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Dioscoreae Radix ( Dioscorea batatas

Decaisne ) 8.0 #
E B(H) Angelicae gigantis Radix

(Angelica gigas Nakai ) 8.0 ¢
=8 Atractylodis Macrocephalae Rhizoma

(Astractyiis koerana Nakai) 6.0 #
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IR A Longanae Arillus ( Euphoria longana Lamark) 6.0
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X Liriopis Tuber (Liriope muscari Bailey) 4.0 ¢
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i (1) Massa medicata Fermentata (Tricticum

sativum Linne) 4.0 &
% ZFE(H) Hordei Fructus Germinatus(Hordeum pulgare Linne) 4.0 &
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Ramatuelle ) 1.0 ¢
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CHART SPEED (0,3 CM/MIN
ATTEN:32 ZERO:5% 5MIN/TICK

2.607

CHART SPEED (,3CM/MIN
ATTEN 32 ZERO;5% 5MIN/TICK

-

i\

B (epinephrine,peak height=25117)

—

/

3.87
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Figure 1, Chromatogram of catecholamines (50 p¢ of 10mg/¢ standard

solution)
A ! norepinephrine
B . epinephrine

C : dopamine



CHART SPEED 0.5 CM/MIN
ATTEN: 32 ZERO:5% 5MIN/TICK

L 2.150
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TITLE: CATECHOLAMINE 10:23 3SEP 87
CHANNEL NO:1 SAMPLE @ CATECHOL METHOD :@ CAT
PEAK PEAK RESULT TIME HEIGHT SEP
NO NAME (MIN)  COUNTS CODE
1. norepinephrine 45.8424 2.150 8424 BV
2. epinephrine 38.1911 2.621 7018 VB
3. dopamine 15.9665 3.895 2934 BB

TOTALS 100.0000 18316

MULTIPLIER . 1.00000

Figure 2, Chromatogram of catecholamine mixture (50u¢ of each

10mg/ ¢ standard solution)
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Table 1,

Change of Catecholamine Contents in Rat Urine under the

Restraint Condition by Administration Sample A and Sample

B (ng)
Control Sample A Sample B
Days
Ep Dop Ep Dop Ep Dop
1 142.8 363.7 117.4 253.8 114,17 283.1
+ 27.5 + 18.9 +17.6 =+ 45.7 T 12.4 +23.17
5 157.7 371.8 126.7 286.7 130.5 333.6
+ 37.5 + 18.1 + 24.4 + 39.7 + 15.7 + 28.6
10 190.4 402.7 137.2 304.5 168.7 352.7
*+ 15.4 + 41.8 + 23.9 + 45.4 + 21.8 + 32.4
15 194.7 414,1 168.9 340.7 172.0 385.0
+23.3 + 38.4 + 31. + 37.5 + 16.9 + 35.7
Ep . epinephrine
Dop. dopamine
¥ BBl A epinephrines] HWEE ngojli, 10 A Fol= 402.7ng, 15H

142.8 ngo| 1, FBRHAK7T 3 3d o
2} epinephrine o] S EE HX HIN=
o] 15 H Fl= 194.7 ngol|jd}, H@H
o Hald Sample A FEBIAE 1HE
o] 117.4ng o2 KR 25.4 ng o]
AA HZwHARNL, 15H Foie
phrine 3y Eo] 168.9 ngo g HEER
o 25.8nge°] HA ZWHA=
e}, Sample B #HEFA = 1H
Fo] 114.7 ng, 15 H F& 172.0 ng
o2 BB 3l epinephrine 43y
Eo] @As Atk sample AgfET Sample
B#S E5 HEH) Hsled epineph-
rine 5k Bol BAHA oW TR %Y
Atolell = WAE 2RV A UdEAR
2 omsw ARe ey

39, dopamine o] B $HEERNA
18 Fole 353.7ng9,5 H e 3718
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RO &E -

ZolE 414.1 ng o]}k
#HEE 1 H Fd& do-
pamine o] 4iiEe] 253.8ngo =2 HE
ol W3l 99.9 ngo] HA FWEN L,
15 0 Fol= 340.7 ngol3lch E% Sam-
ple B #H3EolA &= dopamine o] Z @ E
o] 1§ % 281.1 ng,5H Fol& 333.6ng,
105 ZolE 352.7ng, 15 B Fol+ 385.0
ngol HwsEAch
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FH A R catecholamine o] S WUES
BE WTY KR Table o 2 MRS
AU

H@#olA epinephrine o] 5Ee 1
H ¥ 123.9ngelx, 5H F& 1410
ng, 10 @ Tl 175.3 ng, 15 Sojl =
199,5ng ©]9] c}.

o710 3t Sample A HHEFNAME
1H % 8l.4ngolQa, 150 Fds1424
ng 0.2 HBRERT swEel B EAT

Sample A #EBFolA] epinephrine2]
S>WES 18 ¥ 72.4ng, 5 H Fo 81.7
ng, 10 B %] 104.4ng, 15 H Fo] 148.6
ngo] SwEHol $BBRET HA SWHA
on, Sample A FRWRULE HA 5

HAo.

%y, dopamineo] SPES HY HR
Bo)X 1H ¥ 216.4ng, 55 F 247.2
ng, 108 % 278.8ng, 15 H ¥ 308.3ng
o] S gl H3sle] Sample A S HET
gtolAl= 1 H F 173.2ng, 5 ¥ 206.4
ng, 10 § ¥ 231.7ng,15H Fol& 264.8
ng o 2 HBERT dopamine o] SikEol
AHAYLSS ¢ & UAch Sample BE

@3 BoldE 1H ¥ 164.2ng, 5H F

197.2ng, 10H ¥ 224.9ng, 15 #*
255.7 ngo 2 HEHETE A SBIAA
‘o, Sample AE #HEF HRUE HIU
=2 ¢ 5 Udoh

‘Table ]|, Catecholamine Variation in Rat Urine under the Electric Shock
condition by Administrating Sample A and Sample B (ng)

Control Sample A Sample B
Days
Ep Dop Ep Dop Ep Dop
1 123.9 216 .4 81.4 173.2 72.4 164.2
+15.9 + 24,6 + 7.8 + 13.4 + 4.7 +11.9
5 141.0 247.2 95.7 206.4 87.7 197.2
+10.7 +31.4 +10.2 + 10.3 + 6.8 + 21.6
10 175.3 278.8 116.5 231.7 104.4 224.9
+ 22.2 + 26.8 + 8.6 + 9.7 + ]12.1 =+ 31.8
15 199.5 308.3 142.4 264.8 148.6 255,7
+ 24.9 + 30.5 + 9.7 + 27.6 + 10.9 + 25.5
Ep . epinephrine ‘

Dop: dopamine
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Table JJ. Catecholamine Variation in Rat Urine in the Water Immersion

Condition by Administrating Sample A and Sample B (ng)

Control Sample A Sample B
Days

Ep Dop Ep Dop Ep Dop

1 47.8 76.7 38.4 43.3 42.7 57.4
X 2.7 +* 7.4 + 6.6 + 2.1 + 3.8 + 4.6

5 57.2 82.1 41.17 46.4 49.6 60.7
*+ 4.8 = 4.8 £ 3.4 + 2.4 + 6.7 + 7.7

10 61.8 92.4 48.4 50.5 51.8 64.2
=+ 3.1 *11.1 £ 1.5 + 7.6 + 3.3 + 11.8

15 67.1 118.9 51.1 55.2 55.0 69.1
+5.4 + 8.8 + 3.4 + 4.8 * 2.7 + 4.4

Ep . epinephrine

Dop. dopamine

BAERAA HEe] R epineph-

rine YRS

1H $o 47.8ng,5 8%

57.2 ng, 10 H ¥ 61.8 ng, 15 B3] 67.1
ng o] SWHAL, B
gFritolds 1B £ 3.4 ng, 5%47.1
ng, 10 ¥ 48.4ng, 15 H ¥ 51.1 ng
o2 HEHEHET %2 g epinephrine
o] =Sl Sample BE s His
ol 1 H %o 42.7n9,50 F 49.6
ng, 10§ & 51.8 ng, 15 3o 55.0
nge} epinephrine o] 5= ich

3H, dopamine o] S ES BY HE
Bl 1 H Fol 76.7 ng,5H Fo] 82.1
ng, 10 § Zo 92.4 ng,15H o] 118.9
ng 02 gl #stsla, Sample A
B #H3 BRMdAs 1B Fol 43.3ng,
508 3o 46.4 ng, 10 A ¥ 50.5ng,

Sample A &

150 3o 55.2 ngo 2 HEHERTY A
FwsElch, Sample BE HET ﬁ%.ﬁﬂ
e Fof 57.4ng,5H Fo] 60.7
ng, 10 H %9 64.2 ng,15H Fof 69.1
ng o] = KBRS "4° g9
dopamine o} 4@E 3ot Sample AE
BES BRELTE B BEol SWHEHI

21e] 379 stress E IF A FU
S o} #Hy# stress 7} epinephrine %
dopamine 9] Fuigol 7 ek, T
A BRPEE stress gonl, K st-
ress 7} catecholamine o] 4 &S 7}
4 =7 eyl Sample AE}  Sam-
ple Bel MRS Higstd Msfistress
9l @K stress Fpol= Sample B E£o]
Sample AZERT FHR7} EA dHEIRH
(Fig.3,4,5).
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A 424 42Ee Susigon, #4%
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{Dopamine) {Epinephrine)
(ng) { O « Control QO ~ Control
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m 3
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200 b
100

1 5 10 15 (days)

Figure 3, Epinephrine and dopami-
ne content change in
rat urine under the co-
nstraint condition,

(Epinephrine)
O — Control
A — Sample A
G — Sample B

{Dopamine)
QO - Control
A - Sample A
- Sample B

300 | _———"'o
- ”'-O ’A
. e A=z --—"::'-—"D
.- __,1-_‘::::-{3-‘—
200} T o

1o} /

15 (days)

1 .5 1.0
Figure 4. Epinephrine and dopamine
‘ content change in rat -

urine under the electric
shock condition

A= 99 B fEMRCl ATEHa Sam-
ple BolAdl&= KKK Sample Aol Z
& AL By, ERART B M e
HEET 2L d4L2 ByH (Table IV,

Fig,6). ‘

(Dopamine} ((Epinephrine)
O ~ Contel (e (;nn:lol A

{ A - Sample A A — Sample
ng)r - Sample B O - Sample B

15 (days)

Figure 5, Epinephrine and dopamire
content change in rat
urine in water immersi--
on condition

Table [J. Histological Change of
the Rat Stomach in the
Stress Condition
(Focal Erosion)

Status Control Sarlt;ple Saué)le
Water + + +
Immersion
Electric ++ + ++
Shock
High + + ++
Temperature

* high temperature. 30°C



Figure,f., Histological change of the rat stomach which were given
stresses

1 control
Il sample A
- sample B

1 (Water immersion);

9 (electric shock) ; [ - control
I sample A
|

-- sample B
3 (high temperature):. | -+ control

- sample A
Il --- sample B
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ABSTRACT

Human and animals are living by acclimation to environmental changes
like high and cold temperature, noise, confinement, etc.

If the above changes reach a defined levels, some physiological abnormal state
could appear, which we call them as stress state.

Catecholamines are excreted by the sympathetic-adrenomedullary system
in free form in urine. Catecholamines are derived from the adrenal medulla and
urinary epinephrine can be taken as a rough estemation of the activity of this
gland. Many scientist reported the endocrinological change, excretion of catecho-
lamine and its metabolites, stomach ulcer formation, etc, under the condition of
the confinement and high temperature.

In this study author gave restraint, electric shock and immersion stress to rats
by administrating Bohyulanshintang. The catecholamine contents in rat urine
were measured by HPLC and got the following results.

1. In the restraint experiment, epinephrine contents in control rat was 194. 7
ng, but in Bohyulanshintang administered rat urine 198.9 ng of epinephrine
was found.

2. In the electrical shock experiment, 199.5 ng of epinephrine was found in the
control rat urine, but in Bohyulanshintang administered rat wurine
epinephrine content was 142.4 ng.

3. Dopamine contents in control rat urine under the immersion environment
was 118.9 ng, but in Bohyulanshintang administered rat urine only 55.2 ng
of dopamine was found.

4. Incontrol rat stomach there appeared focal erosion and inflamatory- exudate,

but in experimental group these symptom were turned to mild condition.



