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ABSTRACT

Experiment Study on the Anti-Stress of Walgukhwan,
Walgukhwan+Ejintang and Walgukhwan+Samultang

Byung Su Ku, Won chul Lee
Dept. of Internal Medicine, College of Oriental Medicine
Dong Guk University

This study aimed to evaluate the anti-stress effects of Walgukhwan, Walgukhwan+Ejintang
and Wal gukhwan+Samultang. The experimental animals treated with each extracts during 15
days before the immobilization stress. And each experimental animals were endowed with 12
hours immobilization stress. Then the brain, blood and urine catecholamine contents and serum
total cholesterol, triglyceride and free fatty acid levels were studied.

The result were as followed ;
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1. Walgukhwan, Walgukhwan+Ejintang and Walgukhwan+Samultang were not statistically
effective to the changes of the body weight..

2. Walgukhwan was statistically effective to the increase of the blood norepinephrine content
as compared with control.

3. Walgukhwan+Ejintang was statistically effective to the increase of the blood and urine
norepinephrine contents as compared with control.

4. Walgukhwan+Samultang was statistically effective to the increase of the brain, blood and
urine norepinephrine contents and also to the increase of the blood and urine dopamine
contents as compared with control.

5. Walgukhwan was statistically effective to the increase of the serum free fatty acid level as
compared with control.

6. Walgukhwan+Ejintang was statistically effective to the increase of the serum triglyceride
and free fatty acid levels as compared with control.

7. Walgukhwan+Samultang was statistically effective to the increase of the serum total

cholesterol, triglyceride and free fatty acid levels as compared with control.

Key word: Walgukhwan, Anti-Stress, Catecholamine.
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10) HPLC 7r#ifedd

HPLC®] Z¥fEL oha3 2kt
Model 510 Pump (WATERS,
US.A)

Pump

Detector : Model 460
Detector (WATERS, U.S.A)

Column : Novapak Cig Column (WATERS,
US.A)

Electrochemical

Integrator : Model D520A Data Module
(Young—ln, Korea)

Mobile phase : 0.15M sodium phosphate —
0.000IM EDTA - 0.0007M
octane sulfonic acid -

5.2% methanol (pH 3.2)

Flow rate : 1.0 ml/min

Sample volume : 10.0 ul

Chart speed : 0.2 cm/min

11) Mu#% total cholesterol &2 HIE
Mm% total cholesterol &&& EFKEY(COD
~-PODF)oll 2]&to] E &t ot

12) Mm% triglyceride & &2 HAIE
iR aRe
GK-GPO®)el ot JE st ol

triglyceride w3 (LPL-

13) Mm% free fatty acid 289 HFE
m# free fatty acid &Ee ®MEEV(ACS-
ACO®)ol 93td fEst g}

. § 8 B &

1. .8E 2| &t

i stressoll 9% H8Ee] BLE WEH #
R, EHHS 28106g #mstgov HEMd
Mt 119%18gel WA 3Th sample I dX &
108*1.7g WAt HEBH Hal9E 9.2%9
WAHHE YA, sampledolAlE 103+
09g WA st HEREAl st 134%9 WA
#1Z, samplellolAM &= 96+16g WA B
ol et 193%< BWAWMHE el oy
B gitemd FEHS gl tH(Table I, Fig.
1).

TableI. Effects of Walgukhwan, Walgukhwan +
Ejintang and Walgukhwan + Samultang on
the Body Weight of Rats Stressed by

Immobilization
(g)
Grou No. of Gani/Loss Decrease
P Animals of Weight 9%
Normal 6 +2.8%0.6 -
Control 6 -119+1.38 -
Sample 1 6 -108*1.7 9.2
SampleI 6 -10.3+0.9 134
Samplelll 6 ~-96*1.6 19.3

Normal : non-treated group
Control : Group stressed by immobilization
Sample I :Group stressed by

immobilization and

administration of Walgukhwan
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Sample I :Group stressed by immobilization
andadministration of Walgukhwan+Ejintang

Sampielll:Group stressed by immobilization and .
administration of Walgukhwan+Samultang

Decrease % = (Control— Sample)+Control X 100

Normal  Control 'SampleI'Sample lfSample 1]

Fig. 1. Effects of Walgukhwan, Walgukhwan+Ejintang
and Walgukhwan+Samultang on the body
weight of rats stressed by immobilization

2. B Catecholamine &2 #1t

fi§2] norepinephrine &8& BT &F, £
WH-& 266.11209ng/gol AL, BIEAF2 500.7+
35.8ng/go®  IEHEMA 3t Emsich
sample I ol A& 4235+30.Ing/go2 HHl
et 154% #Em MFES, samplel A&
4058+36.2ng/g 22 19.0%9] #in #WHEE e
o BEEER AEAES fller, sample
Mol M= 393.7+305ng/go 2 IRl L3t
21.4% EmHE  JeEde]  HEEmes
P<0.059] AEHJE BimEE Jerdid o
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&) epinephrine & E& ME &FE, THEH
2 266*3.3ng/golN X, HEHEE 31.7+35ng/g
o2 JFEB KISl #imsldct. sample I
ME 311*3Ing/ge 2 HER o 1.9%
o] BmMHEE, sampled A= 30.5+3.0ng/g 2
2-38%9 ®inAEE, sampleMolAd & 295+
33ng/go.2 69%2 ®iMEIE el
5 fEtEm AEES AT

B9} dopamine ZEE WED MR, ERME
3240%311ng/gol YR,  HEBES 6332
486ng/g2 IFEHM 3l Bmslg et

sample I SJ A& 5147+407ng/g o2 HIEHF
ol K3l 187%¢ ®mINIE, sampled oA &
511.6*452ng/g 2.2 19.2% B miAiHE, sample
Mol A& 501.6+40.lng/g 2.2 20.8%2] i jn
#E JeidoY BT MM HE#HS 9
2ltH(Table 1, Fig. 2, 3).

Table 0. Effects of Walgukhwan, Walgukhwan+
Ejintang and Walgukhwan+Samultang on
the Catecholamine Contents in Brain of
Rats Stressed by Immobilization

(ng/g Brain Tissue)

(g)

Group Norepinephrine Epinephrine Dopamine

Normal 26611209 266+33 324.0%311
Control  500.7£358 31735 6332%486
Sample I 4235%£30.1 31.1%31 5147%407
(15.4) (1.9 (18.7)
Samplel 4058%362 305%+30 511.6%452
(19.0) (3.8 (19.2)
Samplelll 393.7+£305+« 295+33 501.6%401
(21.49) 6.9 (20.8)
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Normal : non-treated group

Control : Group stressed by immobilization

Sample] : Group stressed by immobilization and
administration of Walgukhwan

Samplell @ Group stressed by imrﬁobilization and
administration of Walgukhwan + Ejintang

Samplelll : Group stressed by immobilization and
administration of  Walgukhwan +
Samultang

Parentheses are decrease percentage.

decrease % = (control— sample) +control X 100
* ! Statistical significance as compared with control
(*P<0.05)
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Fig. 2. Effects of Walgukhwan, Walgukhwan+Ejintang
Walgukhwan+Samultang on the

and

catecholamine contents
stressed by immobilization
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g. 3. Chromatograms on the catecholamine contents

in brain of rats stressed by immobilization

in brain of rats
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3. m#E catecholamine & &2 #1t

1m#% 9] norepinephrine &&& WES R, F
RS 208.6121.1pg/mlel A 1, HIREES 4116+
30.8pg/mle.2 IEFREC] L3t s@inst ot

sample I ol & 321.1+24.3pg/mio.2 ¥EEH
of 3t 22.0%< BmMEIE Jetdo] gt
Fo 2 P<0.059 FEMIE BhHHE Jety
A2oH, sampled oA+ 3035+23.8pg/mlez
26.3%9] EmiEE, samplellol A= 301.9%
23.3pg/mlo. 2 26.7%9) #|inMHE Jel o] &
% FHBHOR P<0.029 AEHYE Bl
WE Vet

m##2] epinephrine &E& MES MHE, EH
Be 865%105pg/mloli, HWEHS 1516+
10.3pg/mie 2 EFEHA  dq  'Bmaldc
sample I Al A& 139.1+138pg/mlo.2 HWHEEFI
et 82%9 #BmMGlE, samplellolAE
1364+158pg/mle 2 100%9  HBIMHE,
samplell ol A& 136.2%13.2pg/mle 2 10.2%9)
BmmEE JelR oy 55 #ispnes A
BES ok

m#%e] dopamine S-S WTE &1 FEH
& 438.0%276pg/mloIRN 3, Y@ML 7581%
64.9pg/mlo. 2 EHEME ety st
sample I ol Al 612.3+489pg/mlO.2  HIBH
of tatol 19.2%9] HWmNEE, samplell o} 4 &
600.5.t50.6pg/m1.°_i 20.8%2] #mmHE Ye
ey  MEHENYD HEHS  Ren,
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samplellol A& 565.9+51.5pg/mlo2 IR

ekl 254% EmIMEIE JeEro] $itse

2 p<0.02 o FEHEAE EnmEE Jetud

t}. (Table I, Fig. 4, 5).

Table IM. Effects -of Walgukhwan, Walgukhwan+
Ejintang and Walgukhwan+Samultang on

the Catecholamine Contents in Plasma of
Rats Stressed by Immobilization

(pg/ml)

Group Norepinephrine Epinephrine Dopamine

Normal 2086+21.1 865105 438.0%+276

Control  4116%308 151.6%103 758.1%64.9

Sample I 321.1£243+ 139.1+138 612.3+489
(22.0) 82) (19.2)

Samplell 3035238+« 13641158 600.5%50.6
(26.3) (10.0) (20.8)

Samplelll 301.9%123.3x* 1362+132 56591515
(26.7 (10.2) (254)

Normal : non-treated group

Control : Group stressed by immobilization
stressed by
administration of Walgukhwan

Sample I :Group immobilization and

Samplell:Group stressed by immobilization and
administration of Walgukhwan+Ejintang

stressed by
administration of Walgukhwan + Samultang

Samplelll:Group immobilization and
Parentheses are decrease percentage.
decrease % = (control—sample)-+control X100
* . Statistical significance as compared with control
(xP<0.05, **;P<0.02)
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Fig. 4. Effects of Walgukhwan, Walgukhwan+Ejintang

and Walgukhwan+Sainultang
catecholamine contents
stressed by immobilization

on

the

in plasma of rats
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—’//—\—“\/\". ———T. i
Control

9.09°
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Fig. 5. Chromatograms on the catecholamine contents
in plasma of rats stressed by immobilization
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4. FR catecholamine & &< ’Eﬂﬂ

K9 norepinephrine &8 HIEF #E, IE
WS 113.2+136p/day ol AL, HBHS 2568
+215ug/day®  E#BOl thste] Emstsich
sample ] A 1056%201ue/day® Rt
3l 23.8% w@mEE Jeloy ﬁ?r%é
1 ARHS 9o, sampleB oA E 1931

+188ug/day o2 HIEBEo] sl 24.8%9 tau

InMElS, samplello] Al 1885% 17.6ug/dayi
266%2 |mMAEIE Jdehlol #& MEHBHL
2 P<005S HEHSIE MMAME A3
t}. :
(K| epinephrine &S WES KR, EHE
2 82%05ug/day°el N3, HEES 11.616.8ug
/day 2 IEFH et Bt vt sample
AME 98+08ug/daye2 B et
155%2) EmmHE, samplelAlAE 101%09
ug/day 22 12.9%9] 1 IIMEE, samplelll o A
= 96+06ug/day o2 17.2% #EmA4|S ek
Mot BE gEHSH ARES S
[R9l dopamine B & WET HR, EEHS

1885+12.7ug/day ol Q1 2, HEABS 3501%254

ug/day= TEHBEO] Hsbel MR sample
TolME 2885%21 1ug/day2 BBl Matel
17.6%<] BiIHEIE, sampledoANA = 285.11
285ug/dayE HHEHES H3td 18.6%< 1gin#p
HE RO BN AEES do
™, samplellle] A = 271.1%£23.7 ﬂg/dayiiy #
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Bl Ml 22.%<] @miEE Jebde] ¥
HEBPoE P< 0059 HEHIES EBAHES
veh2itH(Table IV, Fig. 6, 7).

Table V. Effects of Walgukhwan, Walgukhwan+
Ejintang and Walgukhwan+Samultang on
the Catecholamine Contents in Urine of

Rats Stressed by Immobilization

(ug/day)

Group Norepinephrine Epinephrine Dopamine

Normal 1132136 82%05 1885%127
Control 25681215 116*08 350.1+254
Sample I 195.6+20.1 98+08 2885+21.1
(23.8) (155) (17.6)
Samplell 193.1+188+« 10109 2851%=285
(248 (129) (18.6)
Samplell 1885+176¢ 9606 271.1+237
(26.6) (17.2) (22.6)

Normal : non-treated group
Control : Group stressed by immobilization
Sample I :Group stressed by immobilization and
administration of Walgukhwan
Samplell:Group stressed by immobilization and
administration of Walgukhwan +Ejintan§
Sample[M:Group stressed by immobilization and
administration of Walgukhwan + Samultang
Parentheses are decrease percentage.
decrease % = (control—sample) + control X 100
* : Statistical significance as compared with control

(x,P<0.05)
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150 §% .
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(77NN

L,

7

A Norepinephrine Epinephrine ~ Dopamine ]
Fig. 6. Effects of Walgukhwan, Walgukhwan+Ejintang
Normal [l Control Sample | and  Walgukhwan+Samultang  on  the
Sampie it [ Sampie It catecholamine contents in wurine of rats
stressed by immobilization
] [7[INE [[INE M ﬂNE NE
NE
DHBA
DA
DHBA HBA DHBA DHBA
DA DA E DA
g = - . —'_?—‘ . e e W1 -
A oy R T a SR
Normal Control Sample | Sample i Sample il

Fig. 7. Chromatograms on the catecholamine contents
in urine of rats stressed by immobilization
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5. I total cholesterol & &2l 1t

m# total cholesterol &&S ME #E, IE
HWS 573+t66mg/dlo) T, HWBRE 823+
89mg/dl2  EHE st wmstgch
sample | I ME  708+39mg/dlo 2  HHEREo]
et 14.0%9] RIIMNHE,
679+40mg/dle. 2 HEERES] Hhated17.4%) 8
BEIE GEhi o EENY FRMHS
905, samplelMelNE 605+39mg/dl o2 ¥
REED Lisho] 2400 IS ER o) iEt
By o= P<0059) BEMIIE BMAHE et
U2t} (Table V, Fig. 8).

sampleIl ol A &

Table V. Effects of Walgukhwan, Walgukhwan +
Ejintang and Walgukhwan+Samultang on
the Serum Total Cholesterol Level of Rats
Stressed by Immobilization ‘

(mg/dl)

No. of Total Decrease

Group ) : ‘
Animals  Cholesterol %

Normal 6 573%6.6 -,
Control 6 82.3+£89 -
Samplel - 6 70.8+39 14.0
Sample Il 6 67.9+40 17.4
Samplelll 6 60.5+ 3.9+ 24.0

Normal : non-treated group
Control : Group stressed by immobilization
Sample | :Group stressed by immobilization and

administration of Walgukhwan
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SamplelI:Group stressed by immobilization and
administration of Walgukhwan+Ejintang '
Samplell:Group  stressed by immobilization and
administration of Walgukhwan +Samultang
Decrease % = (Control— Sample) <+ Control X 100
* ! Statistical significance as compared with control
(*P<0.05)

Fig. 8. Effects of Walgukhwan, Walgukhwan+Ejintang
and Walgukhwan+Samultang on the serum
total cholesterol level of rats stressed by
immobilization

6. IMjF triglyceride &2 #1t

Mm% triglyceride &< WET KR, EXH
< 240%22mg/dIo|A 3, HEHFLS 503t58
mg/dle 2 EFEAA Wt Bmnstd ol sample
I9ME 370+32mg/dlee HEE H3to
264%] MIABE GehAH o BHBH T

EEMHELS ¢gen, sampleIolAE= 31.3+49
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mg/dle.2 37.8%<] #mMElE Jebdol it
Byeoz P<0059 - AREHENS  BNAFE,
samplell o] A& 30.3+4.0mg/dI= 39.8%<] #in
MHE JebNo] HEBR R P<0.029 FEH
e wWmilElE Jeld Ao (TableVl, Fig. 9).

Table VI. Effects of Walgukhwan, Walgukhwan+

Ejintang and Walgukhwan+Samultang on
the Serum Triglyceride Level of Rats
Stressed by Immobilization

(mg/dl)
. No. of Tri- Decrease
Group .
Animals glyceride %
Normal 6 24.0+22 -
Control 6 50.3£58 -
Sample I 6 37.0%x32 26.4
SamplelI 6 31.3+49% 378
Samplel 6 30.3+4.0%* 39.8

Normal : non-treated group

Control : Group stressed by immobilization

Sample I :Group stressed by immobilization and
administration of Walgukhwan

Samplell :Group stressed by immobilization and
administration of Walgukhwan +Ejintang

Samplell:Group stressed by immobilization and
administration of Walgukhwan +Samultang

Decrease % = (Control—Sample)+Control X 100

* . Statistical significance as compared with control

(xP<0.05, **P<0.02)

60

Fig. 9. Effects of Walgukhwan, Walgukhwan+Ejintang
and WalgukhwantSamultang on the serum
triglyceride level of rats stressed by
immobilization

7. m;% free fatty acid 282 #4t

Mm% free fatty acid S8S HEE #HE, £
Wi 52851381 uEq/LoIflx, HERIES
10223£879¢Eq/ L & IEEH Hste] Hins}
A}t sample] A= 8138+261uxEq/ L 2 %
WAl Hsted 20.4%<] & miNEIE, samplel o
M 812012904 Eq/ ¢ 2 206%2 EmMHE
Jeh o] &% #EtENes P<0.052) HEHS
T BmAEE JdehdiR e, samplelllof A&
T425+t415uEq/ L B 27.4%9] H#mEIE el
Wo} SitEme 2 P<0.029) AEMIE Bl
#1E JeEtUAtH(Table VI, Fig. 10).
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Table VI. Effects of Walgukhwan, Walgukhwan+
Ejintang and Walgukhwan+Samultang on
the Serum Free Fatty Acid Level of Rats
Stressed by Immobilization

(#Eq/2)
No. of Free Decrease
Group .
Animals  Fatty Acid %
Normal 6 5285*+38.1 -
Control 6 10223879 .
Sample I 6  8138*26.1x 204
SampleI 6 812.0£29.0« 20.6
Samplelll 6 74251415+ 274

Normal : non-treated group

Control : Group stressed by immobilization :

Sample I :Group stressed by immobilization and
administration of Walgukhwan

Samplell:Group stressed by immobilization and
administration of Walgukhwan +Ejintang

Samplelll:Group “stressed by immobilization and
administration of Walgukhwan +Samultang

Decrease % = (Control —Sample) +Control X 100 *

* . Statistical significance as compared with control

(%,P<0.05, *+P<0.02) ’

1200

(uEaft)
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Fig. 10. Effects of Walgukhwan, Walgukhwan+Ejintang
and WalgukhWamSamultang on the serum free
fatty acid level of rats stressed by
immobilization
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