g
o
HO
%
HOCH,
5l =
4 B
Il Nt HO &1
OH '

" L o i o e AR RREEE SR e
YT T T T T T T T T T J T 1 T

150 0 131 120 1m0 w 8 06 s & 3 2 10 ppa

1946, NMRS 53 29 ginsenoside Rg3¢] &9l
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Ginsenoside Rg25 A2Fst7] 918l KHU330 #E5 &-83te] PPT AlY99 ginsenoside Re
W3 AIZtE KHU330 #F5 7] WS
14t gmsen051de Re 10g& & 1Lo| =9
QAo &gttt vhgE TALEY 9 =5
2alskaa O]E FE35te] W3k Al¥yd BE4S A FsT AMEY B4 thA] open column
silica gel chromatography (CHCI3:MeOH = 10:1, 9:1, 8:1, 7:3:0.5)% o|&3le] H3& 3
o o]= ODS flash column chromatography(SO% T 70% MeOH, gradient)E &-&3lo] F
SAA stk A" ALEUS NMRE &t HE &2 stglon F8ekqith

rz mim

@ cue | | (b) Prufied
Enzyme Enzyme
Rgy
Rg:
Re a oA
Re
A :
Rg,
B

1947 KHU330 55 283 ginsenoside Rg2¢] A4k
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[ TR a z i
B T 2 T A B R DT s ¥ T WP U

e BECREEESRESRRETREIREES
== ERARZIRRRREEAEEE

|3C_NMR : I,_Li;c ‘_ :_I-_:-; _l E v-;i 1 =

L

HO 0

HOC l“i; 5
H 0
J oS Rg2
| |

T e T T g a

| NI TTRTY o A/ B W I

nom

Ql

L=

1348, 2 ¥ ginsenoside Rg2¢] NMRS £3%+ A

_l g

84 E8¥ 0.2 mM ginsenoside HA3HAES  pyridine—d;soll

23|AA 'H-NMRZ}

BC-NMRS 338t om, 7]7]= FT-NMR spectrometry (400 MHz Varian Inova AS
400, Varian USA)E AM&3}Ath. 443 20(5)- ginsenoside Rg3o.2 TZ254 HJUHE

4).

¥%7. Ginsenoside Rg39 “C-NMRS E3F 24 A3} (inpyridine-ds)

C 20(RM-Rg3 20(S)-Rg3 Sample C 20(R)-Rg3 20(S)-Rg3 Sample
1 39.2 39.2 39.3 22 43.3 36.0 36.0
2 26.7 26.8 26.9 23 22,7 23.1 23.2
3 89.0 89.0 89.0 24 126.1 126.4 126.3
4 39.8 39.8 39.8 25 130.8 130.8 130.7
5 56.4 56.5 56.5 26 95.9 95.9 95.9
6 185 185 18.6 97 17.7 17.1 17.2
7 35.2 35.3 35.3 28 28.2 28.2 97.2
8 40.0 40.1 40.1 29 16.6 16.7 16.8
9 50.4 50.5 50.5 30 17.4 17.8 17.8
10 37.0 37.0 37.0 9T 1052 105.2 105.1
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11 32.2 32.1 32.2 2 83.5 83.5 83.6
12 70.9 71.0 71.1 3 78.0 78.0 78.0
13 49.3 48.7 48.7 4 71.8 71.8 71.7
14 51.9 51.8 51.8 5 78.1 78.3 78.3
15 31.5 31.4 31.5 6 62.9 62.9 62.9
16 26.8 26.9 270 QWO 06, 106.1 106.1
17 50.7 54.9 54.9 2 77.2 77.2 77.2
18 15.9 15.9 16.0 3 78.4 78.4 78.4
19 16.4 16.4 16.5 4 71.7 71.7 71.7
20 73.0 73.0 73.0 5 78.3 78.2 78.2
21 22.8 28.2 28.3 6 62.8 62.8 62.8
Compound K A A

Ginsenoside?] 844l compound K+ Q14 A2 HE dAMAZ dHA 2 AFE O

Fe Aom dHA dv o

2 AA el Ao EAaA 2
9F % AU VR o)she] AEo] Fp5 e o]
s slolgieh. WA, C g
] =

'o HlA o 72 olAakS- /‘4'4 59 &

o (oK Wikl A
A AAAE vYE
g FhA s D oY 1Y
B3l BAE olgdte] AEUL WH U0 ofF C-K ¥ An ol g3t

2AYE B 7R © A4 AlIEdE TLC 2 HPLCEA S T3 24 C-K7F AA
= 2 Aol e Exo
CHCIS‘MeOH(lO‘l)
step gradient Hr
Aol o C-K=

3l 7} HFE A A of ghrh, 2 AT
AFE
a
A=A A & GA A=
2 B dAPoMdE  silica geld AN OR  Flo]  olF
CHCI3:MeOH(9:2), CHCI3:MeOH(8:3) H] &= =
HE o] 83l AlEd AAE FFsATHH).

4% selshelvk
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Ginsenoside C-K

¥,

Leoeee - ewesT

. i ! i §

1949, Compound K9 ¢

i

il

)

i
]

= 3

1350, C-K9 '"H-NMR Z 3 22 E 3 (400MHz,solvent: pyridine-ds)
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i

21351, C-K9 BC-NMR A3t ~=E=2 (100MHz,solvent:pyridine-ds)

#8. Compound K¢ ¥C-NMR<E %3+ &<2l(inpyridine-ds)

Carbon C-K 2006 2006 Carbon CK 2006 2006
2007 2007
No. (100 MHz) (100 MHz) (125 MHz) No. (100 MHz) (100 MHz) (125 MHz)

1 39.62 39.4 39.19  39.42 19 16.26 16.1 16.14  16.40

2 28.45 28.3 28.05  28.30 20 83.41 83.3 83.08  83.32

3 78.20 78.0 77.83  78.07 21 23.39 22.5 22.13 2237

4 39.72 39.6 39.34  39.60 22 36.39 36.1 35.96  36.20

5 56.55 56.3 56.14  56.38 23 23.62 23.4 22.98  23.22

6 18.98 18.8 1855  18.80 24 126.01 125.9  125.75  126.03

7 35.38 35.2 34.95  35.19 25  130.92 130.9  130.69  130.01

8 40.28 40.1 39.86  40.09 26 25.90 25.9 25.54 2581

9 50.49 50.3 50.09  50.33 27 17.62 17.9 1754  17.80
10 37.57 37.4 37.14  37.38 28 28.86 28.8 2847  28.73
11 30.99 30.8 30.56  30.70 29 16.54 16.4 16.14  16.30
12 70.30 70.3 69.96  70.19 30 17.34 17.4 17.18  17.42
13 49.71 49.4 49.30  49.54 ik 98.33 98.3 98.05 98.9
14 51.60 51.4 51.21  51.45 2" 75.25 75.2 74.92  75.10
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15 31.20 30.9 30.74 30.99 3' 79.37 79.2 79.10 79.39

16 26.85 26.7 26.42 26.67 4' 71.90 71.5 71.45 71.63
17 51.82 51.7 51.39 51.62 5' 78.26 78.4 78.07 78.30
18 16.48 16.4 15.81 16.06 6' 63.11 62.8 62.68 62.92

(8) & A4 A A o YA AT

AT Fols bl ALEW FolA PPDFOlA Rbl, PPTSolA Re ¥ RglS #73}
of A3sEol Folste] AArkgol P A= FFs dFsta 247 FdES EAe & A
T71%bel & A 2 A v 2
D Ads=

AYFES 773 ICR w2659, 22 - 26 g9+ %}Eﬂ(?gﬂE Fe)o g XE 19l5}o]
of 171 A4 &3S A 5 2 Ao AHgeidlit. s=5& w28 Ao A(220

200 x 145 mm)oﬂ 2nkel¥  FEslgith. sEA A9 %761% L 23+2T, A
55+10%, 371319 12 3]/A17F, Z=H 7] 1241 7H07:00 - 19:00), =% 150 - 300 lu
ot AHEEL pelletd 13 A}EQ Purina Rat Chow®™S 304 sHelon, 4T ”é

-
FE AR ARFES S0,

oy HU
o N oy
2w H o

2) Al 74

-~ gulE NS 3 7oR o] 479 AFPToRr B
Rbl, Re, RgE #T kgd 200 mg FTo= 4A+&
AF3F AT R Folalln AR Y9 S99 FF
= TRl &aste] w2 AT kg T 10 mlo] FoE

. Ginsenoside o]+

v o
22
o

-

oy o

ox

—LI

_Et

o 5
Et

g

9

=)

w

D

=)

(@)

@,

[@N

(@)

ofo
%
_Orh
2
4n 4
2
_Orh

2
o

AT AGMNA 157Y Ad 271AlsS S-S F, AgdTH A7HA 4530 w5 13 A3
Al zFoll A=A -2 (GX-2000 AND EK-120A, Japan)S o] 83t =A3&ttt. 7 A3 9 A=
o] W3l+= Fig. 19 e wvle} At} Az o H]3}e] ginsenosideES Folgh A& o

A 4 Fotoll FAEAQ Aolrt gllon, ATt FTolAE ginsenoside-RglS Fof 3k A

datoll M Aol S7H7F tha Aol HATHLH 52).
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48

=] —m—NC

] —#—Rb1 :[
e ]

~—¥— Rg1

A

38

32 4

Body weight {(g)

30 4

23

26

24 T ' T ' T T T

Time in weeks

a9 52 T¥Y ginsenoside Fo] A@dte] AF W3 NC, dlxv5 Rbl,
ginsenoside Rbl; Re, ginsenoside Re; Rgl, ginsenoside Rgl.

4) Ao WsHEA

AFANA 1579 Aol Aes SA43 §, ALTE AZA 45730 w5 13 o
A3 & A(TECPEL Thermometer 305B, Twaiwan)S ©]-&3to] 2ol =
g A2 3315 SAste] A E HEWATHFig. 2). 7 Aol A A
ZFol7F gl o™, ginsenosided Tt AT Aol {23t xfol= #EE

2 53).

o
o

ol
off

]_

ol
>
2,

)

43 -
i —m— NC

ul |—e—Rb1
— i Re
g | L=w—Rol
@
= iy 1
B 23
iy
& 3] e o —— i L 4
o o3g = ;_—'—E"E ==’ =
E
= i
“ |
E 37 3
frar]
= i
o 36-

35 T - T T T T T

0 1 2 1 4

Time in weeks

a8 53 A¥Te) Ao W3 NC, WE75 Rbl, ginsenoside Rbl; Re,
ginsenoside Re; Rgl, ginsenoside Rgl.
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5) oAt 4%
ABAAZE T 18 DG ARAF S D 5 e
10 g2 AFehe gom wwd Ax Adwrte] fo@ Aol G & gATHHE HA

AD.

6) A4 Ato|E71e) (L-1B, IL-6, IFN-y, TNF) %74

wh-22o) FAW IL-1B, IFN-y, TNF2A4 %= 54& Assay Designs (Michigan, USA)S A}
231913 IL-62] 572 BD Biosciences(San Jose, USA)AF9] ELISA kitE o]&3lqlth 7}
AtelE7hele] SAAE Table 1ol BT vheh gt S Aol Rl w2 A8
A F5E gk 2polE YERA] &kt

l

F 9 9Y Axd Fo] A3t AlolEve WEEA
IL-13 IL.-6 IFN-y TNF-
(pg/ml) (pg/ml) (pg/ml) (pg/ml)
INC 45.2 &= 5.8 46.5 &= 5.1 67.3 & 7.3 78.8 & 8.4
Rbl 41.9 &= 6.5 48.1 &= 6.6 6l.4 &= 7.8 Fo.3 4+ 9.2
Re 48.3 == 6.1 43.3 & 5.9 63.4 & 7.9 F6.0 = 8.7
Rgl 51.2 = 6.5 48.5 & 4.7 66.8 &+ 7.1 F6.7 &+ 7.1

7) o] AstetA AL

gole] Astebz A= B 1243 AAA F=5 oHE wiEsk, HoE el A
heparing Agstar A Adste] & NS 42 (3,000 rpm, 158)ste] L& A
o 3} aspartate transaminase(AST), alanine transaminase(ALT), alkaline
phosphatase(ALP), glucose, creatinine, blood urea nitrogen(BUN), uric acid,total
protein, albumin, albumin/globulin (A/G) ratio, calcium, phosphorus, cholesterol,
trriglyceride®] dNA3}sH4 ZALS As 2 7] (Hitachi-747, Hitachi medical. Japan)& Af
ool SAAT At HAPGA APagE 79§ AlolE Hole FES #EEA
% AR 9).

_86_



3% 10, GYAEY Fo o dRAgste A
Parameters/Group NC Rb1 Re Rgl1
AST(UM 58.4+ 6.8 §411 52 562+ 6.1 59.1+ 7.6
ALT{UN) 384143 368139 392+ 5.6 370+ 4.5
ALP(UN) 1332 + 137 138.1 + 14.1 1301+ 12.3 1393 + 134
Glucose(mg/dl) 109.5 + 11.3 110.9 + 10.7 1112 + 10.9 1152 + 13.0
Creatinine(mg/dl) 0.50 + 0.06 0.52 + 0.07 0.51 X 0.05 0.50 X 0.04
BUN(mg/dl) 162 £ 2.1 1651 2,0 1651 2.0 161t 18
Uric acid(mg/dl) 0.72 + 0.11 0.73 + 0.09 0.70 + 0.12 0.71+ 0.10
T-protein(g/dl) 542+ 0.43 546+ 0.42 5.40 + 0.40 548+ 0.37
Albumin(g/dl) 2.82 1 0.13 280+ 0.11 2833+ 0.11 286+ 0.14
A/G ratio 0.64 + 0.04 0.62 £ 0.03 0.63 X 0.05 0.65 X 0.06
Calcium(mg/dl) 1.6 + 1.3 1.4+ 1.2 11.8 + 1.4 1.7+ 1.6
Phosphorus(mg/dl) 9.53+ 1.12 9.50 + 1.13 9.56 + 1.14 9.63+ 111
Cholesterol(mg/dl) 60.1+ 5.8 60.6 + 5.4 63.4 + 6.9 612+ 5.7
Triglyceride(mg/dl) 93.8 1 9.1 93.31 9.1 91.2 + 8.8 90.1+ 7.9
8) FAEA
woAgelAe RE Agdne 9@ 2 BEAAR Jehion, Ad st g el
248 One-Way ANOVA (SPSS for Windows, Release 10.10, Standard Version,

Chicago, IL)E o]&3le] AAsItt. 4942 P value < 0.052 790 21A3}¢ ).
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t}. Mouse microarray 242 £3% 9d Alxd Fo7 1A 2@ nxE J3Fe 24

1) RNA preparation

7 ICR ‘j}—?—i(6—zrgﬂ 22 - 26 95 173 o3-S AR $ 200 mg/kgFo® 30¢
o FoR § 32AH, 1, Hher uipo] Addel ARES3ith. Total RNA= Trizol
(Invitrogen Life Technologies, Carlsbad, USA)= F=3}31 RNeasy columns (Qiagen,
Valencia, USA)E AFg3te] AT RNA =59 A e+ denaturing gel electrophoresis
¢} OD 260/280 ratio 18]al Agilent 2100 Bioanalyzer (Agilent Technologies, Palo Alto,
USA)E AH&3te] EAlekglar 28S/18S9] HIE©] 1.3 o]l AEE array &4 AFE-3I3d
=3

2) Labeling and purification

Total RNAT biotinylated cRNAE AAFsl7] Y3l Ambion Illumina RNA amplification
kit (Ambion, Austin, USA)& At&stel FHstal AAelth. 550 ng total RNAE= T7
oligo(dT) primerE ©]83}9] reverse-transcribed cDNAZE AJA+s}3131, Second-strand
cDNA+ in vitro®l 4| biotin-NTPZ A3} t}. FigeRe cRNA+=  ND-1000
Spectrophotometer(NanoDrop, Wilmington, USA)® #A3}%ch. 2 23 o] o] &3
microarray chip< Illumina Mouse REF-8% A& AEE& E4sle] FHAE 53 Ao
A 24,8547 (RefSeq NM), thFet M Aret £ ARE T2 £43t Ts54<
A A3 76971 (RefSeq XM)9 noncoding RNAZ} 47702 & 25,697709] reference’} Ao A
ATHIZH 54).

JBI W

=

Category Mouse WG-6 Mouse REF-8

RefSeqProbes (Build 36, Release 22

RefSeqNM 26,766 24,854
RefSeq XM 6,856 769
RefSeqNR 56 47

Supplementary Probes

RIKEN FANTOMS 5,659 0 \ . :
I g

MEEBO 2:371 0

Total 45281 25,697

18 54, B 2AFo] AFE3F [lluminarte] Mouse REF-8 microarray chipel EA].
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3) Hybridization®} data export

750 ng9] labeled cRNA samples< Z}ZF mouse-8 expression bead arrayol] 58°Col A
16-18 h&<t hybridizationg A A8t tHllumina, Inc., San Diego, USA). Microarray
signal #4241 Amersham fluorolink streptavidin-Cy3 (GE Healthcare Bio-Sciences,
Little Chalfont, UK) &2 A A]g} Arrays+ Illumina bead array Reader confocal scanner
2, datai= Illumina BeadStudio v3.1.3(Gene Expression Module v3.3.8)0.2 FA15 A4

3F31al control®] signals 7| o® ol fFE A%t & data v4E& AASIATHIHE
55).

Hybrdizaon Controls Negative Controls

Control metric Expected value
3 Hybridization Controls High > Medium > Low
: 5 Low Stringency PM > MM2
» [ Biotinand High Stringeney | High
high [rerpr— sese vl s
Low Stingency Fo— Negative Controls Low
> (Background and Noise)
o Gene Intensity (House- Higher than Background
é Keeping and All Genes) (Housekeeping > All Genes)
Labeling and Background If used, Labeling >
g i e mpm Background; Otherwise,
Biotin & High Stingency Labeling ~ Background
béotin ' high stringency

“1¥] 55. Microarray control #4418 %3} signal %41,

4) Raw data preparationd} = A&

Raw datat Illumina GenomeStudio v2009.2 (Gene Expression Module v1.5.4)2 F%
stal Aol% p-value < 0.05%0 AL=2 HAASU A|5ZHY] H]a+= FDR pvalue® =A%
fold-change, independent t-test& AF&3}t}h. Hierarchical cluster #42 FAIS S A
24 complete linkage®} Euclidean distance®& ©]&3%}. Go-ontology #41& PANTHER

(http://www.pantherdb.org/panther /ontologies.jsp)& AF&-3tGTtH1H 56).

_89_



Raw data(datal_raw; 25,697 probes) Significant probes selection

Pre-Processing :
Selection Probes

Clustering (Hierarchical Cluster)

Logarithm

Normalization Function analysis for panther DB
l GSEA analysis
Statistical Test:
indep T-test
Fold change

Data2? Liver: 10545, data2 Muscle: 10946
Data? brain : 12953 probes

l

|[Fold=2

a9 56, GAAFEY Fo] mouse? microarray data analysis flow.

5) A& G-7F2] pair-wise scatter plots
Gmsen051de Rbl, -Re, -RglS 30¥ 7t 583 mouse? 3FA (S, 7k HZEZ)Oo ZHEH
=73t total RNAE ©]83}4 microarray w415 2A8A . 2} ginsenoside o Al 572
pair—wise scatter plots®#4S AAlgt A3 25 e wHEA =4 YEsoe™, group 7HY
FAMI = ERTH(IE 57).

B 12 18

8 1216

§ 1216

61216

B 1216
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6) A ud L2
(1) dedrtzd &
=]

ared Q1 4kel A

of w2 =4% up, down 3R] WA

o 2
gle QlAAbEUel  ofE|FE-S A9 HEW, protopanaxadiol saponin®l
v

ginsenoside-Rb1& TFAAAA . A, T34 AAA, ABHdE=d Ev53, &
g HE ANSZ], A w2 2" A3 F3, AUl WA, A8 B A, e
B3, A3 =2 a%5o] 4eix] 9l Protopanaxatriol saponin®l ginsenoside-Re: 3%
=, e AR A, AAAME B, AR A8Y F31, kst S8 50], -Rgle 5
ANAERAGE 719 2 &7)s FA, YAE BE AFAAESFA 23, FAEYE AEYA
A Ao dA, WV, SR, dARSHAA, B so] HraToE AH5H
L ATh

T3 wpg-2o] -Rbl, -Re, -Rgl< ZH7} 200 mg/kg &0 = 3091 =
HzAor ol faxe WAZRAYe 2AG An kAo g e
-RglFolatol A 517709 FAATd o] down¥ = ZAIE HATHTH b
= -Re FATdA uwdH FAART 25702 28] AE down ¥ SAA7 woth ™
58-B). Ginsenoside-Rb1& Z3=A17oA] = AAIeY -Rgle ZFZAAETRAEL 7)o o
571527, HWAZE BE 5 HJxAd gAY aFSol AgHy YuE, B Ao
mocroarray A7l A= AAARE] HEEGo] Y Ao A -Ret IR hhzrel
ulake] 26} o4 upE FAA7F -Rbl, ~Rgl Folitel mlate] @Al HAHAKLH 58-C).

r 4
£
r

OIO [
=
r
Ho
BN
2
=
T > 8

=
=7 A)Liver
= |
=
—
| F
&
B o
E =7
“ E—1
s
s
o S e e
2 -
B) Muscle
3 4
£
4
s o |
= 33
-3
Pl 25 21
1% " 1% 20
= 4 16 15
13
=
=
— e =
C)Brain
8 -
=
RE c a1
% 2 74
=
8%
p— 42
=~
19 7 19 1
= e 17 - &
S = -
— [
RB1 vs COMN RE ws COMN RG ws CON RB1 vs RE RB1vs RG RE vs RG

S9 58 WAAEY Folo @ =AM fA4 BAZ=A Red, up;

Green, down regulation.
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83 FAAEES VFo 2 AFS4 +F M (hierarchical clustering analysis)S A Ak
A3y 59), 7+FEZF A ginsenoside-Rgle WZ73 -Rbl, -Rex#]+o+= 28 down
regulation® FHAATES ZEIUPS WEs] 1T & JATHIE 18-A). 2 H=E
Z o] = ginsenoside-Rb1l, —Re, —Rgl oA tZ+Ht} W33 up regulationo] Tz
Ao, 53] -ReelA 91709 upd F+AA7 #EE 7HF Hokt

olor Ke [ olor Color Ke i
ﬁ A) Liver i B) Muscle . C) Brain

191 401 40 ’:l_‘
Row Z.Score ’t|—‘ Row Z:Score RowZScore

{
ft

o+
<

L

Rt Rl Com Re Com Rgl Re  RM

I3 59. Microarray ¥4f35 S4x T A 54 (hierarchical clustering

analysis)

(3) TdAE T Fofol ok AW {FHAEE 24
Mo 2 RE #Ed DUAIETS wh9-2o] 3093 T F olE AFARE [
=]

[llumina Mouse REF-8(25,69771¢] reference) chipe A}-&3t4]

ol A Aol thxatel nlaste] T o] 2ul(fold change 2.0>)0]73%1 Akt
stef 7le R BRSUTHEE 11,

%A Muscle contractionS B E3F 297] 3% 0 2 biological processol] webA i3}
Ay 72 2AEE JA4% ddxtolE YEtSl=T, (FERA A 1,263 = 7HE e 7 A
2kl vk zto] & LFEFRITE. o] F ol A Protein metabolism and modificationo] 194702 7}
A @orom™  Nucleoside, nucleotide and nucleic acid metabolism 59 16271, signal
transduction®] 1337l, Immunity and defense®l| 997) —1¥]i Lipid, fatty acid and steroid
metabolismol] 887 TZro] HQIt} <+&FZ M= F 16270 5 Transport &0 2471,
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transduction®] 217] So] AMHAJ 1, HEAJAqHE Z= 2157 =

. 22 Biological Processol| W& 4% 243 &

o,

Nucleoside,

nucleotide and nucleic acid metabolism &&oA 347l, Signal transductionol] 247§ 3=

w3k Viral protien 352 H] &3] 287]= Molecular function®] watA] 735 THEE
12). 7rzA o= 844719 FAA7F BEFE AL ©]%F Nucleic acid bindingell 15471% 7}%
TE2A A= 1057071 7% Q3L o] Transfer/carrier protein©] 167), 32| o

A+ 143702 ©]% Nucleic acid bindingol 3170% 7}

Biological Process

Total probes no.

Liver Muscle Brain

Muscle contraction 3 4 9
Non-vertebrate process 3 0 1
Miscellaneous 4 2 2

Blood circulation and gas exchange 5 4 3
Coenzyme and prosthetic group metabolism 5 4 0
Sulfur metabolism 5 0 1
Phosphate metabolism 6 0 0
Homeostasis 7 2 1

Neuronal activities 9 4 11

Protein targeting and localization 12 0 6
Sensory perception 13 5 5

Amino acid metabolism 14 3 1

Cell adhesion 15 3 1

Oncogenesis 18 1 3

Cell proliferation and differentiation 24 1 5
Apoptosis 30 4 3

Electron transport 32 2 0

Cell structure and motility 37 8 10

Other metabolism 37 2 5
Carbohydrate metabolism 39 7 2
Intracellular protein traffic 54 6 10

Cell cycle 57 5 7

Developmental processes 72 10 21
Transport 76 24 13

Lipid, fatty acid and steroid metabolism 88 12 7
Immunity and defense 99 9 9

Signal transduction 133 21 24
Nucleoside, nucleotide and nucleic acid metabolism 162 10 34
Protein metabolism and modification 194 9 21
Sum 1,253 162 215

Fold change +2.0 ©]%<l %=},
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npg-2o] kA 2 ooy x] Al B FRbe] S (gene expression profiling)S AL
2 e el 1A= A4k TdAL

12 ¥4 < ginsenoside-Rb1¥} -Re, RglS 30¥7F 200
mg/kgFol3t & microarray 48 AAEIA Ty 28y 3] ginsenosideE Fo]dF Aol A
A BRAL, A Ao Asists #Ed-S FIAE A4 AL FoA] FESE Al A

9 ojsh PR FoIF YSH Aol WA 5 v,

3% AEUY array A AFlAE A2 Ay dHEE FRE Ay ofA 7] dEEA] gal

2 <7 mitochondria®] proton carrier
Q1 uncoupling protein 2(UCP2)-Fx e} QAAoA RS do7]l= FaAA
prostaglandin E2(PGE2):= 3719 ginsenoside Fo]wtoll A= o] x| ¢kgkt}, 18} &
SZA = HFYPAH dEAB 2219 thermogenin(uncoupling protein 1, or UCP1)+r
AAZE 170 o] HA oL, e38e] taare] Hlete] ddALEd A2 37 (Rbl, -1.82; Re,
-2.96; Rgl, -2.05)°A4 E5F Tdde] AAE= A3E Bdn. 5 F74 s S5k
THAQ Aol =EHoloF & Ao R AR HH.
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12. 244 Molecular Function®] W& §#x} &

A

Molecular Function

Total probes no.

Liver Muscle Brain
Viral protein 1 0 1
Cell junction protein 2 0 1
Ion channel 2 2 5
Lyase 6 1 3
Extracellular matrix 3 3 3
Isomerase 3 1 1
Cell adhesion molecule 9 1 0
Select calcium binding protein 9 3 4
Synthase and synthetase 13 2 0
Membrane traffic protein 15 1 2
Phosphatase 15 3 1
Cytoskeletal protein 17 5 11
Chaperone 20 1 1
Ligase 21 2 1
Signaling molecule 25 7 3
Transfer/carrier protein 26 16 6
Kinase 31 3 9
Defense/immunity protein 33 2 1
Miscellaneous function 35 5 2
Protease 36 3 4
Hydrolase 39 3 3
Transporter 39 7 2
Receptor 47 3 7
Select regulatory molecule 50 5 11
Transferase 50 6 4
Oxidoreductase 66 7 4
Transcription factor 67 6 17
Nucleic acid binding 154 7 31
Sum 844 105 143
* Fold change £2.0 o]l fx}
RRLC % LC/MSE €83 A4 Atxd &4 =3 &4

Adutx o g o]y = AW BAHL ginsenoside Rbl % Rgle] AFEW FAlo
[e)

CHE =9A T X

& %)

minor AFEY S| 713y

B dEl= ol 2
ofxl ARE kel thgh

=
nol A9 AZs H1 QAW minor AEUG 3 G B L Ae] o] Fo)xA)

A7t 78 ol
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o tEo] AME T FAAZEe] w9 do] vla&Aolrt, weba] & AFd A= vl
AlZbell TpeFst ALE WS BA T ¢ e 7P ARe Alxd RARS gy stk
FAZA

- 717] : Agilent Infinity 1260

- Column : Poroshell 120 Eclipse plus C18 (3.0 x 50mm, 2.7um)

Column oven temp

Injection volume :

Flow rate : 0.8 ml

40C
bul

/mini

Gradient method: A(Water), B(ACN)

A (Water) B (ACN)

0.0 83 17

6.0 83 17

9.0 71 29

14.0 60 40

17.0 30 70

185 10 90

22.0 10 90

22.5 83 17

26.0 83 17
J OO Vil A Wslengved0d nm (HIRGENDSIDE 304 1-1415 IHE00003 100100 {:K
i rf B2
0 Rg? Rgd
m Rb1 _
w0 Rg‘I ‘ w R
0 | .R{ ﬂ '
“ vl L
(1] l |

A Jl ) l'i_.-‘-_.||«.._-.|‘n.J-.--..rL_ l_...nuJ‘_.Jle—H —

2 H H : 3 0 1 "
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LC/MSEX o= WatersAte] LC Mass ZQ7F olg€¥Aqem AL Hallo C18(2.1 x
110mm, 2.7um)E AF&3F313 A(Acetonitrile + 0.1% Formic acid)®} B(Water + 0.1
Formic acid) &&= flow 0.3ml/min gradienttH& AF&3e] EAS o UVs
203nmell A St 1 o] 237 O 2 Electrospray ionization(ESI) negative modeE ©]

otk Azhe] AR ®F35 plasmacl spikingshel LOD9F LOQE #H2 45kl o
1 A= obef o

#13. 4 Wl spike 9] AAHESIA R AAGLIA ] 574

Compound n R? {n;?nﬁ_l} (n;?rﬁ_l} a;':frg::t'rﬁzlss MS(m/z)(ESL-)
Rb1 5 09998 1 2 11096 11086
Rb2 5 09997 2 5 10796 10785

Re 5 0.9997 3 4 10796 1078.5
Rd 5 0.9999 4 6 9475 946.6
Re 5 0.9995 3 6 9475 946.5
Rgl 5 0.9998 4 5 8015 800.5
R 5 09998 8 10 8015 800.4
Rg2 5 0.9997 2 4 7855 785.5
F2 5 0.9999 8 13 7855 784.4
Rg3 5 0.9995 6 10 7855 7845
Rh1 5 0.9999 8 10 6394 6384
F1 5 0.9996 11 18 6394 6384
c-K 5 0.9998 12 17 6234 622.5
Rh2 5 0.9997 13 18 6234 6224
PPT 5 0.9999 16 20 460.7 4596
PPD 5 0.9998 15 21 4767 4757
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ginsenoside  Consentration(mg/qg)

COM Tdays
Rbi 641 236
- Rb2 401 151
Rc 497 166
Rd 232 3.03

CK —
Rh2 - Rf 041 0.5

-
F2 - Rgl 0.65 0.23
Ro3d Re 254 0.92
Rd Rg2 031 0.88
Rg3 0.84 0.92

Rb1 !

Rh2 0.31 0.34
: ; C-K 1] 3.24

Syl g
Major 2131 1021
Minor 146 5.38
Total 2277 15.59

Major is sum of Rb1, Rb2, Rc, Rd, Rf, Rgl, Re
Minor is sum of Rg2, Rg3, Rh2, C-K

196l R e Ty At A w5 AREd FEF AL

14, Adol o]88 dvkFAHRG) R TEFAHERG) AEe HE(%)

Components RG FRG Placebo
Rgl 2.85 1.48 0
Re 11.16 5.90 0
Rb1 28.15 15.14 0
Re 21.83 10.65 0
Rb2 17.61 9.69 0
Rd 10.19 19.44 0
Rg?2 1.36 5.64 0
Rg3 3.69 5.90 0
Rf 1.80 3.20 0
Rh2 1.36 2.18 0
C-K 0.00 20.78 0
Corn starch 0.00 0.00 100
Total 100.00 100.00 100
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1) LC/MSE &3 Ab A

zkzhe] 44 MES LC/MS9 #45 #18l dA-gE 219 sl Plasma+© 718
mf HAHE E&ste] @iAS AAstL AEdS et FAAERE o] &kttt Aol
T LC/MS(Waters)e] o] &% lon A7 Hallo C18(2.1 x 110mm, 2.7um)E AH&3}3laL
A(Acetonitrile + 0.1% Formic acid)®} B(Water + 0.1% Formic acid) <%&-&wE flow
0.3ml/min gradient®& AF&3te] EA18t9 0 UVE 203nmollA] =43P o] &317]H o
2 Electrospray ionization(ESD) negative modeZE ©]-&3}tt. MSEAS =7] A4F A &
Z A= 9 ginsenoside standard, internal standard®¢] digoxine #H7}3F M=S &85}
o] 12k4 o g WA 218 3otk Negative B= 3ollA] Compound Ko} IS 37}t
digoxin®| #AFzFo] &Rl HEo] onjdde= AH d I3y dvr T4 32 2as
sto] Zhzhe] AlEe] #AS W9 sidlem o Ay A A AEe Av

oA HE WA Fokor dnkFatdt wagaks AFA R Blust

N= HaFAs AFHSNE W =2 C-Kol tigh intensityE 7= & i
th ol AE Wl duiHor C-Ko| ¢fo] Zadatd o Bue AE ov] o= Ao=
AA dgFate]l AWl F57F O & H7] wjoldt ddHn 2 A
Major compound®] o o] &4 ofH-9} Rg3, F2, Rh2. C-K9 &4E 3o}ste] 24
W a-gako]l dRkEAtel Hlste] Fael Hold a7} = Fge] dolr izt skt

B

sl

A

1
|

el pES @
1

Internal Standard &7}
: digoxin(100ug/ml), 30ul

UNE S e TYEE =) CHHTET mm) CHUTH A

|= =25 5x volume Centrifuge, 13000rpm

LC/MS M  4mm HPLC MeOHZ 83 & ZEj2 4mm dE 35
ESI-, : 1

Scan &
SIM mode A4

162 MSEAE e deldEe] A

>
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Aol Ad 54 ARE ol&e Ald M S4L <GE 1559 gk F a5 el aF
bR A (P eAgS BAA SR oAl ehokal, T UlelA 54 Al g st
A 7 i B SAMOR foek Wahh AT (p<.05)

F15. A9 Ald 54 Al E o83 Ad W3 (T)
Variable Group 0 30 60 120 Sig.
FRG 31.9£0.11"°  32.840.12°  32.8+0.15°  32.7+0.15° 1.0 goo™
Temp. TX@G:0.681

Placebo 31.9+0.10®  32.7+0.13*  32.8+0.13®°  32.6+0.14° G0.628

Mean=£SE, #p<.05, #*p<.01, #+*p<.001 level.
Same alphabet indicate significant difference by LSD.

T:time; G:group; TXG:interaction. FRG: fermented red ginseng.

33.2

33
328
326
324

322 ——FRG

Temp.('C)

3z ~—f—Flacebo
318

316
31.4

31.2

1K} 2%} ax} axt
O¥ 76 AH $ 2 W)

Mean+SD, p<.05 level. *: significantly different from placebo group.
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3 87/ £
At it S tidoe=m g Had4 AF wE A g A F gz dF SE9
W3l A7 <E 16> 2ok Ba 3 A 1837 placebo 1ET AAF Al A tiEk A5 RS
I 55 3 Abe], 5 AlEE Aol RFolA BAIFOR fos Aot yERER] kgt
(p<.05).
# 16. 85 %% (Unit)
Variable Group 0 30 60 120 Sig.
FRG 29.4+£3.49 24.4£2.58 19.8+£2.32 24.1£3.70 T:0.153
Blood flow
; TXG:0.383
rate
Placebo 32.8£3.49 22.27%£2.58 21.65+2.32  31.32+3.70 G:0.421
Mean=£SE, #p<.05, #*p<.01, #+*p<.001 level.
Same alphabet indicate significant difference by LSD.
T:time; G:group; TXG:interaction. FRG: fermented red ginseng.
4) Qg Al Aukg
Ak gy S ez 3 duksat AFd mE AA vk AE T A Al Aldbre
Wl Ay <F 17> Zoh dekgal A3 253 AR AR AdeAE a9 gl
A A AR OR FostA % BT A tHp<.05)
#17. &4 Al Ak A sk (bpm)
Variable Group 0 30 60 120 Sig.
72.3£1.73  70.1+1.63° e e
FRG . . 67.5+1.39"° 66.1+1.29 T:0.000™
HR TXG:0.164
75.5+£1.75 71.4£1.65% .
Placebo X , 69.5+1.40®  66.8+1.30 G0.378
Mean=£SE, #p<.05, #*p<.01, #+*p<.001 level.
Same alphabet indicate significant difference by LSD.
T:time; G:group; TXG:interaction. FRG: fermented red ginseng.
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78
L=
74
T2
FO
&8
(=1
a4
62
a0
58

—r—FRG
w=iili=Placebo

Heart Rate(binp )

1%} 2Rf 3Ef axt

Al SdAs 2298 e R ¢ 55 SH AFNA AFAEY] A A A

ghe] WishE <R 18>, <ad 78> Pk daEAhs AFHT 1F3 placebo 1HTHY

FEAEe QASaL, 2E3ke] Aol QA UEbSAIRE, ARl 1akst 22k 57 Atelel] &
% 3

a7k YERSTH(p<.05).

Variable Group pre mid post Sig.
FRG 63.2+2.55 66.0+£2.58* 59.2+2.30° T:0.006™
HR TXG:0.660
Placebo 65.2£2.55 66.8+2.58 62.8+2.30 G:0.513

Mean=£SE, #p<.05, #*p<.01, #+*p<.001 level.
Same alphabet indicate significant difference by LSD.

T:time; G:group; TXG:interaction. FRG: fermented red ginseng.
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80

7o
a0 ! q
50

40 R
30 w=fii=Place bo

Heart Rate{bmp)

20

10

1K} N AL

19 78, Aubes st

Mean+SD, p<.05 level. *: significantly different from placebo group.

g 54 Aol ddA=e A A A
gt 71537 placebo 1EIFY] AT AE
T ZF B A A bl A 2R A FoAE e @ kth(p<.05).

Variable Group pre mid post Sig.
FRG 0.53%+0.11 0.50+0.13 0.51%+0.31
T:0.380
Lactate TXG:0.728
G:0.876
Placebo 0.52%0.15 0.49+0.17 0.53%0.09

MeanxSE, *p<.05, #xp<.01, #**p<.001 level.
Same alphabet indicate significant difference by LSD.

T:time; G:group; TXG:interaction. FRG: fermented red ginseng.
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gy B 30m dash®t 60m dash Ayl A&
FoaA JEF(p<.05), E F
e SAZY] Fogh Abolnt e

HAEEZ 93 =4 Wl leg pressé lat pull down HAEE =34
sit—up H X

LFERSEAIRE,

LS THp<L.05).
UEIYR] gkoror, A ko] zpolvt

Holel sargent jump AIE

5
-0
rlj

o3
fols
_Qi
—~ 0110
1:0{,
:Jd
rir

Variables Group pre mid post Sig.
Reaction  pRrg 211.4+14.80°  183.0£10.40®  163.3+10.75®  T:0.000™
time TXG:0.257
(sec)  Placebo  189.4+14.80° 170.9£10.40  157.6£10.75°  (:0.399
20m dash  FRG 4.58+0.07° 4.610.06" 4.400.07%  T:0.000™
TXG:0.754
(sec)  placebo 4.6120.07 4.61%0.06° 4.48£0.06°  (3:0.605
60m dash  FRG 8.090.14° 8.200.14° 8.04+0.13  T:0.042°
TXG:0.479
(sec)  placebo 8.06=0.12 8.17+0.12 8.11£0.12  (:0.979
Sargent FRG 58.6+3.10° 61.56+2.91° 62.31+£3.12  1:0.0207
jump TXG:0.248
(cm)  Placebo 56.9+3.10 57.87+2.90 58.252.12  (3:0.463
Leg FRG 207.3+63.64 non 952.0£73.13  1:0.000™
press TX@G:0.457
(kg) Placebo 190.3+45.11° non 252.00£45.41°  :0.721
Lat pull FRG 184.5+35.15 non 19174315  T:0.005"
down TXG:0.072
(kg) Placebo 171.74£33.23° non 200.5£52.7"  :0.905
Siteup  FRG 33.8+0.98" 35.140.92" 37.4£0.90%  T:0.000™
X (5:
(count)  pacep 31.0+0.98% 32.4+0.92% 34.7+0.90™ e 0.9*92
acebo LUTU. AU, U (G:0.033

Mean=£SE, #p<.05, #*p<.01, #+*p<.001 level.

Same alphabet indicate significant difference by LSD.

T:time; G:group; TXG:interaction. FRG: fermented red ginseng.
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Variable Group pre mid post Sig.
20m FRG 109.344.76™ 117.845.23%* 126.4+5.68™  T:0.000™
shuttle TxG:0.033"

run Placebo 109.7£4.76 114.1+5.23° 116.8+5.68° G:0.514

Mean=£SE, #p<.05, #*p<.01, #+*p<.001 level.
Same alphabet indicate significant difference by LSD.

T:time; G:group; TXG:interaction. FRG: fermented red ginseng.
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Mean+SD, p<.05 level. *: significantly different from placebo group.
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A5 S5 2218 giaoer 3 e =4 AFA] I A5 it B
9S UehflE A®ESl MDA, SOD, 7+ 7% AAEA 7+ &44%EE2 Heh)E SGOT,
SGPTe ZA7e <E 16> AAHE vlel 2t MDA: %= 12 7lo] EAAom 9ol
Z}o] 7k g1 aL(p<.05), SOD Al 7 1 7o frolsk Apol7t gl o= e
HTHp<.05). SGOT #< 2% 3t T 24 710] EAAom Sola ztolrt 9ol
(p<.05), SGPT g2 574 3t SAH o= 2 BATH(p<.05). Tx ¥ 2 Welo
A9 CKeExw 1§ 2 AL 7F a8 A5ag @y glo] BAHeR {98 o)zt
UERA] ek gkan(p<.05), A AthAbe} ## = 7
ot AbolE BARKPL.05), TGE F et Foxs &
g Aol g HolA FYTHp<.05).

1
1

L

Variables Group pre mid post Sig.
MDA FRG 1.45£0.26 1.18+0.08 1.18+0.10 T:0.380
( L) TXG:0.728
m
nmo Placebo 1.23£0.26 1.11+0.08 1.23£0.10 G:0.876
SOD FRG 2.89+0.57 2.51+0.48 2.87£0.46 T:0.380
(U/mL) TXG:0.728
m
+ a + 2 + T:0.020
SGOT FRG 29.1+£1.94 25.2+1.75 28.1+£1.88
TXG:0.814
(UL Placebo  22.5+1.94 20.0+1.75 22.7+1.88 G:0.020°
+ a + b + ab T: ) LT
SGPT FRG 13.6£1.50 14.5£1.10 18.7£1.48 0.000
TXG:0.184
(UL) Placebo  14.1£1.50 13.2£1.10° 16.241.48° G:0.527
CK FRG 429.9£79.52 318.5£73.12 367.3£83.52 T:0.135
(U/L) TXG:0.827
Placebo 349.6£79.52 218.8£73.12 339.6%£83.52 G:0.437
TC FRG 181.4+6.63° 180.0£7.30° 164.0+7.96% T:0.001*
(me/dL) TXG:0.331
m .

g Placebo 159.6%£6.63 152.8+7.30 148.1+7.96 G:0.034"
TG FRG 62.0x4.11 94.1+£14.82 78.7x£7.15 T:0.06
(me/dL) TXG:0.751

m

Mean=£SE, #p<.05, #*p<.01, #+*p<.001 level.
Same alphabet indicate significant difference by LSD.
T:time; G:group; TXG:interaction. FRG: fermented red ginseng.
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go] : R 2 (Ginseng, Roots of old and friendly herb medicine)
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24

A AT F74be] AEutgel digk WESQ], T, divkel A4
A L (Clinical Trials on the Body Temperature Responses of Vietnamese,

Chinese, and Taiwanese Administered Korean Ginseng and American

Ginseng)

THAAS7IA - Aot AEuZ ATAG FEA0A 449&
A7AJA - Adstu A AFAYG A7AQA HFH
Hsar714% -

1) Wjled

National Hospital of Traditional Medicine,
Hanoi, Vietnam
Dr. Tran Quoc Binh

2) T
School of Pharmacy, Shenyang
Pharmaceutical University, Shenyang, China

Prof. Changshan Sun

3) diwt
College of Chinese Medicine, China Medical University,
Taichung, Taiwan
Prof. Shung—-Te Kao
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Tran Quoc Binh, Ph.D

Director,

National Hospital of Traditional Medicine

29 Nguyen Binh Khiem Street, Ha Noi, Vietnam

Research Fund : Total US$ 52,000

2-2. China

Prof. Changshan Sun
School of Pharmacy, Shenyang Pharmaceutical University
Wenhua Road 103#, Shenyang,110016 China
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ABSTRACT

Based on the theory of Ying—Yang, Korean ginseng has warm properies and
induces heat, whereas American ginseng has cool properties and reduces heat.
Therefore, American ginseng is prefered for people who live in warm climates
like South—Eastern Asia. However, there has been no reliable evidence—based
clinical research on the thermal effects of these two different types of ginseng.
The aim of this study was to compare the thermal responses to intake of Korean
ginseng and American ginseng in Vietnamese by monitoring vital signs (body
temperature, blood pressure, pulse rate) and body heat. Results showed that
administration of either type of ginseng did not produce any significant
difference in body temperature responses in Vietnamese. In terms of blood
pressure, Korean red ginseng lowered systolic blood pressure after two weeks,
while American ginseng increased systolic blood pressure abruptly 1 hour after
ingestion, and again 2 hours before the next schedule dose. American and
Korean white ginseng caused increases in diastolic blood pressure after 1 hour
and four weeks, respectively. There was no change in diastolic blood pressure
between subjects taking Korean red ginseng and placebo. Overall, adverse
effects such as headache, epigastric discomfort, chest fullness, insomnia, dry
lips and mouth, feeling of obstruction in the chest, and nasal bleeding were not
found in most of the subjects after taking ginseng capsules. Several subjects
experienced mild palpitation, heat sensation, constipation, and sores on the
tongue. Taken together, there was no significant difference in body temperature
in Vietnamese subjects after administration of either Korean ginseng or American
ginseng.

Keywords: Korean ginseng, American ginseng, body temperature responses, heart
rate variability (HRV), vital signs.

INTRODUCTION

Ginseng has a long history of medicinal use [1-4]. Today, ginseng preparations
are amongst the most popular and best-selling herbal medicines worldwide [5].
They are employed for a broad range of conditions, sometimes without sufficient
proof of their efficacy [6]. There is a clear distinction between Siberian
(sometimes also called Russian) ginseng, Eleutherococcus senticosus, and Asian
ginseng, Panax ginsengl7]. The genus Panax includes various species such as
Panax quinquefolius(American ginseng) and Panaxjaponicus(Japaneseginseng)[5].
The range of ginsenosides contained in Korean Panax ginseng has been
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reported to be larger than that in other species[2]. Ginseng is composed of
60% to 70% carbohydrates (including starch) and contains unigue components
such as ginseng saponin (ginsenoside), polyacetylene, aromatic compounds,
acidic peptide, etc. [1].

Natural—-dried ginseng is known as white ginseng, and red ginseng is made by
steaming unpeeled, fresh ginseng. As it is processed into red ginseng, white
ginseng will lose malonyl groups (malonyl-Rb1, malonyl-Rb2, malonyl-Rc, and
malonyl-Rd) and glycosyl groups at the C-20 position. In addition, the hydroxyl
group at the C-20 position can undergo isomerization into 20(S)—ginsenoside
Rg3, 20(R)-ginsenoside Rh2, and 20(R)-ginsenoside Rh1, which are
characteristic components of red ginseng [8]. When ginseng is taken, its
protopanaxadiol ginsenosides will be converted into
20— 0O-D-glucopyranosyl-20(S)-protopanaxadiol (compound K) in the intestine by
human intestinal bacteria[9, 10]. Various physiological and pharmacological
effects of ginseng have been reported: general ‘tonic’, anti—fatigue, anti-stress,
immune—modulator [11-13], antioxidant, recovery from inflammatory diseases,
anti-aging, activation of brain function [14-16], improvement of mental
performance [17,18], anti-cancer [19-21] and anti-metastatic effects [22],
tumor-suppressing activity [23], anti-carcinogenic effects [24], antidiabetic
activity [25-28], and reduction of hypertension [29, 30].

Traditional Chinese medicine (TCM) states that American ginseng can be
effectively taken cold and, therefore, can function as an substitute for someone
who cannot take a hot tonic of Korean ginseng. Most people do not agree with
this statement [31]. The assumption that Korean ginseng has warm properies
and thus induces heat compared to American ginseng, which has a cool
properies and reduces heat, is based solely on empirical evidence. There has
been no reliable evidence—based clinical research on the thermal effects of these
two ginseng types. Although there has been some research by The Korean
Society of Ginseng and The Korea Association of Herbology, more advanced and
extensive evidence—based research is required to test these assumptions
regarding Korean ginseng and American ginseng.

MATERIALS AND METHODS

After receiving approval from the Ethical Committee of the National Hospital of
Traditional Medicine, 128 healthy Viatnamese subjects of either gender between
the ages of 20 and 50 were recruited. They provided written informed consent
to the National Hospital of Traditional Medicine, Hanoi, Vietnam. The study was
conducted from May until September 2011.
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The clinicopathological tests were carried out at the Department of Laboratory
Diagnosis, National Hospital of Traditional Medicine, Viethnam prior to intake and
12 weeks post intake. The following liver function tests were included: aspartate
transaminase (AST), alanine transaminase (ALT), glucose (mmol/L). Urea
(mmol/L) and creatinin (umol/L) test for kidney function were also done.
Hematological tests for RBC (T/I); WBC (G/I); PLT (G/I) and content of HGB
(g/dL) HCT (%) were also coducted.

The 145 subjects were divided randomly into four different groups: group 101
(37 subjects) received Korean red ginseng, group 201 (38 subjects) received
American ginseng, group 301 (34 subjects) was the placebo group and received
corn starch, and group 401 (36 subjects) received white ginseng. Powder—based
ginseng capsules (400mg) were distributed to each of the subjects in the
experiment groups in a double—blind fashion. Each subject took 2,000 mg (5
capsules) b.i.d. for 12 weeks. All subjects continued the study for 12 weeks.
During this period, all data was collected at before intake, 30, 60, and 120
minutes after the first dose, and biweekly (2",4"6".8" 10" 12"week). To
measure body heat response, the temperatures of 11 acupuncture points
[Indang, Sugu (GV-26), Juning (CV17), Jungwa (CV12), Gwanwon(CV4), left and
right of Gyeonryo (SI-1), left and right of Inyeong (S-9), and left and right of
Wunmun (L-2)] were checked by means of DITI (Digital Infrared Thermal
Imaging). Environmental factors like external temperature, which can influence the
measurement of body heat, were controlled for. Vital signs (body temperature,
blood pressure, and pulse rate) were examined at every visit. All subjects
received questionnaires, including scaling charts for general physical conditions
such as headache, dizziness, sensation of an increase in heat, epigastric
discomfort, skin rash, loss of appetite, indigestion, diarrhea, constipation,
insomnia, dry lips and mouth, an obstructive feeling in the chest, sores on the
tongue, and nasal bleeding. Utilizing scaling charts allows self-reported
symptoms to be measured and analyed.

The compiled data was analyzed using SPSS ver. 16.0. ANOVA and t-tests were
used to analyze the distribution patterns of variables. Multiple correlation coeffi
cients {r} were used to determine the correlations between the studied
parameters. A p-value of less than 0.05 and 0.01 was considered statistically
significant. All data are presented as means = SD.

RESULTS

Change of acupuncture point temperature at each time point
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The temperatures of eleven acupuncture points [Indang, Sugu (GV-26), Juning
(CV17), Jungwa (CV12), Gwanwon(CV4), left and right Gyeonryo (SI-1), left and
right Inyoung (S-9), and left and right Wunmun (L-2)] were checked to measure
the body heat response of study participants who took Korean red ginseng,
Korean white ginseng, and American ginseng. The results are shown in Tables
1-11.

Patients in the placebo group had a temperature increase at the Indang
acupuncture point after 30, 60 and 120 minutes. This was also true of all other
groups after 8, 10 and 12 weeks. The difference is statistically significant (p <
0.01 (Table 1)). There were differences in the temperature at the Indang
acupuncturepoint between the American ginseng group and the Korean white
ginseng group 30 minutes after the initial dose and 10-weeks after the initial
dose. The temperature increase of the Korean white ginseng group was greater
than that of the American ginseng group, however, the differences were not
statistically significant.

The Korean red ginseng group, American ginseng group and Korean white
ginseng group all exhibited temperature drops at the Sugu acupuncture point
(GV-26) after 2 and 4 weeks. All four groups experienced an increase in
temperature after 8, 10, and 12 weeks (Table 2). The difference is statistically
significant (p < 0.01). In terms of temperature at the Sugu acupuncture point,
there were no notable differences before and after administration of the ginseng.
All four groups exhibited a temperature drop at the Juning acupuncture point
(CV-17) after 2 and 4 weeks (Table 3). They also experienced an increase in
temperature after 10 and 12 weeks. The difference is statistically significant with
a p value of < 0.01.

There was an increase in temperature at the Jungwa acupuncture point (CV-12)
in the Korean red ginseng group after 30 and 60 minutes. This increase was
also seen in the placebo group after 2 and 4 weeks (Table 4). The American
ginseng group experienced a drop in temperature after 60 and 120 minutes. All
four groups experienced an increase in temperature after 8, 10 and 12 weeks.
The difference is statistically significant (p < 0.01). However, the differences
between the Korean red ginseng group, white ginseng group, and American
ginseng group were not statistically significant.

The Korean red ginseng group experienced a rise in temperature at the
Gwanwon acupuncture point (CV-4) after 30 and 60 minutes. Groups 2, 3 and 4
saw a temperature drop after 2 and 4 weeks. All four groups experienced an
increase in temperature after weeks 10 and 12 (Table 5). The difference is
statistically significant, with a p value of < 0.01. There were no significant
differences between the three types of ginseng.
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The Korean red ginseng group, American ginseng group and Korean white
ginseng group all exhibited temperature drops at the left and right of Gyeonryo
(SI-1), the left and right of Inyeong (S-9), and the left and right of Wunmun
(L-2) acupuncture points after 2 and 4 weeks. All four groups experienced an
increase in temperature after 8, 10, and 12 weeks (Tables 6~11). And the
differences between the Korean red ginseng group, white ginseng group, and
American ginseng group were not statistically significant.

Effect of Korean red ginseng, Korean white ginseng and American ginseng on
systolic and diastolic blood pressure

Systolic blood pressure and diastolic blood pressure of Viethamese patients who
took Korean red ginseng, Korean white ginseng, and American ginseng were
measured and the results are shown in Figs. 1-2.

In terms of systolic pressure, there was a decline until after week 2, and then
pressure remained constant after week 4 in group 101 (Korean red ginseng). The
difference is statistically significant, with a p value of < 0.05 (Fig. 1). After 60
and 120 minutes, groups 201 (American ginseng) and 401 (Korean white
ginseng) experienced a rise in systolic blood pressure. The difference is
statistically significant, with p < 0.01 and p < 0.05. Group 301 (placebo)
experienced no change in systolic pressure before and after intake. It was found
that Korean red ginseng lowered systolic blood pressure in this clinical trial (Fig.
1).

There was a rise diastolic blood pressure in groups 201(American ginseng) and
401 (Korean white ginseng) after 60 minutes and 4 weeks, respectively (Fig. 2).
The difference is statistically significant (p < 0.01). There was no change in
diastolic blood pressure in groups 101 (Korean red ginseng) and 301 (placebo)
before and after intake. After four weeks of therapy with ginseng or placebo,
there was a difference in diastolic blood pressure between groups 101 and 401
(Korean red and white ginseng), as well as 301 and 401 (placebo and Korean
white ginseng). This is also true of group 101 and 201 (Korean red and
American ginseng), group 101 and 401 (Korean red and white ginseng) after 8
weeks.

Effect of Korean red ginseng, Korean white ginseng, and American ginseng on
pulse rate and respiration

The pulse rate and respiration of study participants who took Korean red
ginseng, Korean white ginseng and American ginseng were measured and the
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results are shown in Figures 3—-4.

After 30, 60 and 120 minutes, groups 301 (placebo) and 401 (Korean white
ginseng) experienced a decline in pulse rate (Fig. 3). The difference is
statistically significant with a p value < 0.01. There was no change in pulse rate
in the other groups. There was a difference in pulse rate between groups 201
(American ginseng) and 401 (Korean white ginseng) after 30 and 120 minutes.
The pulse rate of the American ginseng group was faster than the pulse rate of
the Korean white ginseng group, a difference which is statistically significant.
After 60 minutes, there were differences in pulse rate between the Korean red
and white ginseng groups, the American and Korean white ginseng groups, and
the placebo and Korean white ginseng groups. After 2 weeks,, there were
differences in pulse rate between the Korean red and the American ginseng
group, the American ginseng group and placebo, and the American and Korean
white ginseng groups. Among all the groups, the American ginseng group had
the fastest pulse rate, which was statistically significant. After 6 weeks, there
was a difference in pulse rate between the American ginseng group and
placebo. The pulse rate of the American ginseng group was slower than that of
the placebo group.

After 60 and 120 minutes and 2 and 4 weeks, all four groups experienced in
increase in respiration. This difference is statistically significant. There was no
change in respiration in any of the groups at the other time points (Fig. 4).

Effect of Korean white, red ginseng and American ginseng on hepatochemical
(urea, creatinine, glucose) and content of AST (SGOT), ALT (SGPT)

Hepatochemical (urea, creatinine, glucose) and AST (SGOT), ALT (SGPT) levels
of Vietnamese study participants who took Korean red ginseng, Korean white
ginseng and American ginseng were measured and the results are shown in
Table 12.

After ginseng intake, there is a decline in the urea index in the Korean red
ginseng and placebo groups. The difference is statistically significant with p <
0.01 (Table 12). The Korean red ginseng group and American ginseng group
both experienced a drop in creatinin index after intake (p < 0.05) (Table 12).
Ginseng intake does not lead to any change in glucose index. There was no
difference in glucose index in any groups before and after intake (p > 0.05).
After ginseng intake, there was a rise in AST levels in the American ginseng
group (p < 0.01), while there was a drop in ALT levels in the placebo group.
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The difference is statistically significant, with a p value of < 0.01. In terms of
the other groups, there as no change in AST and ALT levels before and after
ginseng intake.

Abnormal reactions

There were 172 subjects at the beginning of the clinical trial and 145 subjects
completed the trial. Twenty—seven subjects were excluded.

Overall, general adverse reactions such as headache, epigastric discomfort, skin
rashes, loss of appetite, indigestion, diarrhea, constipation, insomnia, dry lips
and mouth, obstructive feeling in the chest, sores on the tongue, and nasal
bleeding did not occur in most participants after taking ginseng capsules.
Several cases of constipation, palpitation, diarrhea, headache, insomnia, and
sores on the tongue did occur (Table 13).

DISCUSSION

This study demonstrates that, despite the fact that temperature changes at
different acupuncture points occur at different time points after ginseng intake,
overall, temperature has a downward trend after 30, 60 and 120 minutes, 2 and
4 weeks and an upward trend after 8 weeks. The change is still within the
normal limit of body temperature. The least change occurred in the group treated
with Korean red ginseng.

Blood pressure, pulse, and breathing rate all changed before and after ginseng
intake in all 4 groups. However, this change remains within normal limits. Overall,
there was no significant difference in the degree of change between the four
groups.

The change in acupuncture point temperature at each time point indicates that
PanaxginsengandPanaxquinquefolius show a similar tendency in body temperature
regulation. These results are in agreement with the study results of Lee [32],
Kim etal.[33], and Seo etal.[34]in terms of comparison of the effects between
Korean red ginseng and American ginseng on the indeces of haemodynamic and
body temperature However, the increase or decrease of ginseng on body
temperature is generally dose—dependent. In our research, all four groups took a
dose of 2,000 mg ginseng (5 capsules) for 12 weeks. There may have some
factors affecting the measurement results during ginseng intake; for example,
some subjects showed signs of constipation, diarrhea, or insomnia, so we
recommended a dose reduction to 8 capsules or 6 capsules per day in order to
continue participation in our study. However, the number of patients who
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reduced their dosage was low, and the frequency of side effects was rare in this
clinical trial.

According to traditional medicine theory, acupuncture points are places where
the Qi of the viscera (Zang—Fu) goes in and out of the body. These points are
used in acupuncture treatment. Depending on the location and nature of the
point, each acupuncture point will have different Qi strength and is monitored
using temperature. Our study differs from previous studies in that we assess the
change in body temperature after ginseng intake at acupuncture points for 12
weeks. This method of temperature measurement showed differences in the
change in temperature among acupuncture points after intake is different in all
four groups.

Change in vital signs (blood pressure, pulse rate, respiration) at each time point

In the Korean red ginseng group, SBP (systolic blood pressure) decreased at 6
weeks and 8 weeks after intake. In the American ginseng group, SBP increased
60 mins and 120 minutes after intake. This difference is statistically significant
with p <0.01 and p <0.05, respectively. The SBP of all 4 groups showed no
difference compared to before intake at the other time points.

The decrease in SBP of Korean red ginseng group in the first 8 weeks is in
agreement with findings by Jeon etal. [35], in which a crude saponin of Korean
red ginseng (50, 100mg/kg, iv) significantly decreased mean blood pressure
(MBP) in a dose-dependent manner in anesthetized normotensive rats and
significantly decreased MBP in conscious hypertensive and normotensive rats. It
has been suggested that the hypotensive effects of Korean red ginseng may be
due to the action of its saponin fraction.

In terms of DBP, the American ginseng group exhibited an increase in DBP 60
minutes after ginseng intake and the Korean white ginseng group experienced an
increase in DBP after 4 weeks. This difference is statistically significant with a p
value of < 0.01. There was no difference in DBP between the Korean red and
American ginseng group at any time points.

This result is quite similar to those of the study by Caron et al. [36], in which it
was found that diastolic blood pressure (DBP) was reduced from 7545 mmHg at
baseline to 70£6 mmHg at the same time point when placebo was compared to
P.ginseng. In a study by Lee [32], 9.0 g of Panax ginseng and Panax
quinquefolius showed a decrease in SBP, DBP and MBP, whereas other ginseng
conditions increased DBP and MBP. However, all Panax quinquefolius groups
tended to show abrupt increases in SBP, DBP and MBP before decreasing
quickly.
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Groups 301 (placebo) and 401 (Korean white ginseng) both displayed a
decrease in pulse rate after ginseng consumption after 30, 60, and 120 minutes.
This difference is statistically significant (p < 0.01). The remaining groups
showed no change in pulse rate at any time points compared to before intake.
This result is somewhat different from those of previous studies. Lee's study
[32] showed that Panax ginseng was more effective in maintaining homeostasis
than Panax quinquefolius in terms of blood flow and that Panax quinquefolius
groups showed sudden increases and decreases. This difference may be due to
the fact that different doses of Panax ginseng and Panax quinquefolius were
used (typical, high and very high doses) to monitor the hemodynamic indexes
[35]. In this study, we used a dose of 4g/day in all groups, and the result
showed that there was no significant change in pulse rate in the four groups.
The change before and after intake in group 301 and 401 remained within the
normal limits of pulse rate.

In our study, respiration changed at different time points, but variation in
respiration were the same in all four groups. The breathing rates of all four
groups increased at 60 minutes, 120 minutes, 2 weeks and 4 weeks after
ginseng intake and remained within normal limits. Respiration of did not differ in
any groups at the remaining time points from before intake.

Effects of Korean red, white ginseng and American ginseng on hepatochemical
(urea, creatinine, glucose) and content of AST (SGOT), ALT (SGPT)

Although the change in urea and creatinine indexes before and after intake in
groups 101, 201 and 301 was statistically significant (Table 12), we can make
no conclusions regarding the impact of Korean red, white and American ginseng
on renal function. There may be some confounding factors in the study process
such as the diet or medicines used by subjects used in this period that we did
not controlled for.

There was no difference in blood glucose levels before and after intake in any
group. There was a change in AST and ALT levels before and after intake. So,
there is still no basis to evaluate the effects of Korean red, white and American
ginseng on the levels of liver enzymes, as control group 301 also changes.
Some deviations due to equipment and chemicals might also have affected the
results of this experiment.
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Evaluation of side effects

Statistics show that 11 of the 172 subjects experienced side effects when taking
ginseng and did not continue participating in the research. The most common
side effects were constipation, palpitation, diarrhea, headache, insomnia and
sores on the tongue. These effects are similar to the results from other studies
on symptoms occurring while taking ginseng such as headaches, insomnia,
nausea and vomiting, digestion, and confusion. However, more studies are
needed on this aspect for a full systematic evaluation of the side effects of
different kinds of ginseng.

In conclusion, this study provides preliminary clinical evidence regarding the body
temperature responses of Vietnamese patients administered Korean ginseng and
American ginseng. We have shown for the first time that there are no significant
differences in thermal effect between the two different kinds of ginseng studied.
The comparative vital signs data (body temperature, pulse rate, respiration, blood
pressure) showed no remarkable difference between any of the groups, with the
exception of blood pressure. Systolic blood pressure was decreased by Korean
red ginseng, and was increased by American ginseng. Ginseng did not affect
hepatochemical makeup (urea, creatinine, glucose) or levels of AST, ALT. Overall,
Korean and American ginseng use had no effect on liver and renal function.
Several cases of palpitation, heat sensation, and constipation did occur but were
mild in severity. Further studies need to be done in order to identify the extent
of Korean ginseng and American ginseng effects and optimal dose.
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Table 1. Temperature of the Indang acupuncture point at each timepoint

K
Ginseng Korean red American or(?an
) ) ) . Placebo white
Time point ginseng ginseng .
ginseng
31.4 + 30.8 + 32.0 +
B i =
efore intake (5 31.1 1.7 5 1 i 8
+ + +
30 min. after intake 31.6 + 31.3 £ 1.5 31.5 % 32.0 £
1.2 1.4 * 1.5
+ + +
60 min. after intake 31.5 % 315 +£ 1.3 31.6 + 31.9 4
1.3 1.3 * 1.5
120 min. after 31.4 + 31.6 + 1.1 31.6 + 32.0 +
intake 1.2 * 1.4 * 1.1
2— weeks after 30.5+1.8 30.3 + 1.9 30.3 + 30.4 +
intake *k * 1.8 1.9 *x
30.6 + 30.7 = 30.4 +
- i 6 + 2.
4-weeks after intake 5 1 30.6 0 55 50 *x
31.8 + 31.7 = 31.8 +
- i 6 £ 22
6—-weeks after intake 55 31.6 59 53
) 32.6+ 2.2 328 £ 2.2 32.6 + 32.7 +
8—-weeks after intake
** * % 2.1 * % 2.3
10—-weeks after 33.6+1.9 325 + 5.2 33.8 + 34.4 +
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intake ** 1.5 *x 1.8 *x
12—-weeks after 34.1+19 336 + 1.8 34.0 £ 34.0 £
intake *x *x 1.9 *x* 1.7 **
* p < 0.05,: ** p < 0.01

Table 2. Temperature

of the Sugu acupuncture point at each time point

" . Korean
Ginseng or(?an red Arpencan Placebo white
. . gmnseng ginseng .
Time DOlnt ginseng
oo Mtk 304 + 307 + 305 + 312 +
1.7 1.8 2.4 .8
50 i after itk 30.8 + 30.8 + 30.6 + 30.8 +
min.-atter intaxe .8 1.4 1.7 1.6
50 i after intake 30.7 + 30.6 + 30.9 + 311 +
' 1.5 15 1.4 1.4
120 min.  after 305 + 30.6 + 30.9 + 311 +
intake 1.4 .1 1.6 1
. 29.8 + 29.6 +
2-weeks after intake 1.9 29541 6% 1.9 29.6+1 8%
I weeks after itak 295 + 29.7+ 30.3 +
weeks atter intake .8 2.0 23 29542 O
6 ook after intake 310 31.0 + 30.9 + 30.9 +
2.4 20 27 2.4
S weeks after intak 31.7+ 316+ 32.0+ 32.0 +
WEEKS afler INAKe 5 s 2 0 { 7%% 25
10-weeks after 32.7+ 32.8+
intake e 32.641. 9%+ | 7% 33.141. 7%+
12-weeks after 32.9+ 33.1+
intake e 32,541 gx+ D O 33.441 8%+
xp < 0.0 ** p < 0.01
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Table 3. Temperature of the Juning acupuncture point at each time point

" . Korean
Ginseng or§an red Arpencan Placebo white
. . ginseng ginseng ,
Timepoint ginseng
Before intake 29.6 + 29.9 + 29.5 + 29.9 +
© 18 2.5 3.0 2.3
30 mi fter intak 30.0 £ 29.8 £ 30.1 = 31.9+
min. after intake > 1 5 5 > 4 16
60 mi . 30.0 £ 29.9 + 30.1 = 30.3 £
min. after intake (7 54 > 6 57
120 min. after 29.9 + 30.1 £ 30.2 + 30.2 +
intake 1.8 1.9 2.3% 2.0
2- weeks after 28.9 + 28.5 +
intake 2.1* 28.6+2.3*x 2.3% 28.1£2.3*x
. 28.5 £ 28.8 +
4-weeks after Intake 0.7 08,540 3k 07 08,342 6w+
5 ks after intak 30.2 £ 30.2 + 29.9 + 29.4 +
WesKs alter Intaxe 2.9 5.5 3.5 2.8
8- ‘s after intake 30.2 £ 30.4 £ 31.0 = 30.7 £
wee 3.0 00 3.0 07
10—-weeks after 31.6% 32.3%
intake 2.3%x 31.83+2.5+%x  31.5+2.0%* 2%k
12—-weeks after 31.9+ 32.1+
intake 2.6%x 31.54+2.3*x 2.6%x 31.54+2.3*x
* p < 0.05,: ** p < 0.01
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Table 4. Temperature of the Jungwa acupuncture point at each time point

" . Korean
Ginseng or§an red Amencan Placebo white
. . ginseng ginseng ,
Timepoint ginseng
Bef intak 29.2 + 29.7 £ 29.3 + 29.8 +
elore Intaxe 2 1 03 3.0 03
30 min. after intake 29.8 + 29.7 £ 29.8 + 30.0 £
2.2% 2.0 2.5 2.4
60 mi fter intak 29.9+ 29.8 + 30.0 £ 30.1 £
min. after naxe | Qww 20 D 5 2.4
120 min. after 29.6 + 30.1 £ 30.1+ 30.5+
intake 2.0 1.9 2.5%x* 2.0%
2- weeks after 28.8 = 285 +
intake 2.3 28.4+2 6% 2.3 28.0£2.2*x
4 . 28.4 + 28.4+ 28.7 +
weeks after intake 28 2 4 3.4 08 342 6%
6 ks after intak 30.1 £ 29.6 + 29.8 + 29.5 +
weeks after intake 3 1 59 35 5 g
8- ks after intak 30.5 + 30.3 £ 31.0+ 30.9+
WESKS after Intare 2 g 2.5 3.0 2.9
10—-weeks after 31.6% 31.4+
intake 2.1 %x* 31.1£2.5%x 2.2%% 32.242.5%x
12—-weeks after 31.9+ 31.9+
intake 2.8%x* 31.5+2.3*x 2.9%* 31.54£2.3*x
* p < 0.05;: **x p < 0.01
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Table 5. Temperature of the Gwanwon acupuncture point at each time point

Ginseng Korean red American Kor(?an
. . . . Placebo white
Timepoint ginseng ginseng ,
ginseng
a . 28.7 + 28.9 £ 28.8 £ 28.8 +
efore intake 18 2.4 3.1 03
30 mi fter intak 29.5+ 28.5 £ 28.8 £ 28.9 +
min. after intake 5 xx 50 > 7 > 1
50 mi , 29.4 + 28.7 £ 28.7 £ 28.8 +
min. after intake 5 0 50 57 50
120 min. after 29.2 + 28.9 £ 29.0 £ 29.5 +
intake 1.8 1.8 2.6 2.0
2- weeks after 28.5 £ 27.9+ 27.6%
intake 2.4 2.2% 2.4%x 27.311.9%x
4 . 28.1 = 27.6% 27.8 £
“weeks after intake 2.3 2.6 07 540 Dxx
5 K . 29.1 = 28.6 £ 28.9 £ 28.7 +
weeks after intake 39 55 35 55
8- ks after intak 30.1+ 29.7 £ 29.5 £ 29.4 +
WESKS alter IMAe 5 s 2 1 5.3 2.9
10—-weeks after 30.7% 30.4+ 30.9+
intake 2.3%x 2.3%x 2.1%x 30.7£2.5%x
12—-weeks after 31.1% 30.8+ 31.4+
intake 2.4%x 1.9%x 3.0%x 30.54+2.5%x
* p < 0.05,: ** p < 0.01
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Table 6. Temperature in left of Gyeonryo(SI-1) acupuncture point at each time

point
Ginsen Korean red American Korean white
. . Placebo .
Time point ginseng ginseng ginseng
) 28.9 + 29.2 +
Before intake - 28.7 £ 1.7 5 1 29.4 + 2.2
+ +
30 min. after intake 1 59'2 | 29.0 £ 1.6 1 59'4 | 292 £ 15
+ +
60 min. after intake 1 58'9 | 29.0 £ 1.6 1 59'0 T | 293 +£ 24
) ) 29.1 + 29.6 +
120 min. after intake > 28.9 £ 1.3 | 8 289 £ 1.5
28.4 + 28.0 +
2— weeks after intake (5 28.2 £ 1.6 | g 28.2 £ 1.6
28. + 28. +
4-weeks after intake 8.4 28.2 £ 2.2 8.9 28.0 + 1.8
2.0 2.7
29. + 29. +
6—weeks after intake 9.5 295 £ 2.1 9.8 29.3 £ 2.0
2.3 2.7
30.7 + 31.6 +
8—-weeks after intake 30.7 £ 2.3 309 £ 2.4
2.4 2.7
31.2 + 31.7 +
10—-weeks after intake (9 31.1 £ 1.8 | 5 32.1 £ 2.0
31.7 + 31.9 +
12—-weeks after intake 50 31.6 £ 2.0 50 32.1 £ 1.9
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Table 7. Temperature in right of Gyeonryo(SI-1) acupuncture point at each time

point
. Korean red American Korean white
Ginseng ) ) Placebo i
ginseng ginseng ginseng
Time point
) 29.3 +
Before intake (8 29.4 + 2.0 296 £ 2.3 30.0 £ 2.4
) ) 29.7 +
30 min. after intake (8 295 £ 1.7 29.7 £ 1.5 299 £ 1.5
) ) 29.6 +
60 min. after intake - 29.7 £ 1.7 29.7 £ 1.5 295 £ 1.8
120 in. ft 29.3 +
. min.arer 295 + 1.5 | 297 + 15 | 296 + 1.4
intake 1.4
2— k ft 29.0 +
e weers ater 287 + 1.7 | 287 +21 | 286 + 1.9
intake 1.8
- +
4-weeks after| 288 E1 o9y L 03| 2944026 | 288 + 2.1
intake 2.0
- +
orweeks after| 802 %1 300 + 23 | 302+ 28 | 205 + 2.2
intake 2.3
8- k ft 31.3 +
) WESHS atter 30.1 £ 2.3 30.9 £ 1.7 31.1 £ 2.3
intake 2.4
10— k ft 31.7 +
) WESKS atter 31.7 + 1.8 322 + 1.4 32.3 £ 1.9
intake 1.9
- +
lemweeks after) 820 E| g1 g4 1.9 | 821+ 19 | 821 + 17
intake 2.0
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Table 8. Temperature in left of Inyoung(S—9) acupuncture point at each time

point
. Korean red American Korean white
Ginseng ) ) Placebo i
ginseng ginseng ginseng
Time point
30.8 + 30.4 +
Before intake | 6 30.7 £ 1.9 (8 31.3 £ 1.7
i + +
F%O min. after 30.9 1 5081 20 30.8 e
intake 1.8 1.4
i + +
§O min. after 30.8 £l g0t 15 30.9 1510417
intake 1.2 1.3
120 min. after 30.6 + 31.1 +
8+ 1.2 2+ 1.
intake 1.7 30.8 1 1.4 31 14
2— weeks after 29.9 + 29.5 +
29.8 + 1. 29.7 + 1.
intake 1.7 9.8 17 2.3 9.7 1.8
4-weeks after 29.8 + 30.0 +
29.7 £ 2.1 29.7 + 2.2
intake 1.9 2.4
6—-weeks after 31.1 + 31.1 +
30.8 £ 2.3 31.0 £ 2.3
intake 2.2 2.9
8-weeks after 32.2 + 32.3 +
2.4 + 2. 2.5 + 2.
intake 2.3 32.4 4 1.9 32.5 1
- ) + 2.2 +
.10 weeks after 33.3 33.1 £ 1.7 3 33.8 + 1.8
intake 1.9 1.7
- + +
.12 weeks after 33.3 T g 400 33.5 1 957 4 17
intake 1.9 2.0
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Table 9. Temperature in right of Inyoung(S—9) acupuncture point at each time

point
. Korean red American Korean white
Ginseng ) ) Placebo i
ginseng ginseng ginseng
Time point
) 31.1 +
Before intake {7 31.2 £ 1.8 309 £ 2.0 319 £ 1.7
) ) 31.2 +
30 min. after intake - 31.2 £ 1.5 31.3 £ 1.5 316 £ 1.5
) ) 31.3 +
60 min. after intake - 316 £ 2.1 315+ 14 31.8 £ 2.4
120 in. ft 30.2 +
) min atter 31.2 £ 1.2 315+ 1.4 31.9 £ 1.3
intake 1.4
2— k ft 30.3 +
) WEeKs atter 30.1 £ 1.7 30.1 £ 1.9 30.3 £ 1.9
intake 1.8
- +
4-weeks after] 303 E1 000 L 00| 304 £ 24 | 301 + 2.1
intake 1.9
- +
orweeks after) S1.6 £ gy £ 23| 315+30 | 31.3 + 24
intake 2.2
- +
? weeks after 324 | 325 4+ 22 32.4 + 1.7 32.8 £ 2.2
intake 2.2
10— k ft 33.5 +
) WESKS atter 33.0 + 1.8 335 £ 1.6 33.8 £ 1.8
intake 1.9
2— ) +
127weeks after)| 33.5 330 + 1.9 | 336 + 2.0 | 33.7 + 18
intake 1.8
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Table 10. Temperature in left of Wunmun(L—2) acupuncture point at each time

point
. Korean red American Korean white
Ginseng ) ) Placebo )
ginseng ginseng ginseng
Time point
29.6 + 29.6 +
Before intake | 7 29.8 £ 2.2 59 30.3 £ 2.2
in. 29. + ) +
80 min.after) 296 206 + 1.9 | 0 30.1 + 2.9
intake 2.1 2.1
i + +
§O min. after 30.0 S T 30.0 1 500 4 08
intake 1.5 1.9
120 in. ft 29.8 + 30.2 +
. min.ater 29.8 + 1.3 304 + 1.4
intake 1.5 1.9
2— weeks after 28.9 + 29.0 +
28.7 + 1. 28.6 + 1.
intake 2.0 8.7 19 2.0 8.6 1.9
4-weeks after 28.8 + 28.9 +
28,6 £ 1.9 28.8 + 2.2
intake 2.6 2.2
6—-weeks after 30.0 + 30.2 +
295 £ 2.3 299 + 2.8
intake 2.6 3.2
8-weeks after 31.0 + 31.3 +
9+ 1. 8 + 2.
intake 2.5 30.9 19 2.3 30.8 4
10—-weeks after 32.1 + 32.2 +
5+ 2. 2.4 + 2.
intake 2.0 31.5 1 1.7 32.4 0
12—-weeks after 32.0 + 33.0 +
31.7 £ 2.0 32.8 + 2.0
intake 2.3 2.3
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Table 11. Temperature in right of Wunmun(L—2) acupuncture point at each time

point
. Korean red American Korean white
Ginseng ) ) Placebo ]
ginseng ginseng ginseng
Time point
29.9 +| 30.5 +
i + +
Before intake 29.8 + 1.8 30.0 £ 2.2 59 50
+ +
30 min. after intake 30.3 + 2.7 29.8 + 2.4 5 20'2 o 13;)'5 o
+ +
60 min. after intake 30.3 £ 1.6 299 + 1.8 > 30'3 - 13;)'4 -
) + ) +
120 min. after intake 30.1 £ 1.4 30.1 £ 1.5 1 :O 3 132 >
2— weeks after 29.0 +| 28.6 +
29.1 + 2. 28.9 + 2.
intake 91 1 8.9 0 2.3 1.9
+ +
4-weeks after intake 292 + 24 | 288 + 2.0 ) 129'1 - 22;3'9 -
) 30.4 +
6—-weeks after intake 30.3 £ 2.4 30.0 £ 2.3 30 30.1+ 2.8
31.5 +| 31.5 +
- i 3+ 2. 2+ 2.
8—-weeks after intake 31.3 5 31 0 54 55
10— Kk ft 33.1 +| 32.3 +
YT WERKS M) soa 1201 | 316 + 23
intake 1.5 3.1
2— ) + 2.2 +
12-weeks after| o3 403 | 318 + 2.3 33.0 3
intake 2.1 1.9
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Table 12. Change in hepatochemical index before and after intake ginseng
Korean A . Korean
Ginseng r e mencan Placebo w hite
, ginseng ,
ginseng ginseng
Bef ntak 4.4 &+ 4.2 & 4.5 4.4 +
efore intake 1 g 1.0 0.8 0.9
Urea After intake 4.0 + 4.1 + 3.9 4.2 +
12 w 1.1 1.1 1.1 0.9
0 < 0.01 > 0.05 < 0.01 > 0.05
Bef ntak 72.7+ 77.3x 71.5 70.2 +
Croatin efore intake 4 5 13.2 10.6 18.3
After intake 70.0+ 75.5+ 67.°2 73.0 +
ne 12 w 10.9 12.6 18.2 10.6
0 < 0.05 < 0.05 > 0.05 > 0.05
Before intake 4.9+0.6 5.14+0.7 4.9 >-] +
GIUCOS  fter intake O'i 8 o.g 0 4
e 2w 5.0£0.9 5.2+0.6 0.7 0.9
0 > 0.05 > 0.05 > 0.05 > 0.05
Before intake 19.0 + 175 + 2141 20.1 +
5.4 3.3 7.3 6.0
AST After intake 2000 + 20.2 + 201 21.4 +
12 w 7.3 6.4 5.5 5.3
0 > 0.05 < 0.01 > 0.05 > 0.05
Before intake 217 + 207 +£ 28.0 23.5 +
7.8 4.6 14.9 9.3
ALT After intake 21.2 + 204 £+ 225 22.2 +
12 w 9.5 7.3 9.3 7.0
0 > 0.05 > 0.05 < 0.01 > 0.05
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Table 13. Number of subjects with unwanted effects appearing in the intake

process
Exclude for

The subject non—-complian

did not Abnormal reaction P Total
Group . . ce of test

visit again

plan
Korean red
, 02 02 (Constipation) 01 05
ginseng
) 5 itation.
A. merican 09 OF% (02 Palpitation, 01 05
ginseng diarrhea)
03 (01 headaches, 02
Placebo 05 insomnia) 02 10
Korean white 03 (01 Palpitation;
) 03 02 sores on the 01 07
ginseng
tongue)

Total 12 11 04 27
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Fig. 1. Change in value of systolic blood pressure. 101: Korean red ginseng,

201: American ginseng, 301: Placebo, 401: Korean white ginseng. There was a
decline of systolic pressure after week 2, and then pressure remained constant
after week 4 in group 101 (Korean red ginseng).
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Fig. 2. Change in value of diastolic blood pressure. 101: Korean red ginseng,
201: American ginseng, 301: Placebo, 401: Korean white ginseng. There was a
rise in diastolic blood pressure in groups 201(American ginseng) and 401
(Korean white ginseng) after 60 minutes and 4 weeks, respectively, no change in
groups 101 (Korean red ginseng) and 301 (placebo) before and after intake.
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Fig. 3. Change in pulse rate by time in research groups. 101: Korean red
ginseng, 201: American ginseng, 301: Placebo, 401: Korean white ginseng. A

decline in pulse rate was experienced after 30, 60 and 120 minutes in groups

301 (placebo) and 401 (Korean white ginseng).
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Fig. 4. Respiration change sample groups. 101: Korean red ginseng, 201:
American ginseng, 301: Placebo, 401: Korean white ginseng. After 60 and 120
minutes and 2 and 4 weeks, all four groups experienced in increase in
respiration.
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Comparative study of Chinese northeast ginseng, Korean ginseng and American
ginseng on temperature influence and tonic effects to human body

FERIEASHEASE BFES N AR 0 K5 E0E A e

Introduction

It is well known that ginseng has a tonic effect. It has many good effects such
as nourishing, strong and anti—aging effects to human body with physical
weakness, rehabilitation, aging and ailing after the disease. Therefore there are
many folklores about ginseng with magic effects. However, in recent years, there
is a parlance that it can cause human febrile reaction after taking ginseng, so a
considerable number of people in need to take nourishing ginseng dare not take
Chinese northeast ginseng or Korean ginseng for fear of causing fever, so they
take American ginseng and other supplements instead of Chinese northeast
ginseng or Korean ginseng, because they believe that American ginseng has a
cool feature, and it has a tonic effect and without fever and other adverse
reactions . This phenomenon is particularly common especially in southern China
and Southeast Asia.

The main function of Ginseng recorded in the Traditional Chinese Medicine
(TCM) literature is the strong tonic effect, but steady strong function is not
included. Therefore Ginseng does not cause fever reaction. Especially today
Ginseng is not only drug, but also as a kind of food in applications. In this way,
ginseng plays a role of tonic, improving the human physiqgue and function,
disease resistance, anti—aging to achieve the purpose of longevity.

The intent of this study is to verify that ginseng has no adverse reaction of fever
in order to lift the misunderstanding of the people taking ginseng. Anther intent
of this study is to enhance the tonic effect of ginseng .The study is focus on
the tonic and fever reaction after having the China northeast ginseng, Korean
ginseng and American ginseng

Key words: China northeast ginseng, Korea ginseng, American ginseng, body
temperature, body temperature effect, heart rate variability, vital signs, nourishing,
strong.

1./

RBTRE, AZRAABAMER, AT RTEY, W aRE R SR A RIFrgde, stk
ML EFAEH, B L AR 2 W) R AN Sl ay 7 300 % Ul (HOB AR LA it /2 ik FH A S
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RS, A A T R VU 0 2 55 A bty AT DA D U EE 2 R - e i, IR e BE A B A
L M2 5 DR A INE AN R RN, AX o I G A 1 A o ] P 5 R4 g 3 X D0 2 T
LA R CHOC A S LR Y e e B B AN eI e, i AR A A s ZhREnvic #, I
PERZGIRAIN N, BB S ASEN e, 1 HEL/F el 2 H, Mk
HASIBANEAE R, Sem AMRIRBURIBILAE, PUWBEDD, L PEElFH, MIMAFIEE S
AR R, AR AR H A,

N T BUEAS BRI N, B AT IR A SR, it — 4 L NS &y
EH, TIEADURHR A, A A4S, SIEAS eSS Bl o e 2 B b st AR
P HEA T RAFIE

REEN R IEAS, SEAS, S, Kin, BARRIRERNL, ORI, A arRIE,
Fard, et

Methods and materials:

Select 184subjects, Chinese in China among group of age between 20 and 50.
Random allocation method divided into five different groups of columns. Prepare
powder capsules of 400mg with Korean red ginseng for the 38 volunteers in
group 101, American ginseng for the 38 volunteers in group 201, corn starch for
placebo for the 34 volunteers in group 301, and Korean white ginseng for the 39
volunteers in group 401. Northeast China ginseng for the 35 volunteers in
groupb. Distribute capsules to each group subjects with the double—blind
method. Each subject intakes 2,000 mg (5capsules). b.i.d. for 12 weeks. Check
body temperature, blood pressure, pulse rate and respiration before intake and
after initial intake 30 minute and biweekly (2nd, 8th, 12th week),collect the data
of Before intake and after initial intake 30 minute, 60 minute, 120 minute and
biweekly (2nd, 8th, 12th week) for 10 acupuncture points(YinTang, GV26, CV17,
CV12, SI18, ST9, LU2). Temperature difference between abdominal area (CV12)
and facial area (SI18) so the to eliminate environmental factors like external
temperature which can influence the measurement of body heat of the subject.
HRV is measured as an indicator to ANS (Autonomic Nervous System), which is
hyper—activated with increasing heat sensation. Check the vital signs including
body temperature, blood pressure, pulse rate and respiration. After taking up
every cases are in the order of the adverse reactions of interrogation: for
example headache, dizziness, heat-rising sensation, discomfort in epigastria, skin
rashes, loss of appetite, indigestion, diarrhea, constipation, insomnia, dry lips
and mouth, obstructive feeling in the chest, sores on the tongue, and nasa
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bleeding.The above items in Chinese life, liver, lung fire, stomach heat range.

The compiled data were analyzed using SPSS ver.16.0. ANOVA and t-test were
used to study the pattern of distribution of different variables. Multiple correlation
coefficients {r} were used to determine the correlation of the studied parameters
to each other. A p-value of less than 0.05 and 0.01 was considered to indicate

statistical significance. All data are presented as means + SD.

MORHRI 3

PEFEN 84X NG 20508 MM, BEML 2Bl 7L A /NS L - 2510140381 A
MR L2, 20140384 AMRMHIVEHEZ, 83014034/ A e diik e R, 2540141394
NIERHEZ, 5501435 AMRM A IEAZ, [T &4 400mgN AW I 3E R I ACE 70 45
SRS, BAE _%HEFHZOOOmg(%J) TRMR, FAEEEEREIRN12H, 755
ERH G 30min, 208 . 8 LA KL EE1 2, B 28kl . WF% . BkEE. 5, IR TS
30min. 1h. 2h, 2/, 8JHLIME12M, BN NIRES  , EHDITI (BUr-LLak
Bofg) ME1046(YinTang, GV26, CV17, CV12, CVASE)IANR, BEEXEL (CV12) Rl
ok (SI18) il A2 LIS BR AR5 i 5 55 I BE N e AR B B 1 s i, O 48 e i 7 ANS (e
Yo R GE) W — AN Ekr, ANSZ Bl B 0 ) B Wi R g S 30, 10 2B R AE
AMEEE (R, M, BREESE)

Nk Ie T — B2 2 N 98 P AIRF AT AN R KNI i, S, Jek, ey, I
NG, B, BN, R, I8V, IR, KIR, sRETE, Mk, Sk, S,
DL EIfErRBE Ok, K. B KIVERZ A,

I Ja S BB FHSPSS  ver.  16.0. ANOVAZ T, LI H S iF 48 4 B A sy AN ) 42
w, A FMAREORME &SRB MM, PH/NT0.05810.01 k&R H &M 4
S TAEIESE DAREP YR 25 F0R,
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Results:

1 At each time point temperature change

Table 1. Indang
Time
oint After After .After After After After After
I} Before intake intake 1|r12t(e)1’ke( intake intake intake intake
(] intake ( | 30" (IR | 60" (i} R 2w (k| 4w (k | 8w Uk | 12w (
A1) ik 3 i) MIE30 | ME60 004l Mie2r | MisdrE | a8k | kA1
Grou 73 h) 738 ) ) ) ) 2J&)
(41)
101 34.48436 34.0136 | 34.6434 | 34,4966 | 34.5417 | 33.5387 | 33,5742 | 34.0136
1 2 7 1 5 9 1
201 34.57263 | 35.5347 | 35.5326 | 35.4371 | 34.2762 | 33.5545 | 33.074 | 34.1993
2 5 4 9 7 3
301 34.03706 | 34.6085 | 34.4932 | 34.49 | 33.6326 | 33.5891 | 33.8923 | 33.5735
3 4 5 2 5 3
401 34.29056 | 34.6375 | 34.8505 | 34.7024 | 33.8208 | 33.9432 | 33.0221 | 33.7459
7 4 3 1 4 6
Table 2. Sugu
Time
oint After After After After After After After
i} | Before intake intake intake intake intake intake intake
1B intake (| 30" (R | 60" (i | 120" (IR | 2w (2 | 4w (i | 8w (I | 12w (
) MeAED | 30 | Hige0 | HIE120 | msem | His4E | MEsiE | TG
Grou Vo)) i) 708 ) ) ) 2)
41
101 33.5961 | 33.0025 | 33.9860 | 34.0159 | 34.1108 | 32.895 | 33.132 | 33.0025
5 5 6
201 33.7960 | 34.5591 | 34.9052 | 34.53143 | 34.1054 | 33.4145 | 32.1511 33.6
5 7 9 3 7 4
301 33.4820 | 34.2052 | 34.2032 | 33.81265 | 33.2252 | 33.4582 | 33.0670 | 33.0417
6 9 4 9 4 6 6
401 33.7477 | 34.0732 | 34.3075 | 34.09865 | 33.7556 | 33.8956 | 33.4583 | 33.2151
8 4 7 8 8 8 4
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Table 3.

Left Gwanryo

T
! m et After After .After After After After After
? Q! r;T .Btefkore( intake intake 1|r12t§’ke( intake intake intake intake
: intake , ,
i L. |30 (k|60 (R 2w (i | 4w Ok | 8w (ilk | 12w (
1] A JH i ARSI 1
Grod ) IFS0 | JHIG6O0 | ooy | E2R | HR4M | HS8M | MR
AN yAN
) 73 8h) 7B ) ) ) ) 28)
101 32.7353 | 32.4666 | 33.3143 | 33.3371 | 33.2982 | 32.4340 | 32.3725 | 32.4666
8 7 2 8 9 6 7 7
201 33.26 | 34.0347 | 34.1344 | 33.9991 | 32.9545 | 32.6548 | 31.6122 | 32.8353
2 1 4 7 6 9 3
301 32.7217 | 33.3785 | 33.4617 | 33.2570 | 32,3135 | 32.625 | 32.0594 | 32.4564
6 3 6 6 3 1 7
401 33.2466 | 33,7356 | 33.5913 | 33,6991 | 32.4067 | 32.9494 | 32.6221 | 32.4270
7 8 5 9 6 6 6 3
Table 4. Right Gwanryo
ITime
oint After After .After After After After After
iF 1] .Btefkore( intake intake ;rlztg’ke( intake intake intake intake
intake , ,
W 30 (lk | 60" (IR B 2w (i | 4w ik | 8w (lz | 12w (
2 ) ) IS0 | HHIF60 | pops | MIE2M | JHIE4AR | HIE8H | RS
Grou Zani)) vanid) ) ) ) ) 2J4)
()
101 33.0620 | 32.9327 | 33.6931 | 33.7946 | 33.774 | 32.5922 | 32.5185 | 32.9327
5 6 2 6 7
201 34.0178 | 34.665 34.69 | 34.5662 | 33.2894 | 32,3851 | 32,2222 | 32.7013
9 9 3 4 9 3
301 33.0941 | 34.0473 | 33.9808 | 33.7217 | 32,3102 | 32.4861 | 32.4276 | 32.3929
2 5 8 6 9 8 5 4
401 33.8008 | 33.8091 | 34.1497 | 34.0873 | 32.6275 | 32.6032 | 32.4197 | 32.3751
3 9 3 7 4 3 4
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Table 5. Left Inyeong

T
! m et After After .After After After After After
P\ Elﬁr;‘j .Btefkore( intake intake ;rlzt(e)l’ke( intake intake intake intake
A | intake ,
.. | 30 ’
W (k| 60" (R R 2w (kR | 4w Uk | 8w Uk | 12w (
Grol ) 530 60 0075l HE2RE | His4RA | HE8A | IkRHET
AN N
i S| ) ) ) ) 2J)
101 33.8810 | 33.2132 | 34.3181 | 34.2348 | 34.3697 | 33.6132 | 33.1648 | 33.2132
3 4 6 7 2 3 6 4
201 34.0626 | 34.6761 | 35.0524 | 35.056 | 33.6631 | 33.0728 | 32.5422 | 33.492
3 1 2 4 6 9
301 33.6161 | 34.1455 | 34.0935 | 34.2011 | 32.8735 | 33.0208 | 32.9276 | 33.0229
8 9 3 8 3 8 5 4
401 33.7122 | 34.0264 | 34.3352 | 34.4791 | 33.4424 | 33.4340 | 33.0316 | 33.0105
2 9 8 9 3 5 2 4
Table 6. Right Inyeong
T
! m et After After .After After After After After
P\ Elﬁr;‘j .Btefkore( intake intake ;rlzt(e)l’ke( intake intake intake intake
A | intake ,
.. | 30 ’
W (k| 60" (IR R 2w (kR | 4w Uk | 8w Uk | 12w (
Grol ) MIE30 | JHJE60 003 MIE2A | JHE4E | HE8HE | RS
AN N
) 738 vami ) ) ) ) ) 2JH)
101 34.0879 | 33.3756 | 34.7847 | 34.6102 | 34.5237 | 33.9160 | 33.2188 | 33.3756
5 8 4 6 8 6 6 8
201 34.3455 | 35.2291 | 35.4973 | 35.5025 | 34.1951 | 33.5037 | 33.2165 | 34.0463
3 7 5 7 4 1 7 3
301 33.8926 | 34.4961 | 34.5729 | 34.7247 | 33.3555 | 33.6102 | 33.245 | 33.3441
5 8 4 1 9 9 2
401 34.0922 | 34.4794 | 34.7416 | 34.7678 | 33.7213 | 33.7705 | 33.3562 | 33.5081
2 6 2 4 5 4 2 1
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Table 7. Left Unmun

T
! m et After After .After After After After After
X Elﬁr;‘j .Btefkore( intake intake ;rlzt(e)l’ke( intake intake intake intake
J [ | intake ,
.. | 30 '
W (2 | 60" (K R 2w (k | 4w (k | 8w (k | 12w (
Grol ) MJF30 | HIE60 0075l MIa2k | Hiadd | HiEskE | kM1
AN AN
40 78 73 B1) ) ) ) ) 2J)
101 35.1212 | 34.0737 | 35.6065 | 35.4692 | 35.7810 | 35.0957 | 34.5565 | 34.0737
8 8 8 3 8 6 7 8
201 35.4852 | 36.0119 | 36.4638 | 36.4962 35 354 34.5891 | 34.2171 | 35.29
6 4 2 9 ' 4 4
301 34.9920 | 35.4205 | 35.6761 | 35.5785 | 34.6344 | 34.6135 | 34.7135 | 34.0255
6 9 8 3 1 3 3 9
401 34.9588 | 34.4794 | 35.6229 | 35.6316 | 35.0191 | 34.9637 | 34.6148 | 34.0491
9 6 7 2 9 8 6 9
Table 8. Right Unmun
T
! m et After After .After After After After After
X Elﬁr;‘j .Btefkore( intake intake ;rlzt(e)l’ke( intake intake intake intake
J [ | intake ,
.. | 30 '
W (2 | 60" (K R 2w (kg | 4w (k | 8w (k | 12w (
Grol ) IS0 | 60 | popmpy | MM | JIEAR | HESR | MRIHET
AN AN
) 738 73 %) ) ) ) ) 2J)
101 35.2920 | 34.2154 | 35.6965 | 35.5489 | 35.7064 | 35.3666 | 34.7768 | 34.2154
5 1 8 7 9 7 6 1
201 35.6557 | 36.1538 | 36.4629 | 36.6597 35 412 34.8405 | 33.6954 | 35.3176
9 9 4 1 ' 7 3 7
301 35.2788 | 35.6238 | 35.7367 | 35.7485 | 34.7617 | 34.8091 | 34.8038 | 34.0688
2 2 6 3 6 2 2 2
401 35.0405 | 35.2805 | 35.7032 | 35.8245 | 35.1086 | 35.1694 | 34.8713 | 34.2651
6 4 4 9 5 6 5 4
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Table 9. Geoguel
([ me After After Atter After After After After
p\O i n t| Before . . intake . . . .
. intake intake , intake intake intake intake
(N 1 | intake ( , , 120" (
. | 30 Uk | 60 (R 2w (I | 4w (R | 8w Ik | 12w (
) Il 3 il iz 5 1
JHE30 | FIE60 e | R | HE4E | RS | IRAET
Grou ) ) i~ 204755
101 34.4648 | 33.5486 | 34.8084 | 34.8761 | 35.0635 | 34.2793 | 34.3219 | 33.5486
7 5 P 5 1 9 4 5
201 34.8236 35.9354 | 34.7102 | 34.0251 | 32.6765 | 34.7253
35.535 | 36.745
8 3 9 4 7 3
301 34.3735 | 35.0170 | 34.8776 | 34.8852 | 33.7676 | 33.8905 | 34.2273 | 33.6161
3 6 5 9 5 9 5 8
401 34.3688 | 34.2951 | 35.5613 | 34.9559 | 34.2570 | 34.4021 | 33.7678 | 33.6370
9 4 5 5 3 6 4 3
Table 10. Jungwan
—
! m et After After .After After After After After
poﬂ';;j .Btefkore( intake intake ;;tg,ke( intake intake intake intake
O |H INntaxke ,
| 30 (I ’
W 60" (Ik B 2w Ik | 4w (Il | 8w (iR | 12w (
Grol ) 530 | HiE60 0043 ki HE2RE | Hig4E | HE8R | IkRHET
AN yaN
) vagi ) B ) ) ) ) 27)
101 33.5651 | 32.7065 | 33.8723 | 33.9253 | 34.1916 32.7065
33.7497 | 33.4925
3 7 7 8 P 7
201 33.4365 | 34.6391 | 34.5858 2484 33.0194 | 32.8562 | 29.5691 | 33.1816
8 7 8 ' 3 9 4 7
301 33.3255 | 33.7885 | 33.6858 | 33.9097 | 32.7276 | 33.0423 | 32.9402 | 32.5858
9 3 8 1 5 5 9 8
401 33.4051 | 33.7754 | 33.8805 | 32.4321 | 33.1494 | 32.8691
32.695 . 1 . 6 6 o 32.4027
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Table 11. Mimun

[ ime After After Atter After After After After
PO | n‘t .Before intake intake inta’ke intake intake intake intake
(N )'f” ';;ﬂg‘%ﬁ( 30" (| 60" (IR ﬂ;g% ow (| 4w (R | 8w (| 12w (
Gr O“‘U ) MIE30 | MIE60 0043 4 M2k | 4 | Hia8k | kM1
) ED) | s ) ) ) ) 2)
101 28.28030 28.71408 08,775 28.2783 28.3119 27.615606 27 09 28.71408
201 28.8873 | 28.9816 | 29.2276 | . . | 27.7291 | 28.1005 | 27.9813 | 27.6546
7 7 5 4 7 3 7
301 28.8608 | 29.0438 | 28.3541 | 28.6776 | 27.3414 | 27.3526 | 26.9052 | 27.6864
8 ) ) 5 7 5 9 7
401 28.2569 | 28.5237 | 29.1648 | 29.2862 | 27.9181 | 28.6824 | 27.9148 | 27.8716
4 8 6 2 1 3 6 2
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Figure 1. Change of acupuncture points temperature at each time
point.

KILER -

Findings:

In Korean red ginseng(group 1), there is no significant difference between the
temperature of each point of before and after intake of the medication.

In American ginseng(group 2), the tempetature of each point has no significant
differences after intake of 0, 30min, 60min, 2weeks, 4weeks. Compared with
before intake and after intake of 8 weeks, the difference is statistically significant
with P<0.05.The temperature of each point recovered to the level of before
intake of medicine.

After intake of 30min, there is a difference between groupl and group?2 and the
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difference is statistically significant with P<0.05(Tables 1-10, Fig. 1).

AL AN 29 T & AN 7RI e 245 B BB AN N [E] S v AT W 38 7 5,

F24k#5)70,30min, 60min, 120min, 2 M4 & AN 3eH WEE LR, 8N
i FEE, Soiber i 32557 9P<0.05, 12 Mk & 2 Mk 24w i KA,

Mk#530minfa, 28141, F2AEX I, it w245 HP<0.05

2 FAKASREMERIE (B, &k, %)

2 Ranges of vital signs (pulse rate, blood pressure, respiration) at each time
point

NHEIANZ, FEEF1Z, ZLZ LR PG 2 A i s FHIC T 1 52 0

2.1 Effect of Chinese ginseng, Korean white, red ginseng and American ginseng

on the SYSTOLIC and DIASTOLIC

Systolic blood pressure
140
135
130 -8—101
125 =E—-201
120 =4a—301
i ——401
115 501
110
105
0 30min 2 week 4 week 8 week 12 week
Systolic blood pressure
104%
102%
100% =101
98% =B=-201
96% —=i=301
0 L =401
i & 501
92%
90% 1 1 1 1 1
0 30min 2 week 4 week 8 week 12 week

Figure 2. Change in value of Systolic (=) Z51k)
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90
85
80
75
70
65

Diastolic blood pressure

0 30min 2 week 4 week 8 week 12 week

=101

=201
== 301
==401

—- 501

Diastolic blood pressure

0 30min 2 week 4 yeek 8 week 12 veek

Figure 3. Change in value of Diastolic (/& Z51(E)

Findings:

difference is statistically significant with p < 0.05 and p < 0.01.
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In Korean red ginseng (group1), the Systolic decrease sharply after intake
of 30min and 2weeks compared with before having the medicine(Fig. 2). The

In American ginseng (group?2), the Systolic decrease slowly until after taking
4weeks. But there is no statistically significant difference compared with before



intake.

In placebo (group3d), the Systolic decrease sharply after intake of 30min and
2weeks, the difference between before and after intake of the medicine is
statistically significant with and p < 0.01.

After intake of 2weeks, the Systolic increase in Korean white ginseng
(group4) compared with before intake of the medicine, but there is no
statistically significant difference. And there are a difference between Korean red
ginseng (group 1) and American ginseng (group 2) and between Korean red
ginseng (group 1) and Korean white ginseng (group 4) on 2 weeks after
intake(Fig. 2).

In Northeast China red ginseng (group5), after intake of 30min, the
Systolic decrease compared with before intake of the medicine, and the
difference is statistically significant with p < 0.05. After intake of 4weeks,
8weeks and 12weeks, the Systolic decrease compared with before intake of the
ginseng and the difference is statistically significant with p < 0.01. But there is
no difference with other groups at every point—in—time.

25 VAR 25 30min A2 4 i i i VAR BRI, &8 v~ 3o 28V 72 S AR 24 11T B 20 9l
Fp<0.05H1P<0.01,

2N 24 i e SR B, SR AR B i (K, (A AR 29 B HL L 2 25 M 22 5,

25 32 AR 25 30min A1 2 JA v iy He U R, 25 2 B Rk 249 A He i i o7 22 5 P<0..0
1o

Mkzg2)f e, MRS R AHN &) s TS, HEW AR, B 1AM 24,
VUM 4 A A0,

SEBALIR 245 15 30min R IR 24 il b 6 A5 W 25k, P<0.05, MRZE4)4. 8)4
01218 e 24 1 bl s e AT W 3 A8 b, P<0.01, & /NI Ia) S An et 2R b oG W
HEER,

In Korean red ginseng (group1), the Diastolic decline after intake of 30min
and 2weeks, but has no statistically significant difference compared with before
intake of the medicine(Fig. 3).

In American ginseng (group?2), the Diastolic decline slowly after intake of
30min, but decrease sharply after intake of 2weeks and 4weeks.The difference
between before intake and after intake of 4 weeks is statistically significant with
P<0.01.

In placebo (group3d), the Diastolic decline sharply after intake of 30min and
2weeks, compared with before intake, the statistically significant difference is
P<0.05, the Diastolic decline continuously , the difference between before intake
and after intake of 4weeks is no statistically significant with P<0.01.
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In Northeast China redginseng(group5), after intake of 30min, theDiastolic
decrease compared with before intake of the medicine, and the difference is
statistically significant with p<0.05. After intake of 8 weeks and 12 weeks, the
Systolic decrease, the difference is statistically significant with p<0.05 and
P<0.01. But there is no difference with other groups at every point—-in—time.

A5V AR 25 15 30min FI2 J Je (K A, (555 il 245 iy B de 5 P 7
2N T 30minfl i ZE 2 BN, 28, 485 e (X UR BRI, 28 45 Rk 24 fi
gl o7 s a5 v 2E 5+ 9 P<0.01,

434Nk Z530min, 288 Ja K HUR A, 5 ke pitbnvgeilt 77 % P<0.05,
AR e K, gy AT ey Sl 2 7E 57 P<0.01.

F5 52 Mk 25 J5 30min Fl ik 24 i FE AR B, A 5175 55 P<0.05, k258 Al
12 5 Mk 25 il LA B AR, 2 25 VR 26 5 P<0.05MIP<0.01, 4N [H] s A1 JLAR2H
FHEE A W5 Ve 7

22HEANS, BERAZ. ASHGHES BN 0

2.2. Effect of Chinese ginseng,Korean white, red ginseng and American ginseng
on the Pulse rate
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Figure 4. Change in pulse rate by time in research groups (#r2Hx%
Al

WHELR
Findings:

After intake of 30min, the pulse rate of American ginseng (group2)
decrease slightly and has no significant difference compared with before intake
of the medicine. The pulse rate of Korean red ginseng (group1) and placebo
(group3d) decrease sharply, the statistically significant difference is P<0.05.

In American ginseng (group2), the pulse rate increase after intake of
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2weeks and 4weeks, the statistically significant difference compared with before
intake of the medicine is P<0.05.After intake of 8weeks and 12weeks, the pulse
rate has a little decrease and the statistically significant difference compared with
before intake of the medicine is P<0.05.

In placebo (group3), the pulse rate increase after intake of 2weeks but has
no statistically significant difference compared with before intake.

In Korean white ginseng (group 4), the pulse rate increase until after intake
of Bweeks and the statistically significant difference compared with before intake
of the medicine is P<0.05.

There is statistically significant difference after intake of 30min and 4weeks
in Northeast China red ginseng (group5) and the difference is statistically
significant with P<0.05.Compared with Korean red ginseng (groupi)and placebo
(groupd), the pulse rate of Northeast China red ginseng (group5) is different, the
statistically significant difference is P<0.01.

Ak 2y mikt, 30min/a 28 22 M A BEIK, B W &M 742 5 S0 1 A2 3L 2 Tk
PIAURRE(S, W M7 7 JyP<0.05,

HoUE IR G2, ARSI ETE, LIRS b 5 7 P<0.01, 8,
128 5 MIEREAS, Rk 25 8 Ll 25 M 22 5 09 P<0.05,

In groupb,

LR G2 JH I LT, 15 IR W HE L b 2

AN AT N 45 o Wk B e 2T =, SR8 RLA RN K, B M2y aif e W 3 M 25 =
P<0.05, 12J8fARE, Bk Ly &% £,

552Uz 29 30min A4 J Je Al 29 iy Fo Ay e s & 7, P<0.05. k25 30mine 28
SHLG AV AL, A3 &2, p<0.01,

2.3HENS, FEAZ. ASHGHES AR Z

2.8. Effect of Chinese ginseng,Korean white, red ginseng and American ginseng
on the Respiration
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WELR
Findings:

After intake of 60 and 120 minutes, 2 and 4 weeks, all the four groups
witness a rise in respiration against before intake. But the pulse rate remains in
the normal level. At the other time points, there is no change in respiration in
5groups before and after intake

A HAEIR TG r960min, 120min, 28 M4 JE, I A 25 e 36 i WSRO0 < R il FH i He 2
&, HETHE S U MR IR W KRB, AT NI, AT L R AR H
i LA X1,
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HEMREL

Relative observes :

R AZ G K ek BGEG T &
Dizziness symptom after taking ginseng

D Total After 2 After After 8 | After 12 number of
Different number weeks, 4weeks, | weeks, | weeks,th improvements/ Total
ginseng for of the the the e rates of improvements
volunteers | voluntee | pumber | NUmMber | number | number SRR K
with rs  with of of of of
dizziness dizzines volunteers voluntee | voluntee | voluntee
S . rs with rs with rs with
with
o dizzines | dizzines | dizzines
dizziness
S S S
101 19 10 5 4 4 15/78.95%
201 17 11 8 1 1 16/94.12%
301 16 13 9 8 8 8/50%
401 20 11 8 6 3 17/85%
501 18 11 9 4 3 15/83.33%
R AZ G KmiEIRSGE ST 4&
Headache symptom after taking ginseng
DR Total After 2| After 4 After 8 After 12 Total number of
Different number | weeks,th | weeks,the | weeks,the | weeks,the | improvements/ Total
ginseng of e number of | number of number rates of
for volunteer | number volunteers of improvements
volunteers | s with of volunteers with volunteers NGEEEL
with headach | volunteer with headache with
e s with headache headache
headach
e
101 13 7 4 3 0 13/100%
201 16 11 5 3 1 15/93.75%
301 15 10 3 3 3 12/73.33%
401 12 3 1 1 1 11/91.67%
501 14 10 7 2 2 12/85.71%

R A Z 5 R ME IR GRS 56
Insomnia symptom after taking ginseng
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PRI Total After 2 After 4 After 8 After 12 Total
Different number of weeks,the weeks,the weeks,the weeks,the number of
ginseng for | volunteers number of | number of | number of number
volunteers with volunteers volunteers | volunteers of improvemen
with insomnia with with with volunteers ts/ Total
insomnia insomnia insomnia with rates of
insomnia | improvemen
ts
EHGER/
101 21 16 9 7 2 19/90.48
%
201 18 11 10 1 18/100%
301 20 18 10 14/70%
401 26 15 8 24/92.31
%
501 25 15 8 5 3 22/91.67
%
N AZ GRS A IRIE IR BGE ST 5E
Neither hale nor hearty symptom improvement after taking ginseng
KA Dif Total After 2 After 4 After 8 After 12 Total
ferent number of weeks,the weeks,the weeks,the weeks,the number of
ginseng for | volunteers number number of | number of | number of | improvemen
volunteers with of volunteers | volunteers | volunteers ts/ Total
with Neither VO'Uﬂfeers with with with imfartsjerzfen
either hale nor with Neither Neither Neither P s
hale nor hearty Neither hale nor hale nor hale nor | iyoepy /e
hearty symptom hale nor hearty hearty hearty
symptom hearty symptom symptom | symptom
symptom
101 8 6 3 1 1 7/87.50
%
201 1 3/75%
301 6 5 2 2 1 5/83.33
%
401 7 5 5 5 1 6/85.71
%
501 9 7 4 2 2 7/77.78
%

R AZ G s THER R it 46

Dry nose symptom tables
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Different Total After 2 After 4 After 8 After 12 Total number
ginseng number of | weeks,the | weeks,the weeks,the | weeks,the of
for volunteers | number of | number of | number of number improvements
volunteers with dry volunteers volunteers | volunteers of /  Total
with dry nose with dry with dry with dry volunteers rates of
nose nose nose nose with dry improvements
nose SRR K
101 6 3 5 4 4 2/33.33%
201 7 3 3 1 0 7/100%
301 10 8 6 5 5 5/50%
401 1 7 6 2 1 10/90.9%
501 8 5 4 3 1 7/87.5%
R AZS G EIRSGEG T &
Dry tongue symptom after taking ginseng
& T DI Total After 2 After 4 After 8 After 12 Total number
fferent number of | weeks,the | weeks,the | weeks,the | weeks,the of
ginseng volunteers | number of | number of | number of | number of | improvements/
for with dry volunteers | volunteers volunteers | Total rates of
volunteers tongue with  dry with dry volunteers with dry improvements
with dry tongue tongue with dry tongue JNGERL R
tongue
101 19 14 8 6 4 15/78.95%
201 1 6 4 4 2 9/81.81%
301 10 8 7 6 5 5/50%
401 16 8 5 3 1 15/93.75%
501 15 8 5 3 2 13/86.67%

4. Abnormal reactions EIfEH
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Exclude
Number of i for
original The subject non—compl
articgi; ated did not Abnormal ance Ofp Total
S5 P » tZst visit again Reaction test plan R B
B (BEEPX (EIEHD ﬁ
- IIMIREN — W
REIMR i) s
ANEL SR H AN
MR H Y
1t
101 45 3 (tongue 3 7
sores)
201 43 2 I (tongue 2 5
sores)
301 40 2 I (tongue 3 6
sores)
1 (toothach
401 45 0 (O? acne 3 6
2 (one case
of tongue
501 42 2 sores,one 3 7
case of
toothache)
Total
- 215 11 6 14 31

On the whole, the general physical conditions for example, headache, discomfort
in epigastria, chest fullness, skin rashes, loss of appetite, indigestion, diarrhea,
insomnia, dry lips and mouth, obstructive feeling in the chest, and nasal
bleeding have not been found in all of participants after taking ginseng capsules.
Several cases occur sores on the tongue with mild or moderate degree but we
have excluded them from the clinical trial due to the subjects request.

IR YUL, B RSE F I IR A S B e B A LS, RSN GE, M
e, BHRARE, AR, IR, KR, 01, Wi, dman, JUE1EE H S e SRR
HOFEAR, (I T 52 1 I SR AT THE AR AT M i RGBT

5116
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Ginseng is a kind of tonic Traditional Chinese medicine having a history of
nearly 2,000 years in application. Ginseng recorded in the earliest book about
Traditional Chinese medicine————- Sheng Nong's herbal classic (kA FLE)
(about 200 AD) :Ginseng: sweet, slightly cold, mainly make up the five internal
organs, making the spirit calm, giving the soul ended fright, making eyes clear,
making people more happy, making people clever, making people live longer if
people take it for a long time. This is similar to the record in the famous book
about Traditional Chinese medicine ————-— Compendium of Materia Medica (A&
H)» . Modern pharmacological studies confirmed that ginseng has an educational
effect, actually, ginseng has an effect of improving the memory of the test
animals. Making up the five internal organs, actually, ginseng has the capability
to improve the immunity, hematopoietic function, Adrenal of corticosteroids and
hormonefunction.ltcanalsopromotethesynthesisofnucleicacidsandproteins,improvehe
artfunction,regulatingbloodpressureandanti—aging.Thelatterismainlypresentthanginsen
gcanprolongthelifeoftheanimalshavingginsenoside.Ginsengcanprolonglifeaccordingtoi
nhibitingofmonoamineoxidaseactivity,improvingtheactivityofsuperoxidedismutaseandc
atalaseandfreeradicals.

Drugs are classified into three types according to their properties (cool. warm or
leveling) in  (the pearl sac addendum herbs ode) which is important in the
developing history of ginseng. It put forward that “ginseng is drug of Leveling”
“ginseng is able to make the lung moist, make people happier, ginseng is good
for spleen and stomach. From the aforementioned, we can see than ginseng has
no cool property, applying in clinical trails as a leveling drug. We can see that
ginseng has no fever reaction or cool reaction. Therefore ginseng can be taken
long—term as a tonic and anti—aging food.

In chinese medicine diet, ginseng has been used as drug material which has the
capability to reinforce vital energy, relieving depletion promoting the production
of the body fluid, soothe the nerves, facilitate the development of brain. The
main treatment of ginseng is tired after hard work, weak for a long time,
declined vital energy and blood, the burnout of virtual cough, breathlessness,
spontaneous perspiration, palpitation, forgetfulness, dizziness and frequent
urination, women uterine, male impotence, pediatric fright . The method applied
to ginseng can be bubble, stewed, steamed, braised, baked, boiled, boil, etc.,
each taking 1-10 grams.

By the above summary discusses we can see that ginseng has been used in

China up to the history of more than 2000 years. Ginseng is applied in Korea,
Japan, Vietnam and Southeast Asia has reached more than a millennium.
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Ginseng is employed all over the world because of its outstanding treatment in
the present. Ginseng is not only used in clinic as drug which can treat the
clinical asthenic disease caused by the weakness of lung, spleen, kidney, brain,
but also utilized as food which has the capability to improve the physique and
energy and prevent aging. This is in line with the requirements of the WHO ,
whose purpose is the disease prevention and treatment, improving the quality of
life and prolonging life.

It was the rumor that taking ginseng can cause human fever and increased
temperature. It may be caused by ginseng employed improperly that the
individual wishes to achieve the purpose of longevity .The rumor is spread widely
and a considerable crowd of people dare not take ginseng. Some people even
take American ginseng health products. The intent of this study is to verify that
taking ginseng does not cause the body fever and elevated body temperature.
The study suggests that:

NBAE S AW RME I R 2, e b R AT ST 200048 I o0, e v [ 0 S 1 vh 245 %
R TATC200A AN (R AR b LR A S R, e, E RN,
NG, EARE, LR, RIS, BIH, RO, AR, AR, BIIEE, YRS 4
% CREGHY) b A S EAC R, S M B SRS A S BRI, SR
HAT B 9008 i L1238, A 0E, bR FUR SR S S S S he 10, R M)
A 5 MR B BOMGE R ISR T e (R IR R 1 B & B 5 B e D NESh e, 18
VMR AR, G R R IR KR A S B, LR I A S
BI5GB A A I P R v Ok P B S L B AL R o b IS M, TSRS e 2 B
ML b, Rk FEa e, ©

EANB RIS A EEE I h %% (SRR VEIRY) | % I M DL AT A,
VRN, BRI AB A, AT, TS T A S A HA
PO, TS AT RN TR, T AR S R AR R B, I
SRR RIS BT AE 2, DRI W 0 9 066 it K 3T 87 i T (R 28 2 TR 2,

FEh Bl AT A S R AR 9P FORE, U AR e/, A e, i
FIThRE, LEWGIER, AERE, —UAMEMREZ R, BEZIEE, WL, [
TE,OMEE, R, MRS, IO, TR, N LRSS, ATLAR I, B, 7%
W, MR, &, RS, BARMI-10%,

AL DL RS IR, A S R E R 2 A20004E 0L i R, fEEEE, HAR, B
AR B WL B COA TAELL E, HATA S th T4 B30T R SR C Ll A 2t 7, (e
R AR T 25 B Tk DR v b T06, B9, 55, S 4 NEIRS S B8 5 B 2 e — B
KRR H I, [ I ] LU T A S 4 i AR IR, (KBE,  HU 288 5 Sh il (7 o i J At i
MRfr, SABIEE ST, SR EET R, MR EY, CREMWDIR, XIEIFH
EWHO A T PR YA B9 1 H 2 52 5 A5 08 b AT K A3 A 2R
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AT A VIR EAS S5 R AR, R ThE, (e S ABIGR 2 SEE 43 531 H Y 1
REASAN, Gl KA B SN A% o, A2 B A AR AS 2251
AR AR, MR UFESEREN, IRk AS RS 5 R AR
KT E, S ATORHT,

The study demonstrates that despite the fact that the temperature change in the
Acupuncture Points occurs at different time points of intake, it has a downward
trend after intake of 30, 60 and 120 minutes, 2 and 4 weeks and an upward
trend after 8 weeks’intake onwards. The change is still within the normal limit of
body temperature. We find out that there is the least change in Korean red
ginseng(group 1).

AT T8 s RUE A R TN 28 T 1 S TR I T) 07/ i i B A P 424k, (B4 Ik FH30min,
60min, 120min, 28 &4 5 R4 RS, N8R o4 Eotmass, KinZ ba )
TR HIIEE N, 28— HA R b/,

In terms of indicators of blood pressure, pulse, breathing rate, there is a change
at some time points before and after intake in all 5 groups. However, this
change remains within normal limits. Overall, there is no significant difference
when the comparison among the 5 groups is made as far as the change of
these indicators is concerned.

DA, BRIy s Sy fabs, 7o ANAE IR I NS BRI A T ) — SE N [R] A DL B FE R
A, ARMX LR IEFERE N, E2, sUXEIERIN S, AN4EAR R
Al

Experimental results on a comprehensive discussion could be considered:

1. According to the study of clinical trails, taking 4g Chinese Northeast ginseng,
Korea red ginseng and Korea White Ginseng respectively in two times. Continued
for 12weeks, we cannot observe any reaction fort emperature rises. At the same
time the pulse, breathing observation revealed no fast and slow response. Blood
pressure(systolicpressure) and low pressure(diastolicpressure) have no rising or
declining reaction. But for the patient with higher blood pressure, it has a certain
effect.

2. In the test of surface temperature of certain acupoint, the temperature of
some people taking Korea red ginseng, Korea White Ginseng, American ginseng
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may slightly rise compared with the control group. The reason is that the
scientific research conducted during January to June, putting it another way, the
scientific research conducted during the winter, spring, summer in northern of
China. During the three seasons, the changes significantly, the indoor
temperature is between 18C-25CTtherefore the surface temperature constitutes a
positive temperature effect. No significant differences among the four groups,
having no statistically significant.

3. According to the clinical comparative study, the Northeast red ginseng, Korean
red ginseng, Korean white ginseng have a strong tonic effect .They can build up
strength and energy, recover from the symptoms caused by tiredness. The
effective rate of recovering from dizziness, headache, fatigue, doldrums,
insomnia and dry mouth which arised commonly is between 70% and 90%.lIt is
of prominent significance.

4. With regard to the ingestion dose and treatment of ginseng (taking time),
according to the 6 analysis of clinical symptoms of dizziness, headache, fatigue,
doldrums, insomnia and dry mouth, the ingestion dose is 2g pe rperson a
day(lower than2/3 of 3g which is the therapeutic dose), two times a day is
proper. Therefore, mentioned does is deemed as the optimal dose and should
continue not less than 2 months. Based on the clinical analysis, the symptoms
are mitigated after intake of 2months, also, the energy and physique are
improved significantly. Reverse reaction such as dizziness and headache are
mitigated obviously. Fatigue, lack of energy, insomnia, dry mouth and other
symptoms are mitigated obviously. Korean red ginseng, American ginseng,
Korean white ginseng, Northeast China Ginseng and control group comparison,
statistical treatment of these symptoms efficacy significant, and the contrast
between the Korean red ginseng, American ginseng, Korean white ginseng and
Chinese northeast ginseng group, statistical treatment efficacy difference
meaningless.

5. Finally, when taking ginseng, according to Chinese Medicated Diet learn Note:
hypreactivity of yang due to deficiency of yin, hectic fever, cough, hemoptysis,
lung—heat or cough with accumulation of phlegm, hyperactivity of liver—yang,
flushed eyes dizziness, and all hyper activity of fire yin deficiency
contraindications taking, as ginseng has atonic @i role, Chinese medicine
believes that “The excess of g/ is fire. "so the hyperactivity of yang should not
take ginseng.
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3) Taiwan

Comparitive Clinical Trials on the Body Temperature Responses of Taiwanese
Administered Korean Ginseng and American Ginseng

Purpose :

The aim of this study was to compare the thermal responses between intaking of
Korean ginseng and American ginseng in Taiwanese by monitoring vital signs
(body temperature, blood pressure, pulse rate) and body heat.

Materials and Methods :

Healthy Taiwanese subjects of either gender between the ages of 20 and 60
were recruited. The subjects were divided randomly into four different groups:
Korean red ginseng group, American ginseng group, Korean white ginseng group
and placebo group. Powder-based ginseng capsules (400mg) were distributed to
each of the subjects in the experiment groups in a double—blind fashion. Each
subject took 2,000 mg (5 capsules) b.i.d. for 4 weeks. During this period, all
data was collected at before, 60 min, 120 min, 2"week and 4"week after the
first dose intake. Body heat response including the temperatures of 11
acupuncture points [Indang, Sugu (GV-26), Juning (CV17), Jungwa (CV12),
Gwanwon(CV4), left and right of Gyeonryo (SI-1), left and right of Inyeong
(S-9), and left and right of Wunmun (L-2)] checked by means of DITI (Digital
Infrared Thermal Imaging). And Vital signs (body temperature, blood pressure,
and pulse rate) were measured. All subjects received questionnaires, including
scaling charts for general physical conditions such as headache, dizziness,
sensation of an increase in heat, epigastric discomfort, skin rash, loss of
appetite, indigestion, diarrhea, constipation, insomnia, dry lips and mouth, an
obstructive feeling in the chest, sores on the tongue, and nasal bleeding.
Utilizing scaling charts allows self-reported symptoms to be measured and
analyed.

The compiled data was analyzed using SAS. ANOVA between groups and
repeated ANOVA Within the group.and Tukey's post—hoc was applied. A p-value
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of less than 0.05 and 0.01 was considered statistically significant. All data are
presented as means * SD.

Results :

Change of acupuncture point temperature at each time point

The temperatures of eleven acupuncture points [Indang, Sugu (GV-26), Juning
(CV17), Jungwa (CV12), Gwanwon(CV4), left and righ tGyeonryo(SI-1), left and
right Inyoung(S-9), and left and right Wunmun (L-2)] were checked to measure
the body heat response of study participants who took Korean red ginseng,
Korean white ginseng, and American ginseng. The results are shown in Tables
1-11.

Korean red ginseng group, American ginseng group, and Korean white ginseng
group all exhibited constant temperature at all acupuncture points until 4 weeks
after intake. There were no significant differences of body heat responses( the
temperature of 11 acupuncture points) between Korean ginseng and American
ginseng at all acupuncture points (Tables 1-11).

Changes of vital signs such as blood pressure, pulse rate, and respiration at
each time point

Vital signs such as blood pressure, pulse rate, and respiration at each time point
were compared between 4 groups. The results are shown in Figs. 1-4.

Systolic blood pressure in Korean red ginseng group and American ginseng
group were not changed and constant until 4 weeks after intake (Table 12).
However, that of Korean white ginseng group rapidly increased in 60 minutes
after intake, decreased in 2 hours after intake and then maintained constantly.
Diastolic blood pressure in all ginseng groups was the same trend as the
systolic blood pressure (Table 13).

Pulse rate in Korean red ginseng group and American ginseng group were not
changed until 4 weeks after intake. However, that of Korean white ginseng group
was increased in 2 weeks after intake (Table 14).

Respiration in Korean red ginseng group was increased until 120 minutes after
intake and then decreased (Table 15). However, respiration of American ginseng
group was decreased until 120 minutes and then increased.
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Abnormal reactions :

Overall, general adverse reactions such as headache, epigastric discomfort, skin
rashes, loss of appetite, indigestion, diarrhea, constipation, insomnia, dry lips
and mouth, obstructive feeling in the chest, and sores on the tongue occur in
some participants after taking herb. In this study, minor symptoms on headache,
diarrhea, and sores on the tongue occured in some participants after taking
Korean white ginseng capsule.

Table 1. Temperature of the Indang acupuncture pointateachtimepoint

) ) Korean
Ginseng Korean red American )
. . . ) Placebo white
Time point ginseng ginseng )
ginseng
) 32.4 + 32.6 +
Before intake - 32.3+1.0 | 32.4+1 .1
) ) 32.3 + 32.5 + 32.5 + 32.0 +
60 min. after intake
0.9 1.0 0.7 1.1
120 min. after 32.4 + 31.7 + 31.9 + 32.2 +
intake 1.2 1.1 1.1 0.8
2— weeks after 32.1 + 32.5 + 33.0 + 324 +
intake 0.6 0.8 1.0* 1.4
] 32.5 + 32.6 + 33.0 + 32.7 +
4-weeks after intake
1.1 0.8 0.7* 0.5

* Compare with 120 min. after intake, p < 0.05

Table 2. Temperature of the Sugu acupuncture point at each time point (GV26)

Ginseng Korean red American Korean
) ) ) ) Placebo ]
Time point ginseng ginseng white
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ginseng

Before intake

60 min. after intake

120 min. after

intake
2— weeks after

intake

4-weeks after intake

31.£1.

31.4+£1.2
31.1x

1.4
31.5+

0.9
31.8+

31.6x£1.5

31.5x1.4

31.1+£0.9

32.1+£0.8

32.0£0.9

31.9

1.1
31.6

1.1
31.0

1.0
31.9

1.4
32.3%

0.7*

-+

-+

-+

-+

31.8x£1.0

31.4x0.9

31.5£1.0

21.0x1.2

32.3x0.4

* Compare with 120 min. after intake, p < 0.05

Table 3. Temperature of the Juning acupuncture point at each time point (CV17)

) ) Korean
Ginseng Korean red American )
. . . ) Placebo white
Time point ginseng ginseng )
ginseng
Before intake
32.0+1.3 31.8+1.5 32.6+1.3 32.1+1.9
60 min. after intake
32.7t1.2 32.4+1.6 32.5+1.2 32.1+1.2
120 min. after
intake 32.5+1.7 31.8+1.7 32.6t1.1 32.6+0.7
2— weeks after
intake 32.3£1.0 32.1+1.0 33.0+£0.7 32.3t1.4
4-weeks after intake
32.2+1.6 32.2+1.2 32.6+1.0 32.7+£0.8

Table 4. Temperature of the Jungwa acupuncture point at each time point

(CV12)
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Korean

Ginseng Korean red American ]
. . . ) Placebo white
Time point ginseng ginseng )
ginseng
Before intake
31.5+1.5 31.2+1.7 32.2+1.6 31.9+2.1
60 min. after intake
32.1£1.5 31.6+£2.0 32.3+1.4 31.9+1.2
120 min. after
intake 32.1+1.8 31.2+1.9 32.3+1.3 32.2+1.0
2— weeks after
intake 31.9+1.2 31.8+1.0 32.6t1.1 32.0+1.7
4-weeks after intake
31.7+2.2 31.9+1.2 32.4+0.8 32.2+1.0

Table 5. Temperature of the Qihai acupuncture point at each time point(CV 6)

) ) Korean
Ginseng Korean red American ]
. . . ) Placebo white
Time point ginseng ginseng )
ginseng
Before intake
29.5+1.9 30.1£2.0 30.3+1.7 29.5+2.6
60 min. after intake
30.0t+2.1 30.2+2.3 30.3+1.4 30.0+1.2
120 min. after
intake 30.2+2.1 30.5t+1.6 30.5+1.2 30.8+1.7
2— weeks after
intake 29.7+2.3 30.2+1.4 31.2+1.3 30.6+1.7
4-weeks after intake
29.8+2.2 31.1+£3.2 31.1+£0.8 30.2+2.3

Table 6. Temperature in left of Gyeonryo(SI-1) acupuncture point at each time
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. Korean red American Placeb Korean white
Inseng ginseng ginseng acebo ginseng
Time point
) 25.4 + | 24.6 + 25.8 +
Before intake 25.7 £ 1.6
1.2 0.8* 1.6
) ) 25.1 + 24.9 +
60 min. after intake 24.8 £ 1.5 25.7 £ 2.0
1.7 0.9
) ) 24.9 + | 24.6 + 24 .6 +
120 min. after intake 259 £ 1.6
1.7 0.8* 1.1%
) 25.9 + 26.1 +
2— weeks after intake I 8 26.0 £ 1.7 - 26.4 £ 1.2
) 26.4 + | 24.7 + 25.7 +
4-weeks after intake 26.3 + 1.7
2.5 1.1% 1.6

Compare with 2-weeks after intake, p < 0.05

Table 7. Temperature in right of Gyeonryo(SI-1)

acupuncture point at each time

point
. Korean red American Korean white
Ginseng , . Placebo '
ginseng ginseng ginseng
Time point
) 26.6 +
Before intake | 7 26.1 £ 1.7 26.3 £ 1.8 26.1 £ 1.6
) ) 25.8 +
60 min. after intake | 5 26.0 £ 2.2 26.3 £ 1.7 27.1 £ 2.5
120 min. after 26.3 +
) 25.6 £ 1.0 25.5 £ 0.8 27.1 £ 2.4
intake 1.7
2—-weeks after 26.3 + 27.5 £
] 26.2 + 1.2 27.3 £ 2.0
intake 1.7 2.6%x%
4-weeks after 27.8 27.8 £
) 27.2 + 1.8 28.2 £ 1.0
intake +1.6%* 1.9%x%

x»xCompare with 60 min. after intake, p < 0.01

*x% Compare with 120 min. after intake, p < 0.01

Table 8. Temperature in left of Inyoung(S—-9) acupuncture

point
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. Korean red American Korean white

Ginseng . , Placebo .
ginseng ginseng ginseng
Time point
) 32.5 +

Before intake 32.2+ 1.4 31.7 £ 1.5 - 32.0 £ 1.0
60 min. after 32.1 + 32.1 +
] 32.1 £ 1.3 316 £ 1.2
intake 1.8 1.0
120 min. after 32.2 + 31.8 +
) 314 £ 1.5 32.1 £ 0.5
intake 1.4 0.9
2—-weeks after 31.8 + 29.9 +
] 32.1 £ 0.9 319 £ 1.2
intake 0.9 8.7
4-weeks after 32.2 + 32.7 +
) 32.0 £ 1.2 32.5 £ 0.6
intake 1.5 0.6

Table 9. Temperature in right of Inyoung(S—-9) acupuncture point

at each time

point
. Korean red American Korean white
Ginseng , . Placebo '
ginseng ginseng ginseng
Time point
) 32.1 +
Before intake I 5 31.8 £ 1.7 324 £ 1.3 32.1 £ 1.0
) ) 32.3 +
60 min. after intake I 9 32.2 £ 1.5 322 £ 11 319 £ 1.3
120 min. after 30.3 +
) 31.5 £ 1.8 319 £ 11 32.4 £ 0.6
intake 1.5
2—-weeks after 31.9 +
] 32.3 £ 1.0 328 £ 1.0 322 £ 1.3
intake 0.9
4-weeks after 32.4 +
) 32.2 £ 1.5 32.7 £ 0.6 32.8 £ 0.6
intake 1.5

Table 10. Temperature in left of Wunmun(L—2) acupuncture point

point
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. Korean red American Korean white

Ginseng . , Placebo .
ginseng ginseng ginseng
Time point
) 32.4 + 326 =+

Before intake - 31.7 £ 1.3 - 325+ 1.2
60 min. after 33.0 £ 32.7 +
] 32.1 £ 1.3 322 £ 11
intake 1.3 1.0
120 min. after 32.7 £ 32.4 +
) 31.6 £ 1.5 32.5 £ 0.7
intake 1.4 1.0
2—-weeks after 32.6 33.0 +
] 32.2 £ 0.8 326 £ 1.5
intake 0.7 0.6
4-weeks after 32.3 £ 33.0 +
] 32.0 £ 11 32.8 £ 0.6
intake 1.6 0.7

Table 11. Temperature in right of Wunmun(L—2) acupuncture point at each time

point
G i s & ng Korean red American Korean white
) ) Placebo )
ginseng ginseng ginseng
Time oint
) 32.8 +
Before intake | 6 32.2 £ 1.6 33.0 £1.3 32.7 £ 1.4
) ) 33.2 + 33.1 +
60 min. after intake 32.7 £ 1.3 326 £ 1.3
1.4 0.9
120 min. after 32.8 + 31.7 +
) 31.8 £ 1.7 329 £ 0.6
intake 1.5 3.6
2—-weeks after 32.5 + 33.4 +
] 324 £ 1.0 33.0 £ 1.8
intake 0.8 1.1
32.7 + 33.5 +
4-weeks | 8 326 £ 1.3 0.7 33.1 £ 0.6

Table 12. Change in value of systolic blood pressure at each time point

Ginseng Korean red American Placebo Korean
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) ) ) ) white
Timepoint ginseng ginseng )
ginseng

Before intake 116 £ 11 110 £ 13 108

60 min. after intake 113 £ 13 108 £ 11 108
120 min. after

12 110 £14
14 "1 £ 11

) 117 £ 15 110 £ 10 108 £ 14 112 £ 11
intake

2— weeks after
115

-+

) 17 116 £ 12 107 £ 7.1 110 £ 14
intake

4-weeks after intake 114 £ 12 112 £ 13 106 £ 10 113 £ 15

Table 13. Change in value of diastolic blood pressure at each time point

) ) Korean
Ginseng Korean red American ]
) ] ) ) Placebo white
Timepoint ginseng ginseng )
ginseng
Before intake 73 £ 12 71 £ 8.7 72 6.0 68 + 14

+
+

60 min. after intake 72 + 8.3 67 + 10=* 69 10 71 £ 9.5+

120 min. after
72 + 11 68

-+

10 64

-+

) 6.5 70 £ 9.0*
intake

2— weeks after
) 67 + 12 69 + 8.7 65 + 6.3 62 + 7.8
intake

4-weeks after intake 68 + 11 72 + 6.0 64 + 6.1 69 + 9.5+

* Compare with 2— weeks after intake, (p < 0.05 )

Table 14. Change in value of pulse rate at each time point

Ginseng Korean red American Placebo Korean
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white

Timepoint ginseng ginseng )
ginseng
Before intake 71 £ 8.9 73 £ 15 73 £ 10 68 + 7.7
60 min. after intake 66 + 8.7 68 + 12 69 + 11 68 + 10
120 min. after
) 69 + 12 72 + 9.9 69 + 9.7 72 £ 11
intake
2— weeks after
) 68 + 11 76 £ 14 70 £ 7.4 74 + 8.0
intake
4-weeks after intake 72 £ 9.3 78 £ 11 73 + 8.7 70 + 8.2
Table 15. Respiration change at each time point
) ) Korean
Ginseng Korean red American ]
. . . ) Placebo white
Timepoint ginseng ginseng )
ginseng
) 19.6 + 20.8 + 19.6 + 18.9 +
Before intake
3.2 3.0 1.5 2.5
) ) 20.1 + 20.0 + 19.4 + 18.7 +
60 min. after intake
2.2 2.5 2.3 3.4
120 min. after 20.9 + 19.4 + 20.3 + 20.2 +
intake 1.3 2.5 2.6 4.0
2— weeks after 20.3 + 19.8 + 21.4 + 20.5 +
intake 2.8 2.8 1.8 2.8
) 20.3 + 21.0 + 21.6 + 22.1 +
4-weeks after intake
2.2 1.5% 5.0

* Compare with 60 min. after intake, (p < 0.05)
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SHE - ®MexH 7|™of| 2|5t Qlate] SRR of

AN et FE2FEe 9oy AL} 3
o] HE HEZ 3 Bartfai -2 20069 (Science. 2006 Nov
r

o ASAA FEE AFAL F+ Yee Wi

ZIdbe Foldle we Al WaE vusta, e g= e tid ASHE-ol A UCP2
TS vkl A7 de] o3t e $A4E AYE T

- EfsEAdA A9 AL AFEHE-l 91A S preoptic areadl Al o] Fo] Zvkal e A
A . Hypocretin lateral A143F5-olA oF 30007129 wH o=z WS Il sleep/wake cycle,
U B S244, iy, A4, 4ol doddrta ¢ A d5.(J. G. Sutcliffe
et al,, 2002; J. T. Willie et al, 2001, E. Mignot et al., 2002).

- Uncoupling protein< "] EZE=g o} ¢k o 9x]3}aL 31 ~ 34 kDa 9 #X27]2 %3]
S (Krauss et al, 2005). o] w@ujz-2 23514 A4t HAES ATPEAHoZ dAA7[A] X8}
3tal 74 #ETE 9ol A] uncoupling protein(UCP)o|gtar F-21] o] Ao 4ts}s)
H AYR7E 42 ARy 22ds &35 YERE. Uncoupling protein 47}A| typeo| 3+
o 2 5 UCP2& ¥, A%, 2, 242 AW 24 A3a 258 £33 240 FHIsH]
BHAEY oz Wyl A Al AFxdo] 83 A& svpa By UCP2y &Y
Aol Fadh g dvhar Bas i AeHE-2] hypocretinel A = @& 5 7] (Bruno
et al., Sciences, 2006) W&o RT-PCR4A UCP2¢ mRNAS W3 ARE 3kelsr] & 3

- UCP2E 39 A43t5-& AlF kel mRNA T3S &Rlsts WHoz oA A&

ol =.

N
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2. A9H BT

1) AAL, 1A 8 24 AY

2) AAZ, 1AL F= Edd 4T 7 &3 Foq F AL
3) AL, AL FE Rl AR 7 &3 Fo F A wke AT
A2, AL & ZEd A4 )4 wkE Fo & A wke AT

4) <

5) A&, A T Edd uHIHH} 374 Fodl 7 thHAGsHA UCP2 mRNA
24y wa

6) A, AL F= Edo ;AN I Folol 7 i FsHFAA UCP2 protein
24y wa

3. ATuE

1) AAL, 1AL 8 29 7
(1-1) "}92 AAL/1A)e 2D validation

(1-1-1) Aex4d == o] &3 AA =4

- ne~2 AT 457 me/kest AAA 043 me/keS ZEFEAF npHI T ogezd =2 o
g3to] 32.5C(n=4)¢} 34.5C(n=4) 22 ¢

- "R FoF 25% FRE 34.5C BEE A

A 53

o
o

o
£
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- o= A 457 me/kest AL A 043 me/keS FEF2AF ntEH S & jce packS ©] 85+
32.5C (=49} 34.5C(n=4) =2 <

- o 50% AR RE AL FA4 & HAUE
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(1-3) 9 & %9 validation
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2) AAZ, AAL F= Edd M4 37 &3 Foq 5 AE g AT

(2-1) B mpg2oA AAE AL A3}

- A @ A vkl FAHKRG), sH1AHAG), WAWGE) S F
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r o
2
rlo
B

increased temperature = KRG
1- - A
— W
—— Control

increased temperature (C)

0 10 20 30 40 50 60 70
time

- A ge A Pk 2dA FAKRG), SIRAG), MAWEE Fold F AF A edA 60
= &

o A2s W A3 FAHKRG) Fo 2FC A5 "W 15T Hobd FAHoRE Fongk A 3+
£ UEhd.
increased temperature(60 min)
© 0.0-
=
E 0.5 J_
o
E -1.0-
=
[ 2]
@ -1.5-
o
e *
o '2-0 L] L) L) L]
KRG AG WG DW

(2-2) AALZ/AAZ/ZZAL 5 B A Fo
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(2-2-1) AL BE Zdd AN Fo

- upg-2of 24k 100 mg/kg(WG100)¢ 214F 300 mg/kg (WG300) Fof & A 5AH W3 v

- Control Lol H]3] WG100 159 A9 A Fo] ¢ Zlow, WG3002 control 1w H| =&
Ao YR

increased temperature (T)

— Control
WG100 B
— WG300

° 10 20 ) 40 50 50 70 8 % 100
time (min.)

(2-2-2) IAL TE 2o A T
- A 2dloA 14 100 mg/kg(WG100)9F 914 300 mg/kg (WG300) F
= Control 159] AlZETF QIdHFe] 59 Aol £/ Yepgton, Qi F

ol ¥ ¥ dehd

2 &

— Control
WG100
— WG300

1.0

temperature (C)
=3
wn

2
o

0.5

T T T T T T T T T 1
0 10 20 a0 40 80 60 70 80 90 100
time {min.)

(2-2-3) AAL FE Rdd Qi T
- AAL 2o A ¢la 100 mg/kg(WG100)¢F 214t 300 mg/kg (WG300) Fof 3 A
- Control 153 4t Fo 52 v Aoz AL {7

rlo
e
S
e
ol
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05+

0.0

s
o

increased temperature ()
B

— Control
51— weio0
— WG300

T T T T T T T T T 1
'] 10 20 30 40 50 60 70 80 20 100
time (min.)

(2-3) AAL/AZ/FZAL & B2 374 Fo

(2-3-1) BAAL T& 24 374 Fo

- ukg-2=¢] 8}7]4F 100 mg/kg(AG100)9} 31714 300 mg/kg (AG300) Fof 5 A& =7 W3} vl
- 5 I EF Ao AP oern Control¥ AGIO0 IFLS H|=3E 7 Ely
AG300S 60% o] Fo] ALo] 7adtE AoRE U

0.54

e
o

increased temperature (T)

— Control
AG100
— AG300

T T T T T T T T T 1
L] 10 20 30 40 50 60 70 80 90 100
time (min.)

(2-3-2) AL FE Rdd 374 Ty
- 1AL 2doA 3}7]4F 100 mg/kg(AG100)¢F 3714F 300 mg/kg (AG300) Fo] 3 A& W3l =

4
- Control 1§ AG300 1§9 AL HEH AFS FAF WA AGI00 Fol 1§ Aol o
F5asl e
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204

— Control
AG100
1 — acs00

increased temperature (C)

054

T T T T T T T T T )
0 10 20 30 40 50 60 70 80 90 100
time (min.)

(2-3-3) AAL & 22 374 7o

- AA2 2dolA 37]4F 100 mg/kg(AG100)9F 3714k 300 mg/kg (AG300) Fo & A2 W3l 54
- Control ZFET AGIO0 Iw2 Aol ¢ Yolxorn AG300 Iiu2 Ao ta Folx o
control Z1E3} H]=3 Ao 7 AL FA4
e
£
§_
= — Control
AG100
— AG300
=4 0 10 20 20 40 50 50 70 80 90 100
time {min.)
(2-4) AAL/TAX/AZAL 55 2 T4 Fo
(2-4-1) AEAL 5E Bdo T4 F4
— k-2 &4t 100 mg/kg(RG100)9F €4t 300 mg/kg (RG300) Fof % Al W3l 54
- RG100¢] % Control ZLF¥} H|S2E}Al A0] wrolxl vbH RG300 Fo 159 A2 60%87HA

FASTIE 2 olFel Fasts A% Ve
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0.5+

=
o
5

&
&

— Control
- RG100
— RG300

increased temperature ()

-
o
1

45

o 10 20 30 40 50 60 70 80 90 100
time (min.)

(2-4-2) BAL FE ndd 4 Fd

- 1A EdoAq 34 100 mg/kg (RG100), 4+ 300 mg/kg (RG300) Fo ¢ A2 W3}
- RG1009] 749 Control I1HI} H|=3 A2S e oy RG3002 Control ZLF R A
e

— Control
RG100
181 — RG300

increased temperature (C)

0.5

T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100
time {min.)

(2-4-3) AAL 5E Rdd 4 F9
- AA 2doA 4 100 mg/kg (RG100), T4t 300 mg/kg (RG300) Fo & A= ZA
- Control Z1E¥ &2F Fo] 158 H|23 HEo R FX4
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increased temperature ()

154 i
— Control

RG100
— RG300

T T T T T T T T T 1
0 10 20 30 40 50 60 T 80 20 100
time (min.)

(2-5) AAL/TALZ/AZAL T5 R Q4L 34, T4 Fo vl

(2-5-1) AL 5& 2l A, sV, T4 F9 v

- ARG, HWG), 71HHAGS 27 100 mg/kg FoAd 5 A W3t vl Al I3 Fo IF
o] Ao] Yolx= AdFo] YER S

- Control Z1&3¥ 34t 74t Fo 259 A5 v

h

M

o
o%

A

- ARG, AHWG), 7IHAGSE 2+ 300 mg/kg T3 & A2 TS vk Ay Q1A
A ggla 3714S controld B3k Ao Z ey

05 051

increased temperature (C)
ncreased temperature ()

404 — Control
— RG300
— WG300
— AG300

— Control
RG100

— WG100
AG100

10 20 30 @ 50 60 70 80 90 100 10 20 30 40 50 60 70 80 80 100
time (min.) time (min.}

(2-5-2) AA2 TE B 94, 3714, T4 Fo vl

- THRG), WG, S71HHAGE 727t 100 mg/kg FoAgh & A9 S-S vasgh 43 14kl
M = ALS FASkE A4S BHilon st Agte] FUtEeE Aol o Sbskgl o v
42 Control 133 M523k 43S 1l

- THRG), WG, S71HAGE 727t 300 mg/kg Fogh & A9 S-S vasgh v g4k
A4S A o] FolA &= AFS Hoy v 317142 Control 1w v AES HY
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— Control — Control

RG100 — RG300 T
15 WG100 L ‘

— WG200

AG10
G100 — AG300

temperature (T)
temperature ()

05 05

10 20 30 40 50 60 70 80 %0 100 ) 10 20 30 a0 50 60 70 80 20 100
time (min.) time (min.)

(2-5-3) AA2 TE 2l 94, 3714, T4 Fo vl

Control Z1§3} Hlwste] A &o] A stobgm, A A Aeo] ol TS 1
- B4 ¥l 4% control TFF FARA Aol FAHE AFE R0

- RE), W), SA71HAGE 212 300 mg/ke Fold F AL M 1ol 7
Control 71§ wjaste] Al&o] obgon Qiw T4 control TEH FAS Lol A5
Bae wel.

ro
iy,
i
e
N

05

increased temperature (T

T — Control
RG100 — RG300
— WG100 — w300
AGI00 — AG300

10 20 30 a0 50 60 70 80 50 100 : 10 20 30 40 50 60 70 80 %0 100
time (min.) time (min.)

- ARG, JMHWG), 3713 AGS 22 100 mg/kg T3k § 302 AAL, BAA L
ol A A2 W3t vl

I
- RAAAA L wE A olake] HLo] ol AL R Faka} olake] ALo] A UEh

A 5

)

30 minutes
3 1.0
@
5 0.5-
o
2 0.0
£
£ 05
o
b
@ -1.0+
e
o
.45 T T T T T T T T T T T T
> N N
&@ e@b G@Q 0@“ és" 0\@ 0@0 0@% és" 0\@ 0'\@ &
IS S g & W ¥ &Y
Hypothermia Normal temperature Hyperthermia

- 230 -



- ARG, JAHWGE), 7IHHAGS 2t 100 mg/kg T8 F 60+t AAL, AdA =,
oA AL W H
- QAL melolA] 71 Fob Fe Alee] ol AL R Qi ok aFe] ALl

s

A& &

=

ol

60 minutes

L]
]

-
1

(=]

"
-
1

Jo o

increased temperature (C)

2-
.3 1 ] 1 L] T 1 1 1 T 1 L] 1
N
S SN L oy 0'96 o‘o N
& v S ¢ & v f & v
Hypothermia Normal temperature Hyperthermia

- ARG, AHWG), 37IHHAGS 27 100 mg/kg T8 + 100+t A AL, B3, LA
Bl A A2 s} v

- AR weelA 814 ok ge) ALl wolym, 44 Ae melelAe Qlike] A Lo voby
3, dAR B A= M V)4 FoF 1F] AlRo] Asda A Aol woly
100 minutes

L)
J

-
L

increased temperature (C)

0

I

21 . —

ooéo\é?\é:@\@ v("@ o \ o's':\o"& ‘9"& 006“& e’*@_t\o"@ v-"\@
Hypothermia Normal temperature Hyperthermia

- ZAREG), AHWGE), 371 AGS ZH7F 300 mg/kg FoIdh § 3040 AA, A, TA &2
Ao A A W3} vl

- AA RdoM = 4 13, s71a Fol 2w Aol wobxlal, AR Rl = St 3}
715 ol 279 Aleo] Wi, Al RHox e 34 Fof 59 Aol A UER
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30 minutes

e
=}
J

bd
L]
1

o
o
N

o
o
1

2t
o
1

increased temperature (C)

=y
o

T T T T T T T T T T

L) L)
> & & N > » & > » P H

& S " a® U S S ) & S S S
s &€ 4\& v-é’b & & Ys':’h s & st\éh v'-:;b

Hypothermia Normal temperature Hyperthermia

- ARG, AHWE), #713HAGS 2H2F 300 mg/kg Folgh 5 6020 AA2, AAAL, AL 2
QoA Ale ek v
- AAE mAAA S R Fe] Aol Holha, mAe RHAE Qi Fib FoF 1Fe

Aol Fedt

60 minutes

&4

=

ERR

(o]

3

=1

E 0+

2

o

@ 14

©

<

[T}

L2l T T T T T T T T T T T
> & & & Yy & & & >y ® O
IR S & S S S O S S

s & & @ s & & & & & & &
Hypothermia Normal temperature Hyperthermia

- ARG, AHWG), 37IHHAGS 77 300 mg/kg Fog F 100+t A AL, A, LA

2R A Ae Wk v

- AAle BN A4 FoF g9 Alee] ¥5da, 44 AL
A

StobgaL, aA|2 BEle = Aatdt Bak Fof ] Aol A
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o
J

o
(4]
1

0.0+

increased temperature (C)
: o
[4,]

100 minutes

1.0
1.5
"2 -0 T T T T T T T T
) > & & &
\,‘o oD RSl )
0 (? (;b °°¢ Q_G ,g\c;b 7‘0
Hypothermia Normal temperature

3) L2, A2 TE Edd 4 4 @3 Fo

(3-1) A2dA A3 374 FoA FEY A2 v

- WG, 71HAGS

A o] wolA = Aol eyt

- QL 31 Fel gl A%

39.0
38.8

38.64

s

temperature
™ o ™ o @
9 9 9 8 8
- ® w o o

o
-
N

©w
@

T T T
o

o&o“-‘c?é‘-‘

= A4

247k 100 mg/kg Foldh ¥ o)A
A

el Al Aol vpehtA g

Hyperthermia

s AT

— WG
- AG

—— Control

T
30

- WG, 3713HAG)S

T T T T T T T T
60 90 120 150 180 210 240 270
time

T T T T
300 330 360 390

247} 100 mg/kg Foldh 5 A2eA A2 S-S

sp)ake frelHQ) Aolsk vehtA ekehe
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0.4

0.2

-0.2

-0.44

temperature

N
e

—-— WG
- AG
—— Control

T T T
0 30 60 80

T T
120 150

T T
180 210
time

(3-2) A29A A3 374 FoA TEY A2 v

- WG, IHAGS 242 100 mg/kg FoIg %
A

Ehe g

d

Aol kol Aol
- 2l
39.04
38.8+

38.6

38.44

temperature
[ © [ (2]
~ = & 8
o o [~} N

[
=~
-

37.24

37.0 T T

ot sp)ak ol TE A% folH

T
240

T T
270 300

T
33

Séﬂ

360

- WG
- AG
— Control

0 30 60

- AMWGQ), F71HHAGS 27 100 mg/kg Tk - aL2olA] A

71 fol AR Aol YEA

T
120

0ol o
=]

T
150

T T
180 210
time
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0.5

- WG
- AG
—— Control

-0.54

N

-1.64

£

T T T T T T T T T T T T
0 30 60 90 120 150 180 210 240 270 300 330 360
time

(3-3) A2oA A3 374 FoA FEY A2 v

Stolx = ko] vpehte
b 81 Fol R A9 folHQ Aol v gy

40+

2l
Ao
A4

38+

—-— WG
- AG
—— Control

temperature
@
3

w
=
1

324

30

- QHWG), BIHAGIE 212 100 me/kg FoIF F AL Ao FRL v
sp)ake frelHQ) Aolsk vehtA ekehe
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0+

&) —- WG
N3 s
-3

—— Control

temperature

T T T T T
0 50 100 150 200 250 300 350 400
time

H e, AL BE BLo] AT /1 VR Fod F AL W AT

(4-1) A&oA A A sH713te] vk Folo] g AAvg W

(4-1-1) Ag =
- 5% 7799 4% ICR v}$-22 (n=5/group)
- Group : Control (DW treatment)
PG (23 <14 300 mg/kg)
PQ (8714 300 mg/kg)
- 14Uz SUS ARl FoF F, 14U A FoF 2A12F $of 120
- 12082 ¢t vh9-A= 25T ALoA A2 =4

o
2
=

1027k Al =4

(4-1-2) 2g Azt

- F59 A2 aPgzAAME Al IFo] 1208 s dAS A2S FASE AoE YERE
- A& A A ARES 7FoR 59 7 2 ZME control Lol AT AL FAGHE
WA e b s ol 2FS Aol 1TColst®E Frlshe AEdS B9
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Normal room temperatures

Normal room temperatures

i — 3n
= -# Control £ ~+ Control
540_ - PG g 21 - PG
© -+ PQ L
2384 £
R = S SR === z
£36 g
5 ki
S 344 9 0
32 T T T T T T T T T T T 1 E'a 1 1 1 1 1 1 1 T T T T 1
0 10 20 30 40 50 60 70 80 90100110120 0 10 20 30 40 50 60 70 80 90100110120
tirne {minutes) tire (minutes)
(4-2) A Qs 314t whbE Fojo og A Aukg vl
(4-2-1) 23 Ho]—
- % 7799 A ICR vl$-2= (n=5/group)
- Group : Control (DW treatment)
PG (az&214F 300 mg/kg)
PQ (3714 300 mg/kg)
- 14Y47F A3 AR Fof 3 149 Al FoF 2A17F Fol 1202 <9t Wl 102w Al 54
- 1208 §<¢F wh-2=E 38T a2 FAMUlelA AL ZA
(4-2-2) 28 Az
- @29 AL aYZAAE A el 1208 B AlLol St Al AEshe HHL wal
- A& A A AHES 7FoE 959 57 YT = control 2FQ Aol 1T AL #HAas)
= W, R Fol gl 2~3T AR Aol folHow HAAaHdaL, 4 Fo] gl A
T 2T AX A2o] fFAadhes FEdFS Y.
- Control L&} thu]ste] e stal 3714 Fof vlg-AE5L 12 A0 M AL g 7|dE 2
gol tehkon, ol grlnct wejdiels of 2 HTL nAS
High room temperatures High room temperatures
464 31
-#- Control
444 &+ PG 27
- PO 1
42
0 ..................................................................................................

(

w
®

increased body termperature (°C)

(]
=]

1 1 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100110120
time (minutes)
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(4-3) A2dA aF A 317149 vtE Fojo 93 HIut
(4-3-1) N?‘@, b
- T= & o] 7 ICR "2 (n=5/group)

- Group : Control (DW treatment)

- 14

(4-3-
- #59) Ao 29

3L, control I3 a1 elAt Fo] aFA=

%)

hody temperature (

PG (az#214F 300 mg/kg)
PQ (3714 300 mg/kg)

AzE FAG A7kl FoF F, 149 A FoF 242 Fo

- 1208 EoF kg2 10TCe A Auola A&

2) 49 Az

Low room temperatures

I~
iy

Iy
<

32

T T 1 1 1 I T 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100110120
tirme (rinutes)

o= Al Z1F°] 120+
- A B AR ARE NFow 959 F

ek Al o] fA3

A Ozl M= srqt Fol e Al Wt g1l

ok vl 10%0heh Ale 574

_,HEq y_o]

Agol 1T olste] WelA S A%e nel.

- Control
- PG
-+ PO
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5 i, A
LI el

rlo

€ o aFHAMAF 7 Fool 47 diHAFEHolA UCP2 mRNA

(5-1) A4y
- AR/ AN AL FAol Bk IFE v diEAI e A%
- Total RNA isolation
1. 24 % 0.03~5g4% e} Trizol 500ulel] Yot
Homogenization%+t}.
Trizol9] 1/5%2] chloroform< golFt}
23] voltex3dtr},
5 mins at RT or on ice
14000rpm, 15min, at 4TC
Aqueous phase®t A Z& tubeol 71t}

271 aqueous phase®t isopropanols Yot}

© oo N> O W

. Up&Down 53] & 3mins on ice
10. 14000rpm 10mins at 4C
11. A=9S AAT 5 75% EtOH(with DEPC)500ulE #7}ste] 24 veltexdte] washal&

12. 7500rpm bmins at 4T

13. EtOHZE <+43] A4S bBmins air dry

14. o]Z pellete] %ol wla}A DEPC water® =95t}
- c¢cDNA synthesis

1. 4dmg(¥ A %49 total RNA)o| DNase®} DNase bufferE 10Unit ¥+
2. 30mins at 37T
3. Stop solutione lul ¥=t}
4. 10 mins at 65T
5. OligoDT primer® dNTPZ Z+2zF 50uM, 10mM ¥ o=t}
6. 5 mins at 65C
7. RTase ¢ RTase buffer, RNase inhibitor, RNase Free waterE Y=t}
8. lhr at 427, 15mins at 72T
- Real time PCR

SYBR master mix 5ul

Primer(Forward, 5pmol) 1ul

Primer(Reverse, 5pmol) 1ul

water (DNase, RNase free) 2ul

template lul

total volume 10ul & real-time pcr -3

- 239 -



o
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rfo

r (

UCP2

B-actin

1:-11?1_

o mEAH 3714 @I Fojo] o7t tfrAGsHF A UCP2 mRNA &

12 0|= 4 300mg/kg
N2 s5&r

X2 =4 300mg/kg
X2 24 300mg/kg
X2 0|=4f 300mg/kg

Al =2 A
Eg o TrT T

0. &2 =4 300mg/kg
11. A2 2984 300mg/kg

88 N B W B B B s

(65-2-1) A2 w294 UCP2 2& <l

- Aol mERIak SIS Fekek whe-se) UCPz E 9l AY
o] of 80% = Sebtlovt 5 S1EAt oAl

UCP2 o]

=2 2~
oI

120.00%

100.00%

80.00%

60.00%

40.00%

0.00%

Al 2 0| A{ UCP2 mRNA &'dd

20.00%

-

iy
(=N b nn o

214 300mg/ke 0| = ¢f 300mg/ke

0
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(56-2-2) AL vl A UCP2 &d 39l
- Ao el 3r)4ke Fokdl nhg-2~e UCP2 o &9 A3 Al e elshe of7F Yol 3
7 ]

S G4 FobdE AFol HEOL T AFT #9599 Aot vehbd ¥

20| A ucP2 mRNA &F&d

120.00%

100.00%

B80.00% -

60.00% -

40.00%

20.00%

0.00%

ald

S 9|4+ 300me/ke 0| =& 300me/ke

(6-3) 2, AL F= B2 1AM 374 ik Fod g g A 3sHEe A UCP2 mRNA 2
d Hlx

(5-3-1) A& wh-$2e]4 UCP2 mRNA & %ol
- e vhgsel AL S Aa 1%k Q1 Rl vh2st control TE T F%Q) Aol heht

S
- QAT /IS MR Fold M vhese o AdERA UCPZ WAS ENF Az g
Q14 ol T1§o] control THFET T W, ) Fol 1§ Hl%ahA verdot feHel ol

= YUEhA] &9k
Ao ufexol A& =7 A9l UCP2 mRNA 238 A3 B% control 233 Q14+ = 374 &
of aFZt fF24Q1 kel 7F YERYA] gkol dA|sh= Ayt e

Normal room temperatures
UCP2

'S
iy

-o- Control
-+ PG
-+ PO

C)
o
o
1
=y
o
J

)
w
1
=
o
1

[
B
1
bl
]
L

hody termperature
o)
‘)3
Relative intensity

32

o
o

1 1 1 1 1 1 ] 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90100110120

e Control PG PQ
time {minutes)
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(5-3-2) 31-& n}g-2d A UCP2 mRNA 23d <l
- 1 v A 34 A% A AR A Aee A Aent 2 JuHgor], oy 514

s Qi ol A Aol el AL HAS

‘_‘

- 22 whgsel oASel UCP2 MAS BAF A3 A8 whesmth 1@ whgse] UCP2
wo] vioh A e vh-2o] ALt BE vkl A o] Frhsh: Avkeh X e
- 2# Q4 714k Fo] o] control TERTE UCP2 Wao] o} Alee] ol Avel U

she At} hebd,

O
r

UCP2
High room temperatures 151
—46 et
) -4 Control >
o
£ a4 - PG @
E -+ PQ S 1.01
2424 =
%401'&:&&‘5‘ <5 F_PPF! 2 -
= w 0.54 *
% 38- - P
o o
536 T T T T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90 100110120 0.0-
fime {minutes) Normal Control PG PQ
(5-3-3) A& ul$-2xoA UCP2 mRNA Zd <l
- AL wpgzo) AR T AT A AIE Al Al ZAd AT v dElen, old g4t

3 S Fo] ok AL FAHE TS BIS

- A2 w29 A gEel A UCP2 Hd S 48 Ay 42 npg-2ur A2 w29 UCP2
Aol frojHoR vrof AR FAdA AL FA57] 93] UCP2 Hdo] Sl oz Alnd

- a4ty 347)4t Fo] Z1Fo] control LR T UCP2 & o] H|SslAL ol A28 7oA A&
S FASE Adet dXske AT e,

i

Low room temperatures

UCP2
42+
-#- Control 1.5-
o 40 -+ PG
\0\_, >'|
w - PO -%-
ag 38+ S 1.04
3 £
E 36 ©
o= e 3
E 34 % 0.5 s
x bz
32 T T T T T T T T 1 T T 1
0 10 20 30 40 50 60 70 80 90100110120 0.0 . I - ]
time {minutes) Neormal Control PG PQ

- 242 -



6) ne, AL 2 mdo] mdsn 74 Fod 98 tuA4aRA UCP2 protein
ay @

(6-1) Ay
- A/A/A oA A FA4o] Et IFE vl giHANEHE
- protein F=

1. extraction buffer ZA

O5M EDTA(DH 80) .................... IOO/ZQ
OM MgCl e 100
IM DTT(-20°C Keeping):««-«--rrererrrnes 100
lo% Tl”ltOl’l X_loo ...................... IOO/ZQ
* protease inhibitor Cocktail Tablet %7}

14000rpm, 15mins at 4C

s Ne 2 tubeol] &

14000rpm, Smin at 4C

FeNE o tubeol 31t

thermo-nano dropl. & A3t}

2X sample buffer ¢ 1:18]&E Alo] &=t}

bmins, at 95C

® NSO W

Western blot
1. 8% Resolving gelS wHETH
#=H] 8] E liver, kidney sample< loading 3t}
120v 2hr running 3Ft}.
Runnig ¥ gel nitrocellulose membrane©l transfer
100v 1hr transfer
Transfer ¥ membrang PBS-TZ washgtr}
Blocking: 5% skim milk lhr at RT
12k 84 @ 5% skim milk + Nr3cl Ab, Actin Ab 1lhr at RT (Nr3cl= 1:7500, Actin=

® N LW

1:2000)

9. Wash @ Smins X 4

10. 2 84 : 5% skim milk + Anti—rabbit Ab conjugated HRP (Nr3cl= 1:5000, Actin=
1:3000)

11. Wash : bmins X 4

12. ECL solution #2] ¥ Detection
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7 gale] Ang 9istel Huel 2N Ase, B AP A% PR AAH EFAIFED
3ol = Q1% AAH, A, A A Aol ek wg WA B A
= =

A A9on ot QN B3 E= 40 And 4 x4 2 2
sgels el Ame] A7e Sl dEAE B QRARS Hshs Tl RARES stk 94
A Al Skl B2 kel FAEAA A LY Eel AT AT ALAUE ATl 2
HHQl 1210] B £l Ulslel ¥ APABE SJzleks Jlvte] HABES Sk A AFel ola) 471 B
Agolut Rakg ARG WA 0] D= AT, ABAF] A Aelol A el chal P
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2 AR Z1E 436 hedh 2 S@ae] A oile] mel e FR FROBGETLE DS AP

AV gZz=o S5 A gste o]_oﬂ;}

& 2 92k 699, A& 99 o g F 1689We] AFUIdAE MAFAL AGH FJPAE]
Ho 33.89i8.42/ﬂ] oo, HHAH 166.51+£8.21cm, B AF 61.46+£10.70kgo] At}

22k el W QFEA AolE BAG An AEaeld Mt AGAABE WA 179, o4 25%,

B(ﬁ’rﬂ’%xﬂ i T2 164, oAb 267, C(HEAE)T Ak 1878, A=t 249, D(IAHAIRH L E4t 18
oA 24 o ® ZALEo] w1k o) ZpelE HolA Yth(x*=0.271, p=0.965).
24
L RSN
= Oof At
B | C D
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a9 185 FAe Mg w7 g
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A dA#BHAM = AGEAAFT)T  34.5248.554], BEAAE)T  34.1717.53A4, COHZEAFH)T
32.21£8.5941, D(QIAMAIE)T 37.67+8.994= e} o 7H] Aole Qe AowE FAEA
t}.(Kruskal-Wallis test; p=0.464),
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61.61£11.92kg, D(S12HA1E)T 61.2949.51kgo.2 717} =AH o] AA] 7t 2pol= gl Aoz A
EoJ(ANOVA test; p=0.999), s Aol W& v EH(bias)S e Aoz B9
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7.1
4.8
0.0
0.0
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0.0
26.2
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0.0
0.0
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0.0
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0.0
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a9 189 AR a3k EE
8-3. w&4 B7t SAEH
8-3-1. 12t &4 B7HAFEYE) Y
8-3-1-1. Intend-to-treat 4
35 B Bascline
[ VisitSth
P=0.071 P=0.089 P=0.006 P=0.008
3 w ’_‘ r‘ ’_‘
% 33 T B L T
E a2
314
30
Group A Group B Group C Growp D
Treatment Group
% 190 99 AE A v 28 191 oY g Wat #7F v

LOCF (Last Observation Carried Forward) - ITT (Intention-to-treat) 2
(217HA135) groupol A H& Ao nla 125F 58§ Fo] AFEY Ao o3 7t
AAE), BE71AHAIE) groupell A= ZFol7t Q= #HA7F HeolA] @gkom, whnk
ol glx= Ao =E FW2F A} (Repeated measured ANOVA F=0.687, p=0.561).
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35 4 N Baseline

[ Visit 5th
P=0.006 P=0.022 P=0.002 P=0.004
34
g s34
£
=
g
g
2 821
31 4 m
30 T T T
Group A Group B Group C Growp D
Treatment Group
[e) = @ - -
9 192 ARG AE A5 B % 193 PEREG) Ad Wil 77 v

14

of wWe w2kl el gl om gt

dt
2,
Y

(o]

>
2
o
I
oo
P
2,
o
_—Oé
I
oo
—
N}
N
Lo

=
of Ade] A Ais Heolw

(Repeated measured ANOVA F=1.725, p=0.164).

35 4 I Bascline
[ Visit 5th
P=0.096 P=0.107 P=0.009 P=0.028
34
& oazd
i
i
H
£
@
= 32 4
31 4 H
30 T T ﬁ

Group A Group B Group C Growp D

Treatment Group

a9 194 AREFD A9 A3 v a9 195 A5F) A9 Wsk 7 v
F= A5 A3l AE C(HZEAE), DQIAAIE) groupd] A RE E-8& Ao vl 125 F& 5o

uq‘i )
FolshAl Fadhs AES Rola o, v Fod 2 3] Zol= B A At (Repeated
measured ANOVA F=0.798, p=0.497).
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35 I Baseline
[ Visit Sth
P=0.109* P=).334% P=0.037 P=0.101
34
L a3
=4
i
o
g
2 321
31
30
Group A Group B Group C Group D
Treatment Group
*: Wilcoxon’s rank sum test
= 5 o) 2 = =
a3 196 7 Ad S v a9 197 9 Ad Wk 1 v

gl AW
2 Aol7t Qi 4aE

o WERolo] mE o

25 Ao = C(HNZAE) groupolA 125 % S0 Ado] EAAC
ol ¥kt t}E oAM= U7t e AU flE Aow BEAFES o, #3t
A Qe Aoz e tHRepeated measured ANOVA F=0.281,

p=0.839).
35 4 I Bascline
[ Visit 5th
P=0.022 P=0.018 P=0.009 P=0.001
£ m: M B
E T T
£
g
g
3 224
31 4
30
Group A Group B Group C Growp D
Treatment Group
19 198 AP AE HS Bl 19 199 195 AYG Wk a3 vl

= A H-H o] AdstaMs A4AE HE& Ao vjg] BE oA 125 H5& F FAHoR 9
nds AAE HA Wk, dMHEERgog Qs 3k Fol= gle Aoz BAH I tHRepeated
measured ANOVA F=1.748, p=0.159).

- 258 -



35

34

Temperare

3l

30

33

32

HE Bascline

] VisitSth
P=0.014 P=0.018 P=0.002 P=0.001
AR I
T
50
Group A Group B Group C Growp D
Treatment Group

T 200 9193 A A5 v

4% 919 3
wE #7he) Aol gl Ao
35 4 HE Bascline
] VisitSth
P=0.937 P=0.366 P=0.541 P=0.708
T T
T
w6 i &
L oa
E
I
g
g
& 52+
31 4
30
Group A Group B Group C Growp D
Treatment Group
O 202 F2(9) ALE A5 v
[e)
-
W, WHEEE AioMr LIt x
p=0.366)

o9 201 19(EH Ad Wk 3t v

B2l Ad oA] HE Ao vl HE T Fost HAE Hola oY HHE H8o
2 YEltH(Repeated measured ANOVA F=1.566, p=0.200).

a9 203 () Ad Wsk 3 v

oA el AEHstE AMAE B8 A FE vueRS w fFolt 2ol YERA] ko
ol YElyx] &kth(Repeated measured ANOVA F=1.065,
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35 4 HE Bascline

] VisitSth
P=0.577 P=0.727 P=0.856 P=0.523
< ITTITTON
i = s
& oaad
=
'
E 32
31 4
30
Group A Group B Group C Growp D
Treatment Group
a9 204 () A A5 Hja % 205 (3 Ad WEk 3 v
A% o% F9) 94 B8 A3 FE awSEe W RE Pl Fo Al venlA ekgrorn,
HEEEQ Ao #3+e] Fpol= YEMRA  ZktHRepeated measured ANOVA F=1.200,
p=0.312)

35 4 HE Bascline

[ Visit 5th
P=0.510 P=0.008 P=0.966 P=.§52
ST
b
un il
L oa
=
i3
g
g
@
o X2
3l
30 T T
Group A Group B Group C Growp D

Treatment Group

% 206 A5 AE HAF v a9 207 A A€ WEE 2zt v

$9lo) Adns BHANE Hg A-F Aolsh MHEEE 7k o] BT o gl glow B4

E]/\;Jﬂr(Repeated measured ANOVA F=0.974, p=0.406).
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35 4 HE Bascline

] VisitSth
P=0.540 P=0.687 P=0.724 P=0.048
a1 | H H H
é 33 T T T .
E
E 32 |
31 4
30 T
Group A Group B Group C Growp D
Treatment Group
19 208 T AlE S vl a9 209 T AE Wk 23 v
¢ A Wstel A= DQIAHAIE) groupell Al H8& Mol Hlal H8& 125 Fo Ade] 4 Ais
of wg wxhe] zpole A=

35 4 HE Bascline
] VisitSth
P=0.172 P=0.659 P=0.613 P=0.008
34 4
& oaad 1
E
3 T
g
& 52+
31 4
30 T
Group A Group B Group C Growp D
Treatment Group
¥ 210 B A AS v T 211 v AG s 3t v

ddr-ele Ad Wl JA FaRee Aol FASHA D(JIAHAIE) groupe A9 WA el A
= mgls Afole gl Alw FAHACH, WSRO WE ko] AoldM zleol= gle AL

R

2 YElgtH(Repeated measured ANOVA F=0.461, p=0.710).
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I Basline
[ Visit 5th

Growp A Grow B Growp C Group D

Treatment Group

-0.5

Temperature
in

—

-25 A

-3.0 -
P=0.081 P=0.017 P=0.003 P=0.114

a9 212 AE@EH)-T¢ AE Aol A v a9 213 AsGF)-TE AGate] Wt o3

al H|
45 ARFeek TelA SAHE AGY AelE Hlwg A3 BE7|AHAIE), CHHZAE) groupdl A
B8 M Hl3)] 127 5§ Fo #5 AT RTUE SEFHNA Aol 1 Fhe AEFS Hylon,
ACEAHAIE) 9 C(AZAE) groupdll M= SAIASR fFofstA S718 Fds aEd 5 gller, wks
8o mE k] Aol #EE A edrtH(Repeated measured ANOVA F=0.571, p=0.635).
Treatment Group I Baseline
[ Visit Sth
Growp Growp C Group D

A Grow B
00 T“’
05 4 !

RININ

P=0.007 P=0.002 P=0.002 P=.022

Temperature

a9 214 PRS- AG Ao A v ¥ 215 AR - Adxfo] Wl 3
H|

I
of
—
\]
N
J

% Anygleh oA S48 AG) o2 WG A3 WE o)A Bg Aol
of 2% ARFINTE FHEANA AGe] Uil B F/HG FFS wglor}, MR g

Q
O
w2 7o) Afole TEEHA] gt Repeated measured ANOVA F=1.132, p=0.338).

=
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HE Baseline
[ Yisit Sth

Group A Growp B Growp C Group D

Treatment Group

Temperature
=
in

|
L

P=0.204 P=0.005% P=0.010 P=D.213

*: Wilcoxon's rank sum test

El

Y

=
=

s

$919] Adol o 9k

#) group°ll A=

216 A=EH-AY AFG Aol AE v a9 217 AuEH-AY AEAte] Wl o7
l:l]j!_

DR} AU SHE Ao zolE vwdt Ay BEVZ|AAAE) groupd AF- B8 A

o H& Fo= AU Ade] TUrsE Hor FAEen, C(HzA

Adoll Hlsl 58 Foll AR SAH LR 27} A= AL HEH

g
-1 O
o} AW wrEE g0 wE F7ke]l Aol AA] #AFE X F9ktH(Repeated measured ANOVA

F=0.652, p=0.583).

Treatment Group - E?s.djm
Yisit Sth
Group A Growp B Growp C Group D

Temperature
=
=1

l By

El

8-3-

P=0.031 P=0.001% P=0.005 P=0.046

*: Wilcoxon's rank sum test

218 AR(T)-#A AYE Aol HF v 17 219 AR(CH)-TL AGAte] W3t 1t
H| !

ool Beold 248 AL AolE wwd A BE FolH K& Aol wa) 12F B8
% M go] wE Tk

?;]_ LI 7:]E
H25 AnPguts BARSlA Ade] o FHe
ul oo

SktHRepeated measured ANOVA F=1.190, p=

1-2. Per Protocol £4]
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AFel AEAA A A= BEIZIAAE) groups At YA ol H8Ho Hl& 125 H&
do] ozl Ao g YElG O U(paired f—test), A w3t QIEFHE] WIS AHE A
A ke H3teE Qe Ao ®E BEA 9t (Repeated measured ANOVA F=0.469, p=0.704).

35 I Bascline
[ Visit5th
P=0.013 P=0.208 P=0.010 P=0.024
1 Hunr
4 m- = T
£ - T
g
g
2 @
31
30 T
Growp A Growp B Group C Grow D
Treatinent Group
% 220 19 AE AS wla a9 221 19 Al Wk w3t wjal

AR Fd % BE7IAHAIE) groups AlQlgh Y x] oA E8 o Hl&)] 12558 & Aol
vtolxl Ao 7 e o H(paired t-test), M X 7Fe]l AgWzlE e ZAow BEA 5 HRepeated
measured ANOVA F=0.930, p=0.428).

£l EE Bascline
[ Visit 5ih
P=0.008 P=0.08% P=0.001 P=0.016
34
s o3
E
~
g
g
& @
314 ﬁ_‘
30 T
Group & Group B Group C Growp D
Treatment Group
a9 222 AE($) AY AF va 9 223 AR AE Wsh 23k v

8 | Blal] 12558 - AGZAAIT)S COAHZASE) groupl A E714
o= o3 7]’5:% Holal gl R B(E714HAF) ¢ D(IAHAIE) groupdll A= A Do) 7HAsHA]
A A gt (paired t-test). REEFoJO mWE XX 1F AGRSt A= o
A2E A &kl (Repeated measured ANOVA F=0.556, p=0.645).
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39 B Baseline

[ Visit 5th
P=0.047 P=0.256 P=0.019 P=0.102
34 4
i om
£
[
g
g
& 3
314 l
30 T T .ﬁ
Group A Growp B Group C Growp D
Treatment Group
Y 224 AEE) AG A% vw o 225 A5E) AL Wsk 21 v

T AEHAF 24 A 5847 12575859 Aduise
Elyt o (paired t—test, Wilcoxon's rank sum test), ¥H&

A1 519 th(Repeated measured ANOVA F=0.877, p=0.455).

31 B Baseline
[ Visit 5th
P=0.070* P=).357+ P=0.099 P=.466
3
4o
E
i
%
g
o
32
31 A
30
Group A Group B Group C Group D
Treatment Group

*: Wilcoxon's rank sum test

El

a9 226 - AE A3 W]

5 Q9 oo AL BY A% 2gA% 127 2§ F
WA e A% Ade e st dglort, wETeld ne

o)
}(Repeated measured ANOVA F=0.882, p=0.452).
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351 I Bascline

[ Visit 5th
P=0.004 P=0.092 P=0.025 P=0.002
T
o ]
z a3 u T i
]
g
g
2 @
31 4
30
Group & Group B Group C Growp D
Treatment Group
T 228 19 ALD A5 v a9 229 AQFC) AE Wzt L3 v

A F-Aol ALHA BH Aol M e HEHI 125 olA B335 groupe Al

3% g » Bg ¥
& tulA wel A9 Adel Feld 2art glov), wEReld mE # ] Aelt g Aow

[¢]

el th(Repeated measured ANOVA F=0.701, p=0.553).

35 I Baseline
[ Visit 5th
P=0.003 P=0.096 P=0.00% P=0.004
) ’—‘ ’_‘ ’_‘ ’_‘
4 oazd T s i
£ I
H
g
I a2
31 4
30 T
Growp & Growp B Growp C Group D
Treatment Group
o1 230 19 Ad A5 vl 9 231 193 AG WSk a3 vl
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Temperature

32 4

31 4
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30

a9 232 (%

#% Sriglel A

35 4

34 |

Temp erature

31 4

30

:LE

33

32 4

[ Visit 5th
P=0.791 P=0.138 P=0.491 P=0.518
M
€L nE: L
Growp A Group B Growp C Group D

[e]

Treatment Group

) MG A W

wakgle o o gls WMahs BEE A

Olotom HE7|7kd wWE 719 S+ Aoz yewtH(Repeated measured
ANOVA F=1.801, p=0.150).
I Baseline
[ Yisit 5th
P=0.839 P=0.200
T T T
Growp A Growp B Growp C Group D
Treatment Group
234w (@h) AL A§ va 19 235 () A W w1k v
wele] AGWE 94 g Ay B 127 F2 vasde o s wEs B8A g%
o, B&7|7t uE F7te] WHEAME Aol gl Aoz YEFYTHRepeated measured ANOVA

F=0.917, p=0.435).

- 267 -



35
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[ Visit 5th
P=0.3 P=D.548 P=0.945 P=0.544
Wl T [l
2 L 1] il
4 oazd
=
g
E 32 4
31 4
30 T
Growp & Growp B Growp C Group D
Treatment Group
19 236 AE AE AF v a9 237 AT A W3} o7 ¥l
FAR el AW 94 B8 A B 127 FE AR W lug wat pRHA Dgko
w, 5877l wE ko] WSl Ak zlole gle ZoRE LlrE]erﬂr(Repeated measured ANOVA

F=0.467, p=0.706).

35 I Baseline

[ Visit 5th
P=0.660 P=D.518 P=0.524 P=0.195
3
= T L 1 1
E 32
31 4
30 T
Growp & Growp B Growp C Group D
Treatment Group
Y 238 T Ald As vla a¥ 239 ¢ AE wsk o3 v
HAR9 9] ALASAAE DERAAE) groupld BE Aol Wla) 125 2§ F Fashs 3L wol
s Aoy FAAR Aol wEHA @gkon, ymA] oMk 58 A 58 125 $E vas}
RS o uglE WisE AFEA GUrE 5E&7I7] e w7ke] WSl A E AolE e eE o
B}t tHRepeated measured ANOVA F=0.114, p=0.952).
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35 I Baseline

[ Visit 5th
P=0.35§ P=0.351 P=0.730 P=0.055
3
L om
£ T
g
E 32
31 4
30 T
Growp & Growp B Growp C Group D
Treatment Group
T 240 B A AS v S 241 w9l A<D WSk kb vl
A %ﬂ—%&} Foold 548 AGe] Aol Mmd Ay wE PolA H§ Ao we) 127 B
Sl #H5 ARFARGE TSl Ade] o S48 AFS Blow, 53] AEFAARD) e C(H=x
AE) groupoll A FAIA SR frolstA Sk S BEd 5 AT A R RO wE E1he

Zpol= #zE R %?}U}(Repeated measured ANOVA F=1.556, p=0.203).

Treatment Group - H?s.el.ine
Yisit Sth
Growp A Grow B Group C Group D

-0.5

Temperature
in

"

-25 A

P=.046 P=0.053 P=0.008 P=0133

-30 -

a9 242 HAEE@FH)-TE AG Aol A v ¥ 243 AREFD-TE Adxfo] Wl 3
H|

$2 AnNgst FlA ZHH A AoB Mme Av RE oA Bg Ao va 125 B
AU FARA Ado] duA o 28 AL ugon S8 BEAA

=3
) group®] 75 58 Hell= 55 ARFHY Ado]l ¥ %o 125 58§ Fol= T AL

fiy - N
t Sk Aem yEEt shARE RbEEg] mE o3he] ol #EEA @ kth(Repeated

measured ANOVA F=1.413, p=0.242).
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0.0

1

0.5

!

Temperature
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204

225 -
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|

F

P=0.013 P=0.013 P=0.001 P=0.045
a9 244 AEE)-TE AE Aol AF v a9 245 AR(P)-T¢ AGAfe] Wst 1
o H] L
H= A5 Do =HE AL zolE nud Ay RE For] EE& Ao nHlF 125
58 S %= AsFYguts d9REYolA Ade] © S AIFS HAAT AEAAE)9
D(2Q1 24 3%) groupol X EAIZ o2 Fo3 Hals Ay X ggron whEE 8o wE L7+ z}

Growp A

o)
ok ok

Treatment Group

Group B

Group C

0.2

0.4 H

-0.6

-0.8 4

Temperature
=

JLd4 A
-L6 4 T
-L.8 4 J
=20 -

P=0.061

*: Wilcoxon's rank sum

a3 246 AREH-TY AE Zo] AT v a9 247 AREH-TY Aol W}

P=0.014*

test

|
@

P=0.017

t}(Repeated measured ANOVA F=0.840, p=0.474).
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1

P=0.349

gids

H| !

A Ao Aol M A DEQIAE) group A iAo
AmPRhs BALSANA AGe] U FHE AT Bo

A ¢kgFtH(Repeated measured ANOVA F=0.957, p=0.415).
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a9 267 TheEwe W

=
™
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¥y 273 WH] Ws)
8-3-3. BN A%

AL Aol BE el A

(p>0.05).

¥ 274 WBC #fo]
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19 275 Hb #}o]



1% 276 Hct =}o) a9 277 A% o]

a9 278 AT Al I 279 BARE Aol

23 280 Lymphocyte =] 19 281 @t x}o]
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18 282 ESR x}o] 19 283 S.G. A}ol

19 284 Protein #}o] 19 285 Glucose #}H]

19 286 AST #}o] 9 287 ALT #bo]
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1% 288 Total protein Z}o] 19 289 Albumin #}o]

19 290 Total bilirubin *}o] 19 291 Direct bilirubin Z}©]

1% 292 PH Ao 19 293 ALP #po]
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19 294 T. cholesterol 2}o] 1% 295 BUN #}o]

19 296 Creatinine x}o] % 297 TG #po]

1% 298 Glucose A Afo]
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19 299 T3 Aol (GO787FA]) 19 300 T3 #ke] (G114%-H)

19 301 TSH =}o] (GO787+A]) 19 302 TSH =Fo] (G114%-¥)

1% 303 T4 #ke] (GO787HA]) 19 304 T4 =Fo] (G114%-¥)

8-3-4. Adhdolx A%
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= ATHp>0.05).

19 306 SDNN 3}

19 305 Mean HRT 3}

19 308 PSI ¥}

19 307 RMSSD #3}
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19 309 ApEn W3+ 19 310 SRD ¥H3}

19 311 TSRD w3k 19 312 TP W3}

19 313 VLF ¥3} 18 314 LF W3}
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19 315 HF ¥3} ¥ 316 TP2 W3}

¥ 317 VLF2 W3} 19 318 LF2 W3}

9 319 HF2 W3} 19 320 LF normal ¥3}
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18 321 HF normal W3} 18 322 LF/HF ratio W3}
8-3-5. H@R&EE AHAL 24
HEFEE AA A3 HAF AE T BA depths A9F YA AFENAM 125 583 AE
F& 9l Aoz 24 EATHP>0.05). BA depth®] A4 AAHAIE o
Ao (Repeated measure ANOVA F=2.829, p=0.041), AFEEA &
ol ACEAAIE) groupdt B(3H714HAISE) groupol ZH2E D(QIAHAIE) groupd} 213 2tel& YERA S
t}(Least Significant Difference (LSD) test, A:D p=0.033, B:D p=0.033). 1]} BA depth= 7]A
TS SHste dHzZolE YEUle FAolmRE JAAES] H8oiee Fas 7 5A4Y o

.

o o

19 323 Left VA depth W3}t 19 324 Right VA depth 3}
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18 325 Left VA mean W3} 1% 326 Right VA mean Y3}

18 327 Left VA peak W3} 18 328 Right VA peak W3}

a9 329 Left VA EDV ®¥3} 19 330 Right VA EDV ®¥3}
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19 331 Left VA PI ¥13} 713 332 Right VA PI ¥3}

19 333 Left VA RI ¥3} 1% 334 Right VA RI W3}

19 335 Left MCA depth 3} 1% 336 Right MCA depth W3}t
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13 337 Left MCA mean W3} 13 338 Right MCA mean W3}

19 339 Left MCA peak 3} 19 340 Right MCA peak W3}

19 341 Left MCA EDV W3} 19 342 Right MCA EDV ®¥3}
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13 343 Left MCA PI ¥13} 1% 344 Right MCA PI W3}

1% 345 Left MCA RI W3} 19 346 Right MCA RI W3}

19 347 Left ACA depth W3} 19 348 Right ACA depth 3}
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18 349 Left ACA mean W3} 18 350 Right ACA mean H3}

19 351 Left ACA peak W3} 19 352 Right ACA peak 3}

19 353 Left ACA EDV W3} 713 354 Right ACA EDV W3}
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13 355 Left ACA PI Ws} 19 356 Right ACA PI W3}

19 357 Left ACA RI W3} 13 358 Right ACA RI ¥13}

19 359 Left PCA depth W3} 1% 360 Right PCA depth W3}
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13 361 Left PCA mean W3} 13 362 Right PCA mean Y3}

19 363 Left PCA peak W3} 19 364 Right PCA peak 3}

19 365 Left PCA EDV ¥3} 719 366 Right PCA EDV W3}
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19 367 Left PCA PI ¥} 13 368 Right PCA PI ¥13}

1% 369 Left PCA RI ¥3} 19 370 Right PCA RI ¥3}

19 371 Left ICA depth W3+ 19 372 Right ICA depth 3}
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1% 373 Left ICA mean W3} 18 374 Right ICA mean W3}

19 375 Left ICA peak W3}t 19 376 Right ICA peak W3}

19 377 Left ICA EDV W3} 719 378 Right ICA EDV ¥ 3}
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1% 379 Left ICA PI Ws} 13 380 Right ICA PI ¥13}

13 381 Left ICA RI ¥3} 19 382 Right ICA RI ¥3}
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12 383 BA mean W3t 13 384 BA depth ¥3}

+ Significant difference was showed by Least

Significant Difference (LSD) multi-comparison test

1% 385 BA peak W3} 13 386 BA EDV W3}
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AFEA: 1HANH e ALEe AR
ApE A AMAE 9 WEAEFE Aduges AA8sn, o SolA e oy
A abe] o Azele PHeta, AMFE

1:100

02 ofl

1000 1:100

2 1%

® T3-Ll(fibroblast) el = X%|3}7] § 3k wjx = DMEM-high glucose(10% calf serum+1%
P/S)E& AFE3I9 o™ confluency?b 35%°]7e] A fEE wgstar,  E3tyAd A=
confluency 7} 100%7F & wi7}x] wjFst 5 #3ujA| & 371X & AR&-3

A WA E3uAE= DMEM-high glucose(10% FBS+ 1% P/S+ 0.5mM IBMX+ 1uM
Dexamethasone+ 10ug/ml Insulin)o|™ ©]& Ap&3le] 3Y7F wjekst 5, & HA E3a)x|
= DMEM-high glucose(10% FBS+ 1% P/S+ 10ug/ml Insulin) .2 247k v] k3] al, A
HA F3be) 1] 3= DMEM-high glucose(10% FBS+ 1% P/S)o.z 2 wit} vjx|E W 3}a|

iy

wate AWAHELE oil-red O A S AASte] Al AWEAs Sdstal, AwWA 2]
=

=
3}  marker?] PPARy, AFABP % Adiponectin® W3S 3¢l (28 16).
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fibroblast adipocyte

PPAR Y a378bp

Adiponectin

242bp

18s RMNA

T 405 AMAZ] Rake] Fejstsel ¢ ), PCRPES B3 RaaAH ¢

=)
- =38 AHAM Iz A wEZE=gol Qx gl ¢ F3E AWM XA mlEZE=g oLy
marker$¢! mitotracker®t TMREE o] &3lo] nlEZ=gole] 249 92 2 F5#S 7243

e olgstel AT (1™ 17).

Day of Assay
Hydrate Cartidge
and store overmight _
at 37°C ‘e - Load Gartridge z
. & CaSbrate =
v
Dilute Stress Test il
Compounds
E 2 L=
Prepare Assay Run Experiment
Medium Stock
» Change to Assay

Medium & Preincubate
Sead Cells
in XF Microplate

oy 406 vEE=3o}e  marke?]  mitotrackegt
TMREE ©]-83 AWAFEY nEZ=gole] <l

]

- AMAEN el §HY BAAGTHA: EE APALNA MEFTseloty §
491 Opa-19 BAA4<) Dip-19) 4% w4 2358

- H]E”‘:B]O}A membrane potential W3} &<l @ XHAME n|EFE= oo A el 2
AzFelE F137] {3t HAYE doy= CCPE AHElsk us JC-1& tagging
FACS® ®HI3lE &3 (19 19).
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Mitochondria membrane potential - 3T3-L1 .
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. Citrate synthase assay
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mitochondria+© greeno 2 G M3

- FAAve AL vl FAA T QA AL H A3

1 #AGwetA ze] wiFAA -5 FAFWMELA L= INSleell& o] 31912, RPMI-1640(10%
FBS+1% P/S) wiA|oll A wjFstiar ofe gk mlEFZ=gote] g 72E&4L ded AR
Az o} 2ol AR

2) Ql4te]l HEdd HAs: AFAIRES A4 FEFES v sS4 QA WAk 3
Aol A e FEES o] &3 FEHEELS 1g-72T brix & 7|50 2 A, WA X g
AMFEES] HAsEE 2437 fste] A4 FFE 10mes T75 900uel &A1z A
S VEy R Adla A4EEE 37FA S 1:1000, 1:100, 1:100.% 24417 83k & W3lE
235 #E F R nE Axe FHWSE 2 A 11109 wEoA MEe Apdy 7
2 Wsyr b Ao, 11100 2 1:10009 TEolA Alxis AAFoR HYgHE EE5S
B FAe(29 17). 2Rz olF wldkA Rz AYHE A FEFTY TEE 11100 £
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| A 2 23l
DIFERENTIATION (3)
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| l | | l |
] | |
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Iy 411 ¥ 18) QA FE9 Azl
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H3EES A2d wE AYTIN ADP/ATP ratio’h B/ RN, B8 so4k 3
ZoA v ¥ ADP/ATP ratio®s WeEMHAS. (¥ 23). 8y o] ZAsts 2xd: A3 &
A3t on] Ao Aol 23 WxoE ¢ B Ao AdE Hile FFH AES
W oAl
3) A AV Fool 93 A, ANz 2 9 Wizt #F
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jﬁbmmas, 280 4R0NE ERELE: ol1ed 02 813 HEU 7Y
MATUR
Growth amest (2) DMEM

a8 412 A4 FE9 AP WE HEAE vEZEZoto| MY Opa-B 2d Wi %)
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EUEY ste] ofEel og AW tiA WEtE FFAor BRI F ods B AYPANE
ICRPRF- 2ol Al QIR (EAtat WAk | A E7]4h) S 200 mg/kege] s E2 457 5
bl W F 48X wok AE AEE ZUHT sto] nEakd AFHEIshe Ale W

R4 &)
ol MA= Gge ARACR W7} i §

1) metabolic cageE &3 AWzt FF: uHAL D ALFHETIAHDE 200 mg/kg F
T2 457 Fo3 & metabolic cagedl A 48417F F¢t AA o2 A&S =A I} T
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% 414 A4 F7] Fofol o He g Wl (JAE-FAY HAFF ¥ LE2FH-A7T HF 2=
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FAE A &Sk, ol A mHAA 2 AFAETA) F7] Tl g Ho| HFHH

od= ¥t gl
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]_
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