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EXPERIMENTAL STUDIES OF EUCOMMIAE CORTEX
ACCORDING TO PROCESSING

Sun-Dong Park - Gil-Whon Kim

College of Oriental Medicine Dong Guk Univ. Kyung Ju Korea.

ABSTRACT

In order to estimate the effects of Eucommiae Cortex, which is one of the most important
herb medicines used for invigorating the liver and kidney and strengthening ones and muscles,
fetus-soothing etc., this experiment was conducted the quantitative analysis of geniposidic acid
and geniposide by HPLC, and the analgesic effects of mice, the lipid metabolism of rats, the
catecholamine concentration in the brain and the plsma of rats stressed by immobilization.

The results obtained are as follows.

1. The contents of geniposidic acid and geniposide were 22.3mg/g, 54mg/g in Eucommiae
Cortex without processing, and 119.8mg/g, 10.4mg/g in Eucommiae Cortex fried with salts.

2. In analgesic effects of mice, there were all significant in Eucommiae Cortex without proces-
sing and Eucommiae Cortex fried with salts.

3. In the effects of lipid metabolism of rats, there were not significant on the change of organ
weight and the level of serum total lipid and total cholesterol, triglyceride, phospholipid, HDL-
cholesterol. But, there were sighificant on the level of free fatty acid.

4. In the effects of the catecholamine concentration in the brain and the plsma of rats stressed
hy immobilization, there were all significant in Eucommiae Cortex without processing and Eucom-
miae Cortex fried with salts, especially in case of norepinephrine.

From the results mentioned above, there were singificant on the analgesic effects of mice,
and the catecholamine concentration in the brain and the plsma of rats stressed by immobilization.

And there were different from Eucommiae Cortex without processing and Eucommiae Cortex
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fried with salts in the contents of geniposidic acid and geniposide.
These results are relative to invigorating the liver and kidney and strengthening ones and
muscles, and fetus-soothing, therefore when we use Eucommiae Cortex, it is more desirable

to use Eucommiae Cortex with processing.
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o} 382 %% 3 Eucommiaceaed] &3 7%
EBRY 5% Eucommia ulmoides Q.2
BEE Az Aes, 4~5¥99] #RKsn
HEE HAY 9§ Folye PV 23
Hol RS veRrd wd dxgk Ao
F2& 159014 E HEE AMESIH, 94
A 7l BRES S 553l oj&HTS

ffpe] GEC B AFEE U9 Sih
e T deEdFEEdr Hgo=
pinoresinol diglucoside & v‘_’-ﬂ j I R A
FuEtLo] AL HHL, AL Dey-
ama 57 BEES lignan —‘Jr lignan glyco-
side 221 iridoid glycosideE w3 8}5Th
£ %, Hattori 5% FE5 YA MEE in-
doid?! 1-deoxy-eucommiol2- #2|3lH 2, o]

o) 248 ™ catechol, 3-(3-hydroxyphenyl) pro-
pionic acid, 3-(3, 4-dihydroxyphenyl} propio-
nic acid(dihydrocaffic acid), erythro-1-(4-hy-
droxy-3-methoxypenyl)propan-1,2,3-triol

(guaiacyl-glycerol), trans-4-hydroxycyclohe-

xane-l-carboxylic acid, eucommiol®= ¥ &]%
215t} o, Gewali 5% 559 o] v
@ &532E28E  5-(hydroxy)-2-furaldeh-
yde, eucommiol, 1-deoxyeucommiol, genipo-
side, geniposidic acid, koaburaside(1, 4-dihyd-
roxy-2, 6-dimethoxybenzener4-O-D-glucopy-
ranoside), syringin, coniferin, glucose, sucrose
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2828 AHAE iridoid glycosideZ® A4l
Q8 A<l geniposidic acid®} geniposide s
AREEZR 313 {5k WE FFL =4}
dyen, A% Yusly] fsle A5 2
AA AL} FEHEEEH 20 g3 Mo} ¥
%9 catecholamine¥ ol th¥ <t} Hd YL
g vl Aed Rl 2AE AU 2o
3 ulold),
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1) BRH

Agell AR E SAE FAFYU(EFE H
P)AAM Al YE F% Eucommia ul-

moides OLIV.8] A xd #EE 7Yt A}
£3tq .

2) B%Eh

Sprague-Dawleyl 7 8FE n¥As
(FFFA, 2B5EL)Y B8 283 33
B 4T A8 d B HLANE 10579
250~300g9] A& AME3tE e, 2 A AL
gt ddelMe 60l E 1R o F

4, DA )2, BN o] + T
2(5.0g/ A Fkg), DAL ol+wrw1f+foq
F(50g/ ATk & 27 4

PFEAE 4V 19
o ARER 0% 7 HER BIE HoA
 Atee Agstden g3 dac
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HPLCe} 71713 F44-& Model 510 Pump,
U6K Injector, Model 441 Absorbance Detector,
Model 460 Electrochemical Detector(Waters
Associates, U.S.A.), Computing Integrator D
520A(Youngin, Korea)©]9, Nova-Pak ® Cs
Column (WATERS, USA)& AH&389ith.

F2E 99 BAAY 2 Mettler AM 100
(Mettler Instrument AG, Switzerland)€ A}
43A. 4712E TWE7] 93t RE111 Ro-
tavapor(Biichi, Switzerland) & Freeze dryer
ALPHA 1~4(Martin christ, Germany)& A}
|3}, ROTANTA/P(Hettich-Zentrifu-
gen, Germany) 94 %2719}, CE292 Digital
Ultraviolet Spectrophotometer(Cecil, Eng-
land) & AF8-3HSich.

2. WAk
D) el B

AdE M 500g€ Y 2mmAEE A
T F E 450mlo] 4 QF 158 ¥R 299
F 6N Az WX FH9 WRAA
&A% 20 EA F F 200C B2 HojA
ol gA3 AZXANZ RE WRipoR
3kl Ao AFE-3FA T

2) HPLColl 23} geniposidic acid$} genipo-
sided] ER
7t B
HXFF S ZE geniposidic acid standard %
geniposide standard (Waco Pure Chemical In-
dustries, Ltd., Japan) & AF&319 20, vl &
HPLC& acetonitrile (J.T.Baker Inc., USA),
Water(Tedia Company, Inc., USA) @ acetic
acid(Kokusan Chemical Works,Ltd., Japan) &
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Abg-3h A o}
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Geniposidic acid® geniposide®] ¥ @1%
HPLCS AFZzzo2M A5 10.0uE
A# gL, 33 e zHe s B4 o}a-m.

column . Nova-Pak ® C;s Column
(3.9%150mm)
mobil phase . CH:CN-H.0-CH,COOH

(7 : 93 : 1)(in case of GA)
CH,CN-H.0-CH,COOH
(17:86 :1)(in case of GP)

column temp. : room temperature

flow rate 1.0 ml/min
detector . UV absorbance detector
229nm
o AEe] AR

£ifhe Rt 2 A8 E 50meshol
go 222 3o 2 10g8 e FYS| 2
o}X 50% acetone 50mlol] Al 1A F<¢ =
93239t FE29E 3,000 pm A 10
B3 QAR F FEY 20miE FH A
0C Y2y A Lol8 $A3] F2A7)
t}3, Z+zte] HPLCol S & Yol 8miz 3}
Aot o] AL &2 2 A § sep-pak C18
e R F}AA HPLCFLE ME=2
3o AR

2t BEERT RERIEXK
GA(Geniposidic acid) &+ GP(Geniposide) &
TF 5mge FP3l Fol 10mlel methanol)
o] A 045um2] milipore filter2 o2& A
S ¥Aoe 814 0.1,02, 0.3, 04 pg/u7t ¥
AL A7) EFLNE I sl &AL
BED, 4 EF LY 10u¥ columnol F
gto] kol Hagolalel o] FH o

BHEe AR,

o™ 8 mlo 9‘:

R R

3) HRER

7h. WeiEe] AR
{JJH‘L Zhzre] Lt WERH P 500g9)
T 1500mlE Wi 3A|7 Aurg 39
z.}%’}‘gvrﬂoﬂ&% 500miE FFdte Aol
AF--3F AT

o BEEEpkol <)% BUBIER
WhittleZ* ol @2} MFE ¢4 FEglol
120 6oeld wisln EEY AgFe
Z Uro], iz Pl A4 44 0.2ml/20g,
Hd¥Tode FAE 22 02ml/20g8 ATLE

AY g 308 Foll 07% AP SF
02ml/20g& E7W FAFSIAC. F4F 108
F 10% Sl RS Writhing Synd-

romes] NEE &3t

ok, EMnREEel o SUERMER

Randall-Sellito®] 7™l st 43 F
%ol BHEE 7isld ZAAA e
e AFTE AEste KRR 0.1%
carrageenin@ &Y - 0.1ml/100g¥ FA+g 3
A Fo JAYHF S velie AFHNE
Al ez 129 10431%. A}-&-3hod
AR 1AL Fol FEAXNE SRR
Z carageeninF-of 3A) 7 P Lo AXP(AHZT)
3 AEFo 1AZEE °—‘17’~I HHEHE
Hlarst R AFst AV EREAAG —"?1
A9} withdrawal¥h-3-& "}E}‘ﬁ uj e} A=
FEAXE 8o o]F goz A om'ic}.

il

Pain threshold increasing rate( %)

Pt — Pc y
= T pe 100

Pc ¢ Pain threshold of control group.
Pt ! Pain threshold of treated group.
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A8, 3719 -‘?—:ﬂ@xl gxde 47 %
Apse] AuAdsd AT T H8E
& Ag3tel 23RN 39BN B,

R, Frie] 423719 Ra8EE A5
d d@ WEEE FNFAUG.
v migms el #ik
(1) #m 2 fmiFH
YL FY 2e APHYGFF4F 1572¢

Ao 43], dEHZ w3 A AFAY
3t PAg A2 308 o] AT O
3,000rpmell A 1587 dA4EEHS 3L
3 22 €% total choleste-
rol, triglyceride, free fatty acid, phospholipid,
total lipid¥ &< 73t
(2) mERH2 BEFHE

Total lipid 332 Sulfo-Phospho-Vanillin
ol 213814 31, phospholipid 3t & A A
o] 89 2. ™, triglyceride ¥ 3= Cleanteck-TG
Kit(oFdAl <k, &) & A8 Van Handel
T BdFd &t JASJGX

Total cholesterol %2 V-Cholestase Kit
(ebrA ek, &7)E AMR3] C. Allain 59
FEAagel o5t 3, HDL-cholesterol &%
Iyatrolipohycholest Kit(Iytron Lab., Japan)Z
At gl Faow APt

Free fatty acids #&-& V-NEFA kit( K
WgE BAR)E ALl Aoy 9o A
AlstR o

5) Catecholamines 2] flE

7V, HE AE A Gtggew
24 w4 e & To= s}oq 47

HERRY B 5]

U2 BE FEAAIR 5emX A E 5cm
XZo] 20cm)ol wol 19 12ATH 3¢
F&IH oy, FE5E 1287 S HAA
A A48T FEEHLE o437 7
YARE 19 28 Z} HAAL AFFRAFH T
WE2EH FLHA FHEHen, T4l
7Nl FEHAL F45£FFA 134
ES BFFAsHT.
L SR B R o

FEEEHE P F AYSES BT
E 9533 FA HE A& d3Adx
£71(-170C) ) FZE#END. FEE He
15mm F7A2 ¥FEAHL FE F A3,
hippocampus) & ¥2]8te] AAA &2 FAE
339

Fel§t H=AE perchloric acidg 600
$1(0.17M perchloric acid 510pi+2uM DHBA
90ul) ol ‘—é?-°1 glass microhomogenizer2 o3
33t 4Cel A 1083 LA F 4T, 11,000
pme g 3087 44EeEs F3g4e A
F 3tk A 3§ ‘3% Y2 millipore filter(0.2
pm)E Fste] HPLCENE A8z A&
<10 4 SR

o}, ¥ catecholamine& &2} RIE
AEEEL ether2 7PEA v3 S F 4
FEAE 98 A} 33t EDTA-2KE 3%
N2 AFEstF e 3,000rpmoirl 1583
TEdte g S8
#2183 1.5ml, DHBA 50u1(10 pmol/ml),
alumina 10mg, Tris/EDTA buffer(pH 9.6) 500
mlE Wi 2087 &g 3 2700rpmel A
183 d4d&e8sty dxdagsies 4%
A HF AA}DT 10mle) SHFFE 7
g Ao oAdg 23] vkl

7o) 0.7mlY] THFFE 7Hetil gadHa
3o Z nitrocellulose membraneo] X
nlolZ 2 BE of] &7 A 2,700rpmell A1 104 7t

o)l

el
LAl
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2428 aluminaThg HIL o7
0.1M HC! 60ulE 718t voltex mixer2 2
A7 £F oA 9 A G 21F 2700
rpmol A 102 A4 28t Ao 10pE
MNeg2 &34 A8t

2, BEia e FEl

Catecholamine®] A& DHBAE W& E
ZE3A 2 A87 internal standard®¥E & Al
Filgod, 23E £AE HE2Y 1gPo
AR R/

Catecholamine} F& HF33}7] o
perchloric acid &9 600 pi(0.17M perchloric
acid 510u!+2.M DHBA 90u) 9} norepineph-
rine(Sigma, USA), epinephrine(Sigma, USA),
dopamine(Sigma, USA) 2 serotonin (Sigma,
USA) & 47 1ng/10 S A BEo] FF 49
chromatogram< Lol

oh AT

Catecholamine®] 732 DHBA(34-Dihyd-
roxybenzylamine)oll 9% W EZF L A&
o, 424 HPLC systems] =3 o}
<3 24,

Pump *Model 510 Pump (WA-
TERS, US.A)D

Detector : Model 460 Electrochemi-
cal Detector (WATERS, US.
A)

Integrator » Model D520A Data Mo-
dule {Young-In, Korea)

Column . Novapak (18 Column

(WATERS, US.A)

- 0.150 sodium phosphate-
0.0001M EDTA-Q.0007M
octane sulfenic acid-5.2%
methanol(pH 3.2)

> 1.0 ml min

Mobile phase

Fiow rate
Sample volume: 10 pl

Chart speed 0.2 cmy/min

M. REE R

1. HPLCO! 2i5t GASt GP2| T8

L SREE 2 BEiE

H4¢ Nova-Pak ® Cis Column®} CH,CN-
H,0-CH:COOH(7 : 93 : 1)(in case of GA),
CH.CN-H.O-CH.COOH(17: 86 : 1)(in case
of GPY& A-8-3hE 7)1 GAS GP B
LA (04pg/pD) 10ulE FY3FH S 9429 chro-
matogram< Fig, 1% 2o niRgAte}
GAE 27&, GPE25% AxdA g3d &
2 5e Jdehygch

GAS} GP =49 0.1, 0.2, 0.3, 0.4pg/ple)
FEE 47 10p8 F95AE 9 yehe
AFAE AR 27 Figz o 2o} F5@
HH44E JeERAT

GP
|

GA
i

L

1

o=
=
e

L

—

T .99%
3.8

o

GA GP

Fig.1 HPLC chromatogram of standard
GA and GP(Injection : 0.4pg/ub).
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Fig.2 Calibration curve of GA and GP.
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2) Hihe) GASt GPY &8 gold o, EKH 1ol A= GAZF 119.8mg/g,
H:ﬁ:p’} ﬂ;#_joﬂ E}E— GAQ}' GPP’} -Eg_%]:% GP7}‘ 104mg"g94 sc}'ac;t'-%' L]'E}'LH ?\iq (Table
o] M GAZY 223mg/g, GP7F S4mg/ |- Figd 4).

Table I. Amounts of GA and GP in Eucommiae Cortex without processing and fried with sa-

Its
Amounts(mg/g)
Sample ) =
GA GP
Sample A 223 “ 54
Sample B 119.8 10.4

a) : Average value of triplicate runs

GA : Geniposidic acid GP . Geniposide

Sample A : administration of Eucommiae Cortex without processing.
Sample B . administration of Eucommiae Cortex fried with salts.
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Fig. 3 HPLC chromatogram of GA in EucommiaeCortex without processing and fried with salts.
A without processing B fried with salts
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Fig. 4 HPLC chromatogram of GP in Eucommiae Cortex without processing and fried with salts
A T without processing B ! fried with salts
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2. SRAEMR +3238d ¥]gte] £HfpFRATE 192421
Az {F24((P0.05)°] Ao, ERHHP

D BEFRESR A4¢ SRR

EEEsEol] S AZ AT WE2TL 285 23E YAt (Table II).

EATE 16542932 A (P05 AE

Table II. Analgesic effects of Euoommiée Cortex without processing and fried with salts

by acetic acid stimulating method in mice

Groups No. of Dose Frequencies of Analé'esic
Animal  (mg/100gp.0.) Writhing syndrome Effects(%)
-Control 6 - 28.5+3.2 -
Sample A 6 500 19.24.2.1* 326
Sample B 6 500 16.5+2.9* 421

a) Mean+Standard error

* . Statistically significant as compared with control group(* P<0.05)
Control : administration of physiological saline(1m}/100g wt.)
Sample A : administration of Eucommiae Cortex without processing.
Sample B - administration of Eucommiae Cortex fried with salts.
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2) BB o % HENER o, B AP F o] Tl A= 140041572 vl %
fﬁﬁfﬂﬂﬂg&:‘% _Q‘Ifﬂ_ ;ﬂ%ﬁy‘}_oﬂk]_t_ EH}— %9‘1)5‘(13(0.001)9,1“5‘ ";07:‘7}'%: "}E]'LH%‘:}'
Fol A 44243720 M3t it fpEodFe  (Table D).
ME 783+1382 FoA(P.05)°] ANL

Table II. Analgesic Effects of Eucommiae Cortex without processing and fried with salts by
the method of giving pressure to hind leg in mice

Groups No. of Dose Threshold .. Increasing
Animal  (mg/100g,p.0.) Pressure(g) Rate(%)
Control 6 - 4424377 .
Sample A 6 500 78.3+13.8* 771
Sample B 6 500 140.04-15.7%** 216.7

a) Mean+Standard error .

* ! Statistically significant as compared with control group(* P<0.05, *** P<0.001)
Control : administration of physiological saline{1m}/100g wt.)

Sample A : administration of Eucommiae Cortex without processing.

Sample B : administration of Eucommiae Cortex fried with salts.
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3. BEACH olxlz= &

D BSPFERC A8 eIl
BE

AdE A g AFIotAN AT
A 1¥49] 260g B=olA A 28Ul A< 290g
B2 oF 30g F7HHULH, gx=FdqME
A 4l 280go) A F7FsE7) Alztsle] A 28

U] x] &
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Yolli= 330g A= 2 5o} ¢ 60g TP
FH A HPTTS Bzl ulE A 429
250g A= 2 H3 A 28 A= 290g HEE
gof ok 30g /sl g o, MRHAEATS
A 499 250g B=E A23e K e
A 28Y°] 320g A= =] <F 50g 573}
Ak (Fig. 5)

350 -

: — — —

3301-- e
320

! e

Body Weight(g)
g

240~

2204:. EERErTe

200 o R e Tt T

280 _: .A..:."'....‘,.:.,k/‘.-l:_)_,. eyl
2701 e \

0 2 4 6 8

B |

10 12 14

16 18 20 22 24 26 28

Days

—m-- Normal

-e3— High fat diet+Physiological salinr.(1ml/100g wt.)
—a— High fat diet+Eucommiae Cortex without processing.
—+— High fat diet+Eucommiae Cortex fried with salts.

Fig. 5 Effects on the body weight(gram) of Sprague-Dawley male rats fed high fat diet and

Eucommiae Cortex for 4 weeks.
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2) EBETAL Bk

nR Aol g Fr| AL WIE B
o OFFRE, MR, BRTAL A g 9w
&ol Yol RAATRT g r2ToAe A7)
Zax MELo] Z+AF RAog JeElgon
SRpFATAME FH, B i 37

2% Wegol dzzo Hate Folxx
Sk} WRHMHTAZANE PR, TR
3712 % WP gol dzgol Hate Eol
A ggkeu MAdA #AH(PONE
ZaE YERNSITh (Table V)

Table V. Effects of Eucommiae Cortex without processing and fried with, salts on the Organ

Weight of Rats fed high fat diet

No. of - Liver

Groups Spleen kidney
Animal (single)
Normal 6 3.40+0.16 0.44+40.22 0.41+0.01
Control 6 3.29+0.09 0.41+0.02 0.34+0.01
Sample A 6 3.31+0.14 0.43+0.02 0.36+0.01
Sample B 6 3.32+0.13 0.35+0.01* 0.34+0.01

a) Mean+Standard error

* . Statistically significant as compared with control group(* P<0.05)
Control : administration of physiological saline(1ml/100g wt.)
Sample A : administration of Eucommiae Cortex without processing.

Sample B : administration of Eucommiae Cortex fried with salts.

3) BEiEAMEIEE A 8k

FagAz AN N AFYLLl
AN AGTRG dE2FAAY FHFRR
&o] F71¢ Ao F veElyn
ARBPEATZANE FagAE 2 A
ol ¥ FFNEgol RT wstd 7
Aoy fode Ao, BRHpE
AFANME BugAtza 2 dg 3
F R go] T v FadYout
#9949 vepdl A &kch (Table V).

4) infE b total lipid, phospholipid 2 trigly-
ceride &&

DA A oo o gt AH A BAHF 9 total
lipid ¥3-e X Fo| 510.0+14.6mg/dIE 3
9] 373.3+17.1mg/dlol ¥Idty @A A
Z7iskech. AT doiM e LT
o] 481.7+16.0mg/d], KM FATol
500.0+12.1mg/dl-& YErd o] Fo4E et
WA ekt

¥ %9 phospholividd FAME WEF

—Q4—
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Table V. Effects of Eucommiae Cortex without processing and fried with salts on the Epididymal
Fat Pads Weight Tissue of Rats fed high fat diet

Groups No. of Dose Epididymal Fat
Animal (mg/100g,p.0) Pads Weight(g/g.w.t)
Normal 6 - 1.09+0.03
Control 6 - 1.72+0.07*
Sample A 6 500 1.5140.12
Sample B 6 500 1.564+0.11

a) Mean-+Standard error

* | Statistically significant as compared with control group.
Control : administration of physiological saline.(1ml/100g wt.)
Sample A . administration of Eucommiae Cortex without processing.
Sample B administration of Eucommiae Cortex fried with salts.

Table VI. Effects of Eucommiae Cortex without processing and fried with salts on the Total
Lipid, Serum Phospholipid and Triglyceride Level of Rats fed High Fat Diet

(Mean+S.E.,, mg/dl)

Groups Dose Total Phospholipid Triglyceride
(mg/100g,p.0.) Lipid

Normal(6)? - 373.3+17.1 55.3+33 315438

Control - 510.0+14.6 83.5+5.2 478453

Sample A 500 481.7+16.0 80.845.5 31.8+14*

Sample B 500 50004121 89.243.7 43.6+4.3

a) Number of animals.
* . Statistically significant as compared with control group(*P<0.05 )

Control : administration of physiological saline(1ml/100g wt.)

Sample A administration of Eucommiae Cortex without processing.

Sample B . administration of Eucommiae Cortex fried with salts.
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o] 835+52mg/d1Z F2F9 553 3.3mg/dl
o wistad Z7p3RAY. AT doiME
4k EoFo] 80.8+55mg/dlZ JERN R
ooy BREMFAT L 89.2+3.7mg/dIE Y
Ehfio] ¥2 #9948 JvdEhlA &t

A Z 9 triglyceride $FS =T 0] 478
+53mg/dI2 AT 31.5+3.8mg/dle] ¥
st Z71E gk ATl dolAs L
E o Fo] 31.8+14mg/dIZ2 F 24 (P0.05) o}
Ae AAE Vel o BRHFFAFEL
43.6+43mg/dl YEMO] 2 §o4dE e
WA ektch(Table VI)

5) In7& 4 total cholesterol, HDL-cholesterol
9 free fatty acid B

T X Aol o} gt APAM EAHFY to-
tal cholesterol & =T ©] 562+1.8
mg/dI2 ALY 41.2+2.0mg/dlel B3t

thibel ikl ©hE BEHH TR

Z7tsta . Addol oM £t B
To| 54.7+1.8mg/dl, @Kt FoJFol 532
+33mg/dIE YEtdo 2 {Fo4E yE
A i

¥ %3 3 9] HDL-cholesterol & %2 th=Fo)
444+15mg/di2 H3T9 31.8+2.0mg/d1
v sl Frhsle ¥42 JehiY. 48T
of loire 4ifh Tl 383+2.1mg/
diz #24(005)°] e HLE e
Qom, R FAFS 402+23my/diE
veldlo] foAde giid.

BAF9 free fatty acid FFE =T
1190.8+74.3mg/dlZ B3T3 662.5+36.5mg
/dlel| wlsled FA A FohslA o APl
Nl = i FoFol 880.3+65.6mg/dl
2 F44P001)°] ie ZAE YER
oo}, iR FTE 1009+24.1mg/dl
ehdio] #2143 (P€0.05) ©] A TH(Table V).

Table VI. Effects of Eucommiae Cortex without processing and fried with salts on the Serum
Total Cholesterol, HDL Cholesterol Level of Rats fed High Fat Diet

(Mean+S.E., mg/dD)

Groups Dose Total HDL Free Fatty
(mg/100g,p.0.)  Cholesterol Cholesterol Acid

Normal{6)* - 412420 31.8+2.0 662.5+36.5
Control - 56.2+1.8 444+15 1190.8+74.3
Sample A 500 54.7+1.8 38.3+2.1* 880.3+65.6**
Sample B 500 53.2+3.3 402423 1009.0+-24.1
a) Number of animals.

* . Statistically significant as compared with control group(* P<0.05, **P<0.01)

Control : administration of physiological saline{1ml/100g wt.)

Sample A . administration of Eucommiae Cortex without processing.

Sample B : administration of Eucommiae Cortex fried with salts.
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4. Catecholamine& 22| 8L

1) I&#E k= CatecholamineZ &9 #i{k

HPLCWHeol 218 tix A% 9] catechola-
mine¥F 9 EAHNMNE 4510ml/min &2

NE

ECDell <3l H&3 2= F2ddxeg
W R E A S norepine-phrine®} 2.6%, epi-
nephrine®] 3.8%, dopamine®] 92¥, 2181
serotonin®] 31.0% 2 2 vhelytc}.(Fige)

T
t2.52"

25.82°

Fig. 6 HPLC chromatogram of authentic catecholamine solutions.

NE ! norepinephrine EP © epinephrine, DHBA : dihydroxybenzylamine,

DA  Dopamine, HT : serotonin



[18] thibo] gl ohe KBy PR

) d Z9| epinephrine?) ¥ FL
FHAEHLE 3YT B Fo f2Tol
387.8+22.5 ng/ge 2 AT 323.4424.09
B8t @A stA Stk ATl Ao
Ae i Fo3To] 34144214 ng/go 2
2Fol vste feodo] gler, MR
fh Tl AeIME 3131 264 ng/gS =
epinephrine?] #FolM= Fo4de]l g

Norepinephrined] %2 FTHZEH2ZE
397 B3 Fo) jz2Fol 6355+77.7 ng
/g2 AT 460.3+18.7 ng/gel vldd
A A F718R T 48T JAME 4
fhib o) T o] 416.3+54.9 ng/go B 2Tl
vl gta] f2l¥ Wiyl ANR(PL0.05), EK

B
o

Hif Fod ol AT 37424579 ng/g =
norepinephrine®] ¥ ol ozl Bisid
fFoldt A=z 7459 oh.(P€0.05)

Dopamined] &< FH2EHSE 3YT
o3 Fo] di=FolA 13394352 ng/ge &
4T 119.6+32.0 ng/gell vj3td # A 1A
F7hskd o

AR UM e LHMp FATl 1050
+219 ng/go 2 WEL ¥Istd fe 4ol
Ao, R 2o AN 7624
15.6 ng/g2 & dop-amines} FFAME £
dol AR

Serotonin®} ¥F& FHEEYXE 39
HoAg Fo] dizFAA

Table VH. Effects of Eucommiae Cortex without processing and fried with salts on the Concentra-
tion of Epinephrine, Norepinephrine, Dopamine and Serotonin in the Cerebral Cortex

of Rats Stressed by Immobilization

(Mean+S.E., mg/dD

Group Epinephrine Norepinephrine Dopamine Serotonin
Normal(6)* 323.4+24.0 460.3+18.7 119.6+32.0 69.7+7.9
Control 387.8+22.5 635.5+77.7 133.9+35.2 72.6+9.2
Sample A 34144214 146.3+54.9* 105.0+219 66.6+8.0
Sample B 313.1+264 374.2+57.9* 76.2+15.6 584+7.1

a) Number of animals
.-

Control

Statistically significant as compared with control group *;P<0.05)
> administration of physiological saline(1ml/100g wt.) for 7 days and stressed by immo-

bilization for 12 hours in a day during 3 days.

Sample A ®administration of Eucommiae Cortex without processing for

7 days and stressed

by immobilization for 12 hours in a day during 3 days.
Sample B administration of Eucommiae Cortex fried with salts for 7 days and stressed by
immobilization for 12 hours in a day during 3 days.
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AT 69.7479 ng/gell vlSte] % F7t 71 ng/ge 8 BF WlxFo) ¥lslY seroto-
AT AP0 ol M4 BFAE, ning} &3Foll K23 W3rt A} (Table
sR P T odFo] 22t 66.6+8.0 ng/g, 584+ Vi, Fig.7).

A
oMBA
OHBA .
[ 4
-
oA T DA HT
c [
OHBA
DHEA
e
| P
P
EL_‘LA_ L %A wr
b ] p
= | d T 2 a 2

Fig. 7 HPLC chromatogram of catecholamine in the cerebral cortex of rats.
A I Normal, B: Control, C: Eucommia Cortex without processing,
D : Eucommia Cortex fried with salts, NE : norepinephrine, EP : epi- nephrine,
DHBA : dihydroxybenzylamine, DA . Dopamine, HT : serotonin
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2) ¥4 & catecholamine& & o] 1k

2z ¥AF9) epinephrined] T F&
2EY2E3YT F-AF Fo xT o] 1078
+120 pg/mlE2 AH4F9] 380+95 pg/miel
¥l &t FAEA FrtEd. APTe) o]
Me gt F9T0] 83.9+13.0 pg/mlE o
Zad v3le Ao AN BT
2T AoIME 12574156 pg/mIZ epi-
nephrine?] #FFlM= FAo] Ath

Norepinephrine®] ¥#F& FH2EHLE
3983 BA7 Fol tiz=To] 270.0+15.1 pg
/mlE BAT 125+45 pg/micl wjsiyg
HAA A F713tA AP AolME &

tih B Fo] 12804333 pg/mlE R F )
H 3ted {of gt w3yt A A2 (PC0.0D), BK
thir FodFol YoJME 377450 pg/mlE
norepinephrine®} o] x| Wl3id
je FF Brs 748 ch(PL0.001)
Dopamine8] &2 7&2E# 28 393
Hogd Fo dizFelA 222444 pg/mlE
TS 29+0.7 pg/mld] B3 AA3A
F7ra AT 8Tl oiMe EHfR Fo
29 184436 pg/miZ WETo| Hlsto &
ojAo] gulen, ERHmH Tl glolA
% 23.8+5.5 pg/mlZ dopamined] ¥ F M=
F94d°] AQh (Table X, Fig8).

Table X. Effects of Eucommiae Cortex without processing and fried with salts on the Concentra-

tion of Epinephrine, Norepinephrine and Dopamine in the Plasma of Rats Stressed

by Immobilization

(Mean=+S.E.,10"%g/mD

Groups Epinephrine Norepinephrine Dopamine
Normal(6)® 38.0+95 125445 29407

Control 107.8+12.0 270.0+15.1 222+4.4
Sample A 8394130 128.0+33.3** 184+3.6
Sample B 12574156 37.745.0%+ 23.8+55

a) Number of animals

* ! Statistically significant as compared with control group **;P<0.01,***;P<0.001)

Control

: administration of physiological saline(1ml/100g wt.) for 7 days and stressed by immo-

bilization for 12 hours in a day during 3 days.

Sample A :administration of Eucommiae Cortex without processing for 7 days and stressed

by immobilization for 12 hours in a day during 3 days.
Sample B ! administration of Eucommiae Cortex fried with salts for 7 days and stressed by

immobilization for 12 hours in a day during 3 days.
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A B c D
e
NE
DHBA - -
NE
I pHeA =
OA L DA -
_ul o e .
5 % : 5

Fig. 8 HPLC chromatogram of catecholamine in the plasma of rats.
A Normal, B: Control, C: Eucommia Cortex without processing,
D ! Eucommia Cortex fried with salts, NE : norepinephrine, EP . epi- nephrine,
DHBA : dihydroxybenzylamine, DA : Dopamine.

V. % % FEXFAANE “HME & ol 3T
BEe EF&7T FRES A Z&de Ao

e $RaE<Qd %3 Eucommiaceae 2 EA, BEAXKRAMNE B AST
o] 43 %% Eucommia ulmoides OLIV.8] 3 ERen, XERMMAMNE AFKEMR
BEE 223 Ao, d23E Bk fol e oz V3 &, dAE FERKH
. @etez F3 frol A&sd #E 0 Addn sdgoe

[+

stz Ao 4stx, ALY AUk TS AR ki AFez FEHAY
o} thfp el ikl FEC #88 A2 oo JlsgPel e “ERMEER, Tk
ol gheo, F 4He THke sl Bstm 2 st EHAETANMNE “BES,
Zgetn e FTEH Kool 283t IR, AHEMSSRE, R, ERF, jnmA
Hste Aoz olgse] At ol2ig 7t el st on, BETFAE VNN E “HEL,
ol thfhe FFEBER 88 S, EFPE AERA" ozt Six, KEMES
BT B SMAYIGESR o850 v, dAME “BEMEMN, BTEE MERE Ik
MR 2= KRB ¢, ol sje KT $o= VIEHo At
o, BlsEPel e i, #EE e sl thibel g el e BRBERH A
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£22] (iRl igol nte BRAY BIR

“AEABERK, §—FBAE—H, B=m
i, kT, URBE, MgA ol st &
kel e “IRIERBRK, REEEX, ®
FEER, fEFEKY, BBREEAY S 5
geon E2d 3H i Biks oA
FRE), 1, B, H, B, B R R
AR, 2 BHER A dHst
18 “HIh AR, FESEKESE, PRk
HchsRg--, BEIEM, K E--Tolet 3t
T3 “HBRBE, E%Y, B B, AB
WHETE, HAE, RIS, REHIRATS(E
AR, AEBRAFMFEOERT P Ao
AT

ojslzol P2 MBRIF HEFE, BRIl
F 2 BRbEd FEROZ Eo7 HIFE,
RIS, TSI, BEEEE, REES, D
FEaiE, BTEE RESE? 5 343 2
dol = HimmE] AEBGL FHTG

Ao ostel] YoM FEAE B o
FEE 19783 Y9 Zenichi Horii $7&
$3o] g EFEEANAN 2L Y Cu
polyprenoid$) ulmoprenols &8t +2&
2213t R ot 19823l =
sideq] (+)-medioresinol di-O-8-D-glucopyra-
noside® ®ElPom*s”, 53] 1984dolE
(=) -olivil 4, 4”-di-O-B-D-glucopyranoside st
di-0-B-D-glu-
4'-0-B-D-
glucopyranoside {eucommin AZ HE)E &
2 Yok I, 19851 ol (+)-1-hydroxypinore-
siol 4”"-di-O-B-D-glucopyranoside & ¥ 2l 3}%
1 1986l £ e Mg
lignan diglucoside ¢+ 270¢] lignan ZL#]3l 5

M2 & lignan glyco-

(++)-1-hydroxypinoresiol4’ 4"-

copyranoside, (+)-medioresinol

sesqui-

7} A iridoid) eucommiol, eucommioside 1,
geniposide, aucubin, geniposidic acid& &
3 2. 2% non-glycosidic phenolic compou-

ndsE & WA 279 AEE lignand

SR, 6702 ¢ A lignand F2E
2ol ryagoeny 3719 ¢wl2 phenolic
compounds® .11 T

ool A& FATF2E HAR T2 St-
raubH ol o3 AFFZANZ& 3 A A
844, TAET NP BHFE, HEY
T 253E, HEAANM Aess ZY
FO2E nFzoME o2 oL ol
AT AR, HEAZAA FHE FA
713 RAZARZ R Lo o3 "gH
&8 BaEgc =3, 4YVe ke &
fHIEA A ARl FrAlstn BHERRAIAME
Aol7b gl AT wsgle glon 9l
AMe SEOEY EREES SV &
o ffpget A ETr ek Basga.
£ Saitoe¥s FEHAA H L, gy, 47
ol g AxE ®isqd.

BET BEEN g BESY] Ay
Hipe] Biael de /-8 48 F94 GAY
GPE {58 what HF S A7, GAY FFS
AR Aol M HS Forskdli, GPY g
AR F7kk g}k, Takahashi 7& 5
Fo BAEAR 2Eg2 dAAAI JE
GAS} GP2ol T3g ZAME oL, 5740l ut
2 st 2A v 9QAEd o A
Aol viebd o Rkl A GAS] &
g & UEMRLE Af S 223
mg/gS 2 Ve 1 bk ek sul vt o FE
HdRe g 03—‘6 Izvhe] Bl UFT

Tejdel U <’?<?JfftLr*°ﬂ b % g 7
S0l A S 1‘5 ANE B2Yvk ole) we
AR fhibel HiGel HOZ #2Bol %

ek AV HsRES o] AR

_'0_[_
QM EAE ERE £ A Ao
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thfhe) tihel &

< 01]1:]7(],] F
QAR AR AR R seee
geted zAHT Yom FHAAA, L, A
Uz AR olyer 28F A9 2ZE A79
A8 wet AFY THH ¥E devh
FgoA F4E AEde 2dE e Aded
o] B7tsdteg NuWAd A 1Y
zrlage Y4 Y302 e ¥
ot oA F5E A2 Y dyAdez
2ol A AEgol} S EES ABE 2R
5 g e ARz At 3
e AFHAGE og "o Al 2o
N= o2

Yoo NEAe FFo] moIAE I,
g ARH, FFATIsAS, AFFT
BhE So8 #xsted, ol HYEY T
AAgoz A Hfpe Aed FASIGR A
ZHech gEd, AEFE LS 479
83 5 A2EF usE w23 A, total
lipid, total cholesterol, triglyceride, phospholi-
pid 2 HLD-cholesterol %< W3l
Ho g o9& Ze4 e, ot free fa-
tty acid &2 WM e HFFAT] 7
& #AE Uderdt. ol T3] A ¢
Az A o) Ri"‘*-d ARire gaxoz A

FO

Zete ozs 44T ¢ Ao

dukH o 2 °é‘€ free fatty acid®] T &=+
50 o8 ztasy 7o}, FE, Y, A4
ol d& dsEn, d3F TR, F
Z0g, AN gAE, dehdE 5
B g2 WEola FVHAE B ozl
Aol Al BEBEIAS R AT SEUREHIT B
nEsIHo 2 FBEE, SEW, MESE Solvh |

WERNY BIYE (23]

ZBH S A3 EHER AFERER FiEtE
et LA EE JE 2 AT KA R
fEC. 2 HiFe Ao el B @
o] olg ¢ RIE] T A S AT F UE
Aoz Azt

FrEH2FN Y dPe FEHL
Egzd 9 HxA3 FA F catechola-
mine RS} FE FFsA=d, A2H, 4
dHez Az stresst AFAH o
7%“71]°1 2447 A 9 %%—% F7HANAM
A4 A o] norepinephrine® epinephrine& ¥
Hoz WEIAE . Epinephrine

4 Aol ACTH(RA A AR Zhor-
mone)E FH|3lEw, ol24 AU F 9

458U YA YA hormoned ¥¥|3}e]
stress"dEl o] tf-&-3tA He Aojtt?

=¥, catecholamine2 ¥ 9 TRAFA =
Fo d "‘57_:.3}“{:‘ Ao AEARAN, 1
715 ASARA Y RPARANA A
F32 AMgEHo] FEolU A JEFE
< AAde 715 22V E s, ST
71990 &3 oA FoFd 2FFEE I}
28 A7 SF4E dnsiEE s
3t}.P catecholamine activityw A1 A S
Aol 9] 8] #-8-==6) epinephrine ¥
o] 28} %7}8k3 norepinephrine h ol
2)3lal & 7}E vy, =35 epinephrinee A A
¢l 87 stressol A 718t 1 norepinephrine
2 A A &F stressol A F7HE 9 Do-
pamined AlAdsR-x &g o) Vw3t R
NE5g 31, $EZRNM 299 JT L
371z dg? £ g AFEAA seroto-
nind $HI Aol TG
T4 stressE 3YZE Hoid SlFel Mz

&

23 & 29} porepinephrine, epinephrine,

dopamine ¥ serotonin -2 HFH ek =],

N ZAN A%l norepinephrine @ #eol /2
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[24] tLipel f5ihe] B2

EHFAES BREATFAZAM 25 o
Z2o ¥sted FAE FAEHE GEIUN
t}. o] & norepinephrine 33k ZHa e #t
fho] Bt S #F 2Ed 2o F=
B A7t gl AZEo

GEEMoZ e A AF2%] & stres-
sore Ao EEI hfE, B, R, & K
Foz dAsten”, 4894 Jebd A
ZM tfpols i stressF B0l U AoF
3% # Ao 1222 o= e HE
MEE AF FBLEAE XNBste Axs
2 Aoz 4440

o]23e] A2 Bl Hipel holM FHd
2 GA o GP9| wizlojre} Zo] R
fhe] = O A4¥9 ¥Hsiz AFHo 1
axte] Foid] ofd 4L 71A AU
M= ol ZAME o slEjetn Az E
ot =%, A%, AH A 2 catecholamine ¥
o] Wizlel ¥ 234 Ve AL B,
EEABY HEED $2Ed2am3d o
&g e Ao 44 ¢ don, o
Ho2 nAY u) FEEE Y BEE
ZHE, RERESS, BB 9 & RiEd W
Aikel AT Wbl AE AR AZd

LD

V. &

=114

5 ﬂﬁﬁ'%‘ iE, " o N
fzigol & £ 33322} HPLCo) &) &
¥ ?l’%t, fﬁ?’ﬁx, RERRE, *&2Ed s
Ho #HY HxA 9 % F catecholamine
el digte] A4 AR g e A
&g dAr

1. Geniposidic acid®} geniposide2] &Faoi]
A tef e 242 22.3mg/g, 5.4mg/gS LHE
WA, B fpol A= 42t 119.8mg/g, 104
mg/gel FFo I, WKLol Atk ¥

KSR R

3t o & ®e F§FS Jdehiiddg.

2. SUEAERA AT BRAA £ Fo9
T ERHM4P F49F EF FA% AR E
el e, Bkl |8 fo% &
7t AR

3. iEE A ol 3 Baeol A SR R g ol
A BEETA o W3, A F total lipid, total
cholesterol, triglyceride, phospholipid, HDL-
cholesterol®] ¥l WstelAE Foig &
F& e A= %ﬁ‘i"b} free fatty acidol
Me F9% 5285 Jelyhid.

4. TE2EY RS FFH9 HNxAn §
A% catecholamine¥ & ZA ¢ v} i 4
By BREpEAT 2F FY4% A
Z JelA 21, &3] norepinephrine ¥ F ol
A felgol AFHUG.

olge] AT Hol olEL HiPY HWAF
o e A%l oy E3I| it B
HE e Aol A%Y FUE %A Edx
o| s} € r}.
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