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8EF Hoelen 15g
B Astragali Radix 15g
ST Poria 9g
S Angelicae Gigantis Radix 9g
BER{(®)  Zizyphi Semen 9
¥z Codonopsitis Pilosulae Radix 9g
B4 Pinelliae Tuber 6g
izl Biotae Semen 6g
HH%T Maximowicziae Fructus 6g
HE(FR) Glycyrrhizae Radix 6g
s Cnidii Rhizoma 5¢
EE Polygalae Radix 3g
A Cinnamomi Corfex Spisus 3g
Total amount 101g
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4) BEES Reol BRI Hik

Bal3 HZ2 & perchloric acid§9 600:£(0.17M
perchloric acid 510i+2¢M DHBA 90u0)ol %ol
glass microhomogenizer® TR 4TAA 10237
HHXRE ¥ 47T, 11,000rpm o 2 3083 44Eesie 4
HAg AFH3d FH AL millipore filter(02m=E <
F3te] HPLCF U4 A2 AR3y)

5) CatecholaminesE® 753%™
CatecholaminesT &< DHBAY] 2j%¥ internal stan-
dard}8& AHg3lied, S3E FX8 1gBeg A
Atsley 22 Agstgit). Catecholamines®-2 BE3}
37] 18}o} perchloric acid§9% 600u0(017M per-
chloric acid 510p+2¢M DHBA 90uf)°} norepine-
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phrine(Sigma, USA), epinephrine(Sigma, USA),
dopamine(Sigma, USA) 2 serotonine(Sigma, USA)S
27} Ing¥ o] ¥F 99} chromatograms 1R th

6) 2 EE
Mz7 %9 Catecholamines&8S 3357 9%
HPLCS] ¥Xz1e ohgy 2

Table 1. Analytical Condition for Brain Cate-
cholamines Contents in Rats

Item Condition

Pump Model 510 Pump
(WATERS, USA)

Detector Model 460 Electrochemical
' Detector(WATERS, US.A.)

Column Novapak Cig Column
(WATERS,US.A)

Integrator Model D520A Data Module
(Young-In, Korea)

Mobile phase 0.15M sodium phsphate-0.0001M
EDTA-0.0007M octane sulfonic
acid-5.2% methanol(PH 3.2)

Flow rate 1.0mé/min

Sample volume 1044

Chart speed 0.2cm/min

. REEAEHK

1. Rl chromatogram

Catecholamines®] ¥< FE3517] 943t perchloric
acid8 600u(0.17M perchloric acid 510u+2uM
DHBA 90u8)°l norepinephrine, epinephrine, dopamine,
2 serotoning Az} 1 ng®  Ho] EFAY
chromatogram® 138 ZA3 Z}7t9] retention timed
358 epinephrine®] 24518,
dopamine®] % 148% % serotonine] & 482% °l%d
}.(Fig. 1)

norepinephrine©}

Fig. 1 Chromatogram of standard solution.

2. BIBAAISREERA catecholamine 3!
serotonin S22 Bt

A5 go) M 9] catecholamines 2 serotonin®]
ek %43 A norepinephrine B4 oA 2156
+403 ng/g brain tissueclA 1, BERTFAME 612+
246 ng/g brain tissue, BN sample 1 0]
4308+*41.2 ng/g brain tissue, sample 2 ¥°} 4172%
385 ng/g brain tissue, sample 3 ¥o} 5274+1214
ng/g brain tissuez AT vlsl Z2 1603% ¢
99.8%, 935%, 1446%2] $718 RH oW, sample 1 ¥
¥ sample 232 2] visk {ol4(p<005) U=
371 dAE e

Epinephrine®) #F2 AGwolA 5291221 ng/lg
brain tissueol®, tiETFolME 13224231 ng/g
brain tissue, sample 1 #& 9001364 ng/g brain
tissue, sample 2 & 833+41.0 ng/g brain tissue,
sample 3 €& 96.9+385 ng/g brain tissue® BAT
of vlsf z}z} 1499% ¥ 70.1%, 66.9%, 832%< &7t
g Yepiglev 283 dz2F Aol 413 9
42 Aot '

Dopamine?] 32 AATlA 49%6.1+496 ng/g
brain tissueolln, WEFoME 11353%875 ng/n
brain tissue, sample 1 ¥2 8658%498 ng/g brain
tissue, sample 2 < 88%.6%71.5 ng/g brain tissue,
sample 3 &< 9253257 ng/g brain tissue® &g
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of vlslN Z2t 1288% 2 745%, 785%, 865% &
74 veEhglont d8¢E g3 Alojel $A4 #
g4 gt

Serotonin®] #¥FL AT 3961+132 ngle
brain tissue °©I3L, di=TAME 9452+9406 npg
brain tissue, sample 1 T& 6762+635 ng/g brain
tissue, sample 2 ¥& 6896+763 ng/g brain tissue,
sample 3 & 76484357 ng/g brain tissue2 YT
of v)s) 22} 165.4%, 2 905%, 93.7%, 1148%9] 27}
& vehiigiov, 433 gz Alold) TAH f9
A2 fIAKTable H, Fig23

Table TI. Effect of Samples on the Catecholamines
and Serotonin Contents in Frontal Cortex
of Immobilization stressed Rats

( ng/g wet brain tissue)

Group  Norepinephrine Epinéplrine  Dopamine  Serctonin

Normal  21561403° 29121 461246 361132
Control 56122246 1R22B1 1BH3EZ5 962N
{1603) (1499) (1288) (1664}
Sample 1 43082412+ N0+H4  HHBE4H8 6782635
(998) n1 (745) (%05)
Sample 2 417235+ 83410  8H6XT15 6064763
{535) {669 (B5) (87
Sample 3 527421214 %IER5  BITBT  WA8LLT
(1446) 2 (@65) {1148)

* : Mean+Standard Error.

Control : Stressed by immobilization for 1Zhours in a
day during 3 days.

Sample 1 © Asministration of Yangsimtang for 15 days
and stressed by immobilization for 12 hours
in a day during 3 days.

Sample 2 : Asministration of Yangsimtang and Siyup
for 15 days and stressed by immobili-
zation for 12 hours in a day during 3 days.

Sample 3 © Asministration of Siyup for 15 days and

stressed by immobilization for 12 hows in
a day during 3 days.
The parentheses are increase perceritage.
: ( Conrol or Sample ~ Normal ) /
Normal X 100
: Statistical -significance compared with control data.
 "P<005, " P<001 )

ag/g wat broiw tisese

Bumppinpobring Epingpbring Yopiaing Sprodaio

[Wlermar Olontot WS3mplpl @Sampled @S dmpled:

Fig. 2 Changes of the catecholamines and serotonin
contents in frontal cortex of immobilization
stressed rats. )

Fig. 3 Chromatograms of the catecholamines and

serotonin contents in frontal cortex.

:

Fig. 3-1 Control group.
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Fig. 3-2 Sample 1 group.

oHeA
Dopamine
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Fig. 3-3 Sample 2 group.

Fig. 3-4 Sample 3 group.

3. 24588 " catecholamines 2!
serotonin S22 Bt

Az A catecholamines ¥ serotoning] §#%g &
A% AT norepinephrine AT )Al 2136%346
ng/g brain tissue °IAL, WEIAME S613+2773
ng/g brain tissue, sample 1 # ojME 4221+212
ng/g brain tissue, sample 2 ¥ oA 4172+1185
ng/g brain tissue, sample 3 ¥+ o)A+ 5031%71.3
ng/g brain tissue 2 AT visk 2zt 162.8%, 2
97.6%, 9H.2%, 13H65% 2 FT7HE B2 sample 1
T 2 g vla] 7oA P<005) e St AA
g vER|ITH

Epinephrine2  AAwolM 557+164 ng/g brain
tissue ©1YiL, WRTIME 1222+131 ng/g brain
tissue, sample 1 ¥ °fJM= 9171424 ng/g brain
tissue, sample 2 ¥ oAl 81.3%115 ng/g brain
tissue, sample 3 & o)A 969%385 ng/g brain
tissue®  AAwel Wl A7 1194%, 2 646%,
460%, 740%2 Z712 2g2e9 sample 2 © & of
Z3o) BlE) FY9P<005) QT F7rY AAE e
Bibei=s

Dopaminee A4dllME 4572%592 ng/g brain
tissue AR, thEIolAME 12061%759 ng/g brain
tissue, sample 1 & AT &363+525 ng/g brain
tissue, sample 2 & ojAiT 68564415 ng/g brain
tissue, sample 3 ¥ oM 75432638 ng/g brain
tissue® AAFol vl 2zt 1636%, ¥ 827%,
50.0%, 650%2° 5715 B 9.0 sample 2 & & %
2o vlsh F204(P<001) dE 78 AAE JYehy
Ark

Serotonin®  AAAFNM 37641427 ng/g  brain
tissue oI, dZFolME 97681840 ng/g brain
oA+ 69824585 ng/g brain
M= 63171842 ng/g brain
o A& 764.8%1357 ng/g brain
tissue® A Tl wield Z+Zh 1505%, R &B5%,
67.8%, 1032%9) 718 3oy HEFH d=2F A
oloff EAH FojAdS g tHTable I, Fig. 4, 5.

tissue, sample

Y

1
tissue, sample 2

34

tissue, sample 3
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Table M. Effect of Samples on the Catecholamines
and Serotonin. Conterits in  Corpus

Striatum of Immobilization stressed Rats
( ng/g wet brain tissue)

Gow  Norepineprie Bpinephrine  Dopemine  Serotonin
Nomd  236:U6° BTG4 451202 3647
Cotrol  S613:773  122¢131 1ABIET9 97684840 -
@s a8y (88 (1595)
Sangle ] @21ENB  UTELY4  SEILR5  GR2ERS
76) (46) &7 (85)
Samgle 2 4723185  8I3+I5  GB6EAISe @L7EA2
®) @0 (500) ©78)
Suple3 SBI*TI3  %9EB/E  TAEES  THASIHT
155 @y - 0 (1682

* . MeanStandard Error.

Control : Stressed by immobilization for 1Zhours in a
day during 3 days.

Sample 1 : Asministration of Yangsimtang for 15 days
and stressed by immobilization for 12
hours in a day during 3 days.

Sample 2 : Asministration of Yangsimtang and Siyup
for 15 days and stressed by immobil-
ization for 12 hours in a day during 3
days.

Sample 3 : Asministration of Siyup for 15 days and
stressed by immobilization for 12 hours
in a day during 3 days.

The parentheses are increase percentage.

: ( Conrol or Sample - Normal ) /
Normal X 100
. Statistical significance compared with control
data.
( P<0.05, ;P<001 )

:ABA AT 1997 —

/g wet braim Vese

Bomppingphrimp Epingy Bapdming

Fig. 4 Changes of the catecholamines and serotonin
contents in corpus striatum of immobilization
stressed rats.

F”lg. 5 Chromatograms of the catecholamines and

serotonin contents in corpus striatum

i

Fig. 5-2 Sample 1 group.
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Fig. 5-3 Sample 2 group.

Fig. 5-4 Sample 3 group.

4. BERTHER catecholamines ¥
serotonin S8 B4t

A}733hol A catecholamines ¥ serotonin $%-& &
Y A7 norepinejphrine2 BATRM 7359+82
ng/g brain tissue I3, WETAME 11651+1626
ng/g brain tissue, sample 1 & JAlE 10452832
ng/g brain tissue, sample 2 & olAE 94724357
T olXE 9254+3214
ng/g brain tissue2 AATol vls] 47 583% 2
420%, 2877%, 258%° 712 BAo0 sample 2 ¥
€ dzId vlE F994P<005) Y= T dAE
YERRH
Epinephrine  AAZ
tissue o], WET

ng/g brain tissue, sample 3

ol 723+236 ng/g brain
M= 141.6+734 ng/g brain

2 FOEIEES] #WKStress $719] BSEEAIB Catecholamines¥ Foll vl B¥—

tissue, sample fME 15921342 ng/g brain

&+ q
T olAd+= 1243%61.0 ng/g brain

f

tissue, sample

1
2

tissue, sample 3 TolAE 1269%385 ng/g brain
i}

tissue® A3Tol 813} 42} 959% B2 120.2%, 71.9%,
B5%9 F7t8 RPou APIH dg2E Aol B
AX 4L gdth

Dopamine2 - A dvold 29471429 ng/g brain
tissue ©J13, WIRFAME 8353%1175 ng/g brain
tissue, sample 1 ¥ olME 6757+810 ng/g brain
5146*1715 ng/g brain
# oINE 6279+1287 ng/g brain
tissueZ ATl ®Is) 77 1834% R 129.3%,
746%, 1131%9 F718 2904 48977 dxF A
olo] BAAR fod4dL U

Serotonine  AAAFOlAM  4361%432 ng/g  brain
tissue °)gix, ERFAAE 11255%274.3 ng/g brain
tissue, sample 1 ¥ oA 7583%1635 ng/g brsin
tissue, sample 2 ¥ oAM= 10438+1723 ng/g brain
tissue, sample 3 & A+ 11341%1349 ng/g brain
tissue® A4l dlsl 2z 1581% ¥ 739%,
139.3%, 1601%% Z7t% B¥oy HPEH gizd
Atole] FAH #4e SitHTable NV, Fig. 6, 7).

tissue, sample 2 T A=

tissue, sample 3

Table IV. Effect of Samples on the Catecholamines
and Serotonin Contents in Hypothalamus
of Immobilization stressed Rats

{ ng/g wet brain tissue)

Group  Norepinephrine Epinephrine Dopamine  Serotonin

Nommal 7369+822" T23:236 247EL29 4361E4H2
Control 1I61%1626 14162734 8B3*NT5 11B52TH43
{583) %9 (1834 1381
Sample 1 104523832  1992=342 6B71810 TB3=I635
@0 a%2 (1293) (139
Sample 2 U72+3H7+ 12437610 F146XITIS 104381723
(87 (119 {746 (1393)
Sample 3 926453214 12692385 6219%187 N341EIHI
(238) (B3) (1131) (160.1}
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® : Mean*Standard Error.

Control : Stressed by immobilization for 1Zhours in a
day during 3 days.

Sample 1 : Asministration of Yangsimtang for 15 days
and stressed by immobilization for 12
hours in a day during 3 days.

Sample 2 © Asministration of Yangsimtang and Siyup
for 15 days and stressed by immobili-
zation for 12 hours in a day during 3
days.

Sample 3 : Asministration of Siyup for 15 days and
stressed by immobilization for 12 hours
in a day during 3 days.

The parentheses are increase percentage.

: ( Conrol or Sample -~ Normal ) /
Normal X 100
* : Statistical significance compared with control data.
( "P<005, TiP<001 )

ag/y wet braln tigsus

Epmgpiomg Depiming LY LTEN

rrppimprrmar

[MAermat Oloat! WSampipt B5ample2 BSamptpi]

Fig. 6 Changes of the catecholamines and serotonin
contents in hypothalamus of immobilization
stressed rats.

A8A A1E 1997—

Fig. 7 Chromatograms of the catecholamines and
serotonin cantents in hypothalamus.

i |

_ Fig. 7-1 Control group.

Swotonn

Fig. 7-2 Sample 1 group.

Fig. 7-3 Sample 2 group.
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Fig. 7-4 Sample 3 group.

5. BB A catecholamines 3!

serotonin 82 B4t

sfutoll A catecholamines 2 serctonin F#& SAH T
Z3 norepinephrine AdwoA 73691822 ng/g
brain tissue °1x, diZ2FlrE 11651£1626 ng/g
10452%832 ng/g
off A= 94724357 ng/g
M= 9254%3214 ng/g
brain tissueE ATl 818} Z7F 583% = 42.0%,
2871%, 258%2) 718 BI29 sample 2 & BF
ol vis) [P0 NE 7 AAE Yehy
peiay
Epinephrine

fissue ©}A 7,

brain tissue, sample 1 & o4&
brain tissue, sample 2

brain tissue, sample 3

ol 723%£236 ng/g  brain
t“ Tl e 1416+734 ng/g brain
tissue, sample 1 T o)X 159.2%342 ng/g brain
tissue, sample 2 ¥ A= 1243%610 ng/g brain
3 & 9ME 1269+385 ng/g brain
tissueZ AT H]ffﬂ Zrzh 959% 2 120.2%,
71.9%, 755%9 $7r8 Ry AFTLH dzd A
old) ZAA F94L& Ak
ATl 29471429 ng/g  brain
tissue ©JRx, diExFolME 8353*1175 ng/g brain
675.7%£81.0 ng/g brain
5146+1715 ng/g brain
T o AME 62791287 ng/g brain

tissue, sample

Dopamine<

tissue, sample 1 & oiME
tissue, sample 2 & AME

tissue, sample 3 T

2 BOBIHES] #EKStress 3 KBS P Catecholamines 3 Foll vl & —

tissue® ATl ¥k A7 1834% E  1203%,
746%, 1131%9 F7tel A€ 2oy 4¥ed uy
Z3 Alold) 248 F4482 gt

Serotoning 4T olA 436.£43.2 ng/g brain tissue
olglx, HETAAME 11255+274.3 ng/g brain tissue,
sample 1 ¢ olM+E 7583*1635 ng/g brain tissue,
o} X 1043.8+172.3 ng/g brain tisse,
sample 3 & A= 11341%1349 ng/g brain tissue®
Ao} vlsf 247t 1581% L 73.9%, 139.3%, 160.1%
Bgo 2823 g2 Aol EAH
FeojAde QA Table V, Fig. 8,-9).

sample 2 o

Table V. Effect of Samples on the Catecholamines
and Serotonin Contents in Hipocampus of
Immobilization stressed Rats

( ng/g wet brain tissue)

Group  Norepinephrine Epinephrine  Dopamine  Serotonin
Nomal 552+184" 9=127 1%62+214  3215%162
Control  9316%822  629=231 3154284 6521710
(714) 912) (101.9) (1038)
Sample 1 6021347+ 604=249 A181&1  B12=436
(242) (&6) (%6) (826)
Sample 2 6274=312+  H47=316 85287+ 4766=810
(195) (66.3) (335) 482)
Sample 3 52741214 329=%3 259158 648=%7
(04) (608) (446) %3

¥ . Mean# Standard Error.

Control : Stressed by immobilization for 1Zhours
in a day during 3 days.
Sample 1 © Asministration of Yangsimtang for 15

days and stressed by immobilization
for 12 hours in a day during 3 days.
Sample 2 : Asministration of Yangsimtang and Siyup
for 15 days and stressed by immobili-
zation for 12 hours in a day during 3

days.
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Sample 3 : Asministration of Siyup for 15 days
and stressed by immobilization for 12
hours in a day during 3 days.

The parentheses are increase percentage.

: ( Conrol or Sample - Normal ) /
Normal X 100

" : Statistical significance compared with control data.

( "P<0.05, ";P<0.01 )

Fig. 8 Changes of the catecholamines and serotonin
contents ' in hippocampus of immobilization
stressed rats.

wul

agly web brain tewoy

Garppingpbmay Epingphring Bupdming S pratnoin

[BBorm3i Qlontro) @S3mpip) @53mple? @S3mplpd)

Tig. 9 Chromatograms of the catecholamines and Fig. 9-3 Sample 2 group.

serotonin contents in hippocampus.

oHeA

Al

Sercronn

Fig. 9-1 Control group. Fig. 9-4 Sample 3 group.
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Bippecamper

[OUsore @S 3mpie! BSample? @iamplel]

Carps 5 bidbea [ITTS TN

Fig. 10 Increase percentages of norepinephrine
contents in various parts of immobili~

zation stressed rat brain.

Increves Exreantagy (%!

Caspn (R, 3spermariany

Bippecdmpat

IOUantor @Y amptpi NO3mple? ES23moplpl!

Fig. 11 Increase percentages of epinephrine contents
in various parts of immobilization stressed

rat brain.

ingrrany Parcentage 1)

Irihe LITST S RNy

iglontroi @S3mptel M33mplp? EdImprpli

Nippaedmpey

Fig. 12 Increase percentages of dopamine contents
in various parts of immobilization stressed

rat bram.

Wy glow £ AEAAZ A3 LERMERB

Werersa Percontege 1)

[ TNY Byperidinany Bippradepos

E:};%LT BSarpte! §i3mppl BSAm Plet]

Fig. 13 Increase percentages of serotonin contents
in various parts of immobilization stressed

rat brain.
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2E@20] Yoo gelstroz AWy Ays o
4 BARGo] FEsAY AAAAY AYYe] o
HHAAY T& ojge BYH gUos wnPo} ¥A
Sed olg &S BEY VAR A9sRn
stressore SO Sol A BEAA) WE, HE FA
HEE BT AR, B3] 44U stressors LS
2 499 5 o

e ERY 999 AU 2R gy u
22 E2HE AYH, tiFol AUY AN A=Y
AFo] Ho} FHS WASA He Az $25)
v aAge A4 288 AAY B 379 o
e 8o} BASREY W, E M RS S PR
B URE SBE SEESY 2o AIFHULS

A
2 4

stresso] AF QoI AA#A N Z3}, B
SRRl &L B 43 E0L3E EY Fol
), HARE, AR R[ERGE 522 L&Y
Z¥g olgel Bast® 2 sk _

2EdA2E A A Z4Fe) Fzkdel os)
AL Aol A dsiel gAme o F3lg AAgY 5
A gutHo 2 ALEEHE 2EIHAE AFL ol
A B AFL THp P

Higcl ol stressor7t mMEIAH KESEENA
KTEHE AN BTEEA 238 32U FIBREAA
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~ Effect of Yangsimtang and
Yangsimtang + Siyup on the Regional
Brain Catecholamines contents of
Immobilization stressed Rats

Pil Jung Song O.M.D.,
Dae Kyoo Jung O.M.D.

Dept. of Oriental Neuropsychiatry, College of Oriental
Medicine, Kyungsan University ;

This study aimed to evaluate the anti-stress effect
of Yangsimtang and Yangsimtang+Siyup on the rats
in immobilization stress.

The experimental animals were immobilized in the
stress box(5X5X20cm) for 12 hours in a day during
3 days, and administered 1g/100g of Yangsimtang
and Yangsimtang+Siyup and Siyup extract for 12
days before stress. The norepinephrine, epinephrine,
dopamine and serotonin contents were measured by
HPLC method in various part of rat brain.

The following results were observed.

1. In frontal cortex, the norepinephrine content of
control group was 561.%24.6 ng/g brain tissue,

:A8A A1E 1997 —

that of saple 1 group was 4308412 ng/g
brain tissue, and that of sample 2 group was
4172+385 ng/g brain tissue. The differences
was statistically significant. .

2. In corpus striatum, the norepinephrine content of
control group was 561.3%27.3 ng/g brain tissue,
and that of sample 1 group was 4221+212
ng/g brain tissue, the dopamine content of

group was 12051759 ng/g brain

tissue, that of sample 2 group was 685.6%415

control

ng/g brain tissue. The differerices was statisti-
cally significant. ]

3. In hypothalamus, the norepinephrine content of
control group was 1165.1+1626 ng/g brain
tissue, that of sample 2 group was $47.2%357
ng/g brain tissue. The differences was statisti-
cally significant.

4, In hippocampus, the norepinephrine content of
control group was 931.6:£82.2 ng/g brain tissue,
that of sample 1 group was 6521%475 ng/g
brain tissue, and that of sample 2 group was
6274+31.2 ng/g brain tissue. the dopamine
content of control group was 3154%284 ng/g
brain tissue, that of sample 2 group was 2085%
237 ng/g brain tissue. The differences were
statistically significant.

Base on the above results, it may be concluded
that Yangsimtang and Yangsimtang+Siyup are
effective to reduce stress.



