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An Experimental Study on the Effects of Gungsindodamtang and
Dangquibohyultang on the contents of Serotonin and
Catecholamine in the Brain and the Plasma of the Reserpine treated rats.

ABSTRACT

This Study was performed to prove the effects of Gungsindodamtang (GDT) and Dangquibohy-
ultang (DBT) on the contents of Serotonin and Catecholamine in the Brain and the Plasma
of the Reserpine treated rats. High-Perfomance Liquid Chromatography was used for measuring
the contents of the Serotorin and Catecholamine.

The results were as follows.

1. norepinephrine contents in the Brain were increased significantly in GDT-treated group
and DBT-treated group in comparison with the control group.

2. epinephrine and serotonin contents in the Brain were increased in all the sample groups
but have not significance.

3. norepinephrine contents in the plasma were increased significantly in all the sample groups
in comparison with the control group. .

4. epinephrine contents in the plasma were increased in all the sample groups but have not
significance.

5. serotonin contents in the plasma were increased significantly in DBT-treated group in compa-
rison with the control group, and inreased in GDT-treated group but have not significance.

According to the above results, it is considered that Dangquibohyultang could be applied more

effectively than Gungsindodamtang in decrease of the serotonin and catecholamine and other
symptoms induced by Reserpine.
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LEH (Tuber pinelliae) 8.09
n =5 (Rhizoma cnidii) 4.09
MOF (Radix asari) 4.09
HEN {Rhizoma arisaematis) 409
PR K (Pericarpium citri nobilis) 4.09
RS (Poria) 4.09
O (Fructus ponciri) 2.09
H = (Radix glycyrrhizae) 2.09
Total Amount 32.09
@ EFHMMms
LR EY (Rhizoma rehmanniae) 8.09
=P (Radix paeoniae) 8.09
n = (Rhizoma cnidii) -8.09
E B (Radix angelicae gigantis) 8.09
FEE (Radix scutellariae) 8.09
B5 B (Radix ledebouriellae) 2.09
5 8 (Radix bupleuri) 209
ZHF (Fructus viticis) 2.09
# o TF (Herba schizonepetae) 1.69
#OX (Radix ligustici tenuissimae) 1.6g
Total Amount 49.29

2) B
BB 2509 #1492 Sprague-Dawley

# 4R HAE, ERERGTERA TS E
T T2 HEAEA 250 BRE BE
HEAZD F EREGA
2. F&E

D ke AR

LEEF 5 100G S ES) B 32097 492
9 42 F2 St 39 ¥ &K 3,000
nE ¥ F ALEL MG, BET
BRS BRERRE HmEERsd 4712

B& DEAUC KA 150 FZEsle A
B B2 EHFHRG] 399, EFHMBOl

1049 °1U .

2) Reserpine B H¥%o) #HEH
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#3 et & Hor slo EHR
(LAF Normal), ¥{#I¥(ELF Control), 5%
IRE BB (LU Sample 1) 2 355 &
B HEPFUAT Samplell ) 2 & %32, Cont-
rolol = reserpineS 3 HWE kgd 5SmgY
B EH3A T, Sample I & Samplell & Co-
ntrol® 2o] F& el reserpined HESH &S
3N Fol Ztz 7 $8E 100gF 39mg %
104mg o] |BEKE BOKHE AT

3) MR L s

WA 3MZ F 2 o BRREWS ch-
loroform2. 2 7bH A MBS F LA F
H me ®REE 2 EDTA-2KE figEH=
Ao, 3,000rpmoil A 1583 JOH
Histe Mm-S HEEStACT

4) IM#%P serotonin®} catecholamines}

E

SEgmigo 2 ¥ A A % aluminad-2#3
< A3 ¥ High Performance Liquid Chroma-
tograph (HPLC, WATERS, USA) & A}4-3lo
E33R

5) B W

BREE AT ¥ & e BERPYS
BSHER Bty 54 BME st B
LEEETE ((1700)d Wol 2027 BT
I BEEmAA Bol 3Wg7] (tuber cine-
reum) JAFZ lcm FAY FHHEE, F o
~) 3] A (cerebral cortex), 37t (hippocam-
pus), A= (corpus striatum), A/ (thala-
mus) 2 A48} (hypothalamus) 7t &5 X
g HxAULE 9E ¥ gAY F
AE &33A.

6) BB HAeel piRE Hk

RS perchloric acid®9) 600u2(0.17
M perchloric acid 510u¢+2uM DHBA 90ué)
o 2o} glass microhomogenizer2 o3 3}3}
34T A 1087 HA T F 4T, 11,000rpm

o Serotonin®t Catecholamine Lol v]A = (g

o 3087 YaEestel EiE A
A, AHF kS millipore filter(0.2
um) & o #dled HPLCF Y& Al & AR
Sttt

7) Serotonin® Catecholamine®@ & F7k

DHBA! ¢}3} internal standard &
ALgdtg e, 249 FAE Hx2H 19 B
oz AN (g2 AHEEY

Serotonin®} Catecholamine®] %& HF3}
371 913+ perchloric acid-89 600uf(0.17M
perchloric acid 510pf+2uM DHBA 90u2)¢
norepinephrine(Sigma, USA), epinephrine
(Sigma, USA) % serotonin(Sigma, USA)&
Ztzt 1pg¥ ¥ol EE A chromatograme
.

8) Srirkes

HPLCY ¥4zxxde g3 #o.

Pump : Model 510 Pump (Waters, US.A)
Detector - Model 460 Electrochemical De-
tector (Waters, U.S.A)

Column : Novapak Cis Column(Waters, U.

‘ S.A)
Intagrator - Model D520A Data Module
(Young-In, Korea)

Mobile phase : 0,15M sodium phosphate -
0.0001M EDTA - 0.0007M
octane sulfonic acid - 52%
methanol (PH 3.2)

1.0m¢/min

Sample volume : 10.0p:¢

Chart speed : 0.2 cm/min

9) EE##E 2] chromatogram

EHEW 2] chromatogram$ 21¥ 23 247}
2] retention time-2 norepinephrine©} ¢ 1.9%
o] A1, epinephrineS ¢F 2.5% ©|UL ™, se-
rotonine ¢F 182% ©l A (Fig. 1.

Flow rate :
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000" 1 ___
1 ==
= DHBA EP NE
10.00°
20.00"
30.00°
CAL. METHOD 03
SF PA, PB
.100000,+01 .100000,,+ 01 .100000,+01
ISTD PEAK 3.425 1620316 M
NO. NAME RT AORH - HK CONC
1 NOREPI 1.915 4017178 M 1.0000
2 EPINEP 2528 2285321 M 1.0000
3 DOPAMI 5.261 5947915 M 1.0000
4 SEROTO 18.261 3343990 M 1.0000
TOTAL 15594405 4.0000
Fig. 1 : Chromatogram of standard solution.
. REIRLHR KBS BWOFEY WS 3583£213 pg/9

1. B8 norepinephrine& B2 &1t

&P norepinephrine& &< #b= EFEH
2 385.8+ 26.0 pg/g brain °1 o™, HBHE
268.2+ 26.3 pg/g brainZ ETHACD HFHE

brain® ¥EE vste HEHE(P<0.05) U
= EinE JeEn ey, ¥EHMmnES &0
FERSE BS 403.7+ 199 pg/9 brainE ¥R
ol st BEHE<oDIE E/ME Y
BRI A} (Table I, Fig. 2).
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Table . Effects of Gungsindodamtang and Dangquibohyultang on the Brain Norepinephrine

Contents of the Reserpine Treated Rats .

No. of Dose Norepinephrine P-Value
Group Animal (mg/100g) (pg/g brain)
Normal 6 - 385.8+ 26.0° -
Control 6 - 2682+ 26.3 -
Sample I 6 390 358.3+ 21.3 <0.05
SampleII 6 104.0 403.7+ 199 <0.01
? ! Mean + Standard Error.

Normal : Non treated with reserpine.
Control : Treated with 5mg/kg reserpine.

Sample I : Administered Gungsindodamtang after the reserpine treatment.

Samplell : Administered Dangquibohyultang after the reserpine treatment.

P-Values are the statistical significancies as compared with control.

2. B8R epinephrineS 22| &4t
B4 epinephrine& &2 Bke EFIHS
122.6+ 6.8 pg/g brain ©] 100, HWE L 63.1

+19.3 pg/g brainZ {ETH A}, BFHRE
< ROLAT B 104.1+ 95 pg/9 brainZ

Yol vslo @\t oy $AEA 5
Efe AN, ¥RMNGES BngEe ¥
S Al 98.1+ 13.0 pg/g brain® ERBEe] )&}
o @hslgey A FESHS did
(Tablell, Fig. 2).

Table II. Effects of Gungsindodamtang and Dangquibohyultang on the Brain Epinephrine Conte-

nts of the Reserpine Treated Rats

No. of Dose Epinephrine
Group Animal (mg/1009) (pg/9 brain) P-Value
Normal 6 -~ 122.6+ 6.87 -
Control 6 - 63.1+ 19.3 —
Sample 1 6 39.0 104.1+ 95 non
Sample Il 6 104.0 98.1+ 13.0 non
¥ I Mean + Standard Error.

Normal : Non treated with reserpine.
Control : Treated with 5m3/kg reserpine.

Sample I . Administered Gungsindodamtang after the reserpine treatment.
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Samplell . Administered Dangquibohyultang after the reserpine treatment.
P-Values are the statistical significancies as compared with control.

3. B serotonin= @l Rt gimatol vlste) EmstAo FARH %
8+ 39.2 pg/9 brain o] o0, ¥R 2556 A A} 317.5+ 384 pg/g brainZ $EIF ¥
£290 pg/g brainZ EFAAT. Beggmg o) EMARN FANY FEEE WU

& MOWMY B 2866+ 377 pg/g braing T 1ablelll, Fig. 2).

Table liI. Effects-of Gungsindodamtang and Dangquibohyultang on the Brain Serotonin Contents
of the Reserpine Treated Rats

No. of Dose Serotonin P-Value
Group Animal (m9/1009) (pg/9 brain)
Normal 6 : - 355.8+ 39.2° -~
Control 6 - 255.6+ 290 -
Sample I 6 39.0 2866+ 377 . non
SampleIl 6 104.0 3175+ 384 non

¥ Mean + Standard Error.

Normal . Non treated with reserpine.

Control : Treated with 5mg/kg reserpine.

Sample I : Administered Gungsindodamtang after the reserpine treatment.
Samplell . Administered Dangquibohyultang' after the reserpine treatment.
P-Values are the statistical significancies as compared with contrel.
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Fig. 2 : Effects of Gungsindodamtang and Dangquibohyultang on the brain catecholamine and

serotonin contents of the reserpine

4. %R norepinephrine@ B2} L

f## A norepinephrine& & 2} e IEH
e 337.0+ 189 pg/ml olon, YRS
'234.7+ 264 pg/mLZ ETHAT. BFERS
S ROFHET S 3068+ 161 pg/mlE

Table V. Effects of Gungsindodamtang and

treated rats.

BEpto] wlsle HEHP<005AUE HEINE
JeEn G ow, EEMnG S Rogme e
339.3+ 15.8 pg/mL 2 HIREEC v)3lo] BEM:
(P<o.0DAE ®iE el ATH(TablelV,
Fig. 3).

Dangquibohyultang on the Plasma Norepinephrine

Contents of the Reserpine Treated Rats

No. of Dose Norepinephrine -

Group Animal (mg/1009) (pg/me) P-Value
Normal 6 - 337.0+ 18.9” -
Control 6 - 234.7+ 264 -
Sample I 6 39.0 306.8+ 16.1 <0.05
Sample Il 6 104.0 339.3+ 15.8 <0.01

“ . Mean + Standard Error.

Normal . Non treated with reserpine.
Control : Treated with 5mg/kg reserpine.
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Sample I { Administered Gungsindodamtang after the reserpine treatment.
Samplell I Administered Dangquibohyultang after the reserpine treatment.

P-Values are the statistical significancies as compared with control.

5. MiEA epinephrine& 2| #t vlgte] Fhnstey SA%H FEMS 9l

M#E ™ epinephrine & & 9 £t = IEEH S A, ERWIE S LORAD BF 94 1164
1210+ 102 pg/ml ol Qo 0}, HEERS 064+ T 140 pe/mlE BBl WSt} Mt
54 pg/mlZ TS SEUEBS mo oy EBEATH HFEHS AU (TableV,

HES e 1131+ 124 pg/miz HEREE Fig. 3).

Table V. Effects of Gungsindodamtang and Dangquibohyultang on the Plasma Epinephrine Con-
tents of the Reserpine Treated Rats

No. of Dose Epinephrine
Group Animal (m3/1009) (pg/at) P-Value

Normal 6 - 121.0+ 10.2° -
Control 6 - 964+ 54 -
Sample I 6 390 113.1+ 124 non
Sample I 6 164.0 1164+ 14.0 non

? . Mean £ Standard Error.

Normal : Non treated with reserpine.

Control : Treated with 5mg/kg reserpine.

Sample I . Administered Gungsindodamtang after the reserpine treatment.

Samplell : Administered Dangquibohyultang after the reserpine treatment.

P-Values are the statistical significancies as compared with control.

6. MIEMA serotoninE E2| B4t v 3o @t oy EASH FEHS

A1, EFHMES RofEg e 8431+
76.1 pg/mi 2 ¥IREEO) w3l HEM(PLO.
05) Qe #ME JehfQAcH(TableVl, Fig. 3).

MR serotoninE &2 #be EEHFS
913.1+ 60.2 pg/mf o] o, HEEEEL 5784+
711 pg/ml2 ETEH AT SFEHEEXBS KO
PRI B 7067+ 492 pg/mlE R



[10] wyEpip ki B BEMmACl 45 B MLl Serotoninst Catecholamine &) vixe W

Table V1. Effects of Gungsindodamtang and Dangquibohyultang on the Plasma Serotonin Conte-
nts of the Reserpine Treated Rats

No. of Dose Serotonin
Group Animal (mg/1009) (pg/me) P-Value
Normal 6 - 913.1+60.27 -
Control 6 - 5784+ 711 -
Sample I 6 39.0 706.7+ 49.2 non
Sample II 6 1040 843.1+ 76.1 <0.05

¥ ! Mean + Standard Error.
Normal ! Non treated with reserpine.
Control : Treated with 5m3/kg reserpine.

Sample I ! Administered Gungsindodamtang after the reserpine treatment.
Samplell . Administered Dangquibohyultang after the reserpine treatment.
P-Values are the statistical significancies as compared with control.

1000

{pg/mi)

%

Norepinephrine

AN

Epinephrine

lﬁn Normat Control 274 Sample | Sampie Il ‘

Fig. 3 ! Effects of Gungsindodamtang and Dangquibohyultang on the Plasma catecholamine and

serotonin contents of the reserpine treated rats.
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S B eE BREAEA O Elke] gl
HHoE AAA L7t oo FZEEG W

MEH B A EApQ FEsEs
ol WA A Aoy A FoA He
RS A8l HURE MES 712 EAAA
Al A norepinephrine, epinephrine, seroto-
nin® 22 aminedl HES Wl 2 so
mEKES 1359 Fhtk mEmihol £
goe Aol

o] 7}&dl serotonine Eity L iR
g 4fidte Ao R obu) x4t tryptophan©l
BFEEACR2 KEEE(hydroxylaion)ol ©]o
A Bt iRt (decarboxylation) §1 0 4 g B th.
£ HBA o FFESIE serotonin® % 90%E 9
BB AEIAFHE 2 2 FAMEY &
A UoAe gxan S3M37A04
HRED Hit dE @l LR 5
MY Polrh. Rk P FFEEMS catechola-
mineol| A 2} ®]%=3}™ catecholamine EKS
gk ol o3l FLEA LanE
oo dld AR BBEE BEMY
WiEtemos 2o &hpolA REmEol 2
3| BeABE B 32w 8 Z 9] serotonin 7 0]

UFE w2 Az o] Wol A} epinephrine

norepinephrine-& ZZMLMEBK T FIBHHE
MM £ LR KE A RE B8
‘Bl M norepinephrine-& MA&& MiEA 7] 0
epinephrine-2 gl 71t} 250

EF mEH FRS Rl wEeY
reserpine Rauwolfia serpentina ™<= Indian
snakerootl] HFESlE HWIIA dT o]t 9
RHez %1 HBHSE 459 catechola-
mine R serotonin® M WEAIY, R
B KHol e BE T2 FA AL
AXM REMS FRI. reserpine©] cate-
cholamine$ WEAFIE R MRK NN A
norepinephrine©] TP Z FE = ol ks
T BEE HEYoEN M MAO(Mo-
noamine Oxidase)°] 23} norepinephrine
o] g].;q 5_] 7] u“.g_ol q,.s. 6.9, 11, 45, 46, 47)

RBE-S RN AN Mz FEd
BAtR7 e F7A Y fEEBELE YrolA
=, 1 e FRERSZEAN BETHRiE
RE FEse BRY REMon e &
Ue 3Rl oY ¥ER {REmolId
AA AREy REAMS FERE A ELE
AR BMBEHME UE + ded, iiE
ERe 2 SAMRCl T4sY] e HE
35 ARE EHTHR B0, HER EY
B oJAF, BB, AmEES 3 @R
(scintillating  scotoma), BR7E#% 5 (spinthe-
rism), TREFERIE Fo PEEBY RHURE
M, MREE RS RAEER 8 JehH,
SR Fd = &% B, QIEEE) Akt
o] FfEol JEhY] fh1ESt A A 3] 858
so Bl igek, Y3 A2ld o § B80RkEE
%< sz Soh BES MR THE B8
FifRes RiEdth Ao s H:aH RIEFEM
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WEEIES) Mg AT [RIUs R
Y 2 7 B3, MERERS o Ho HiES
A A8 geslElel R oy, ol —
ol vt B = Aot B AR
20~40t) FHFoll [FEEse] $ RO A=
5% BE Hmol &% oy My 53 &
AA & fLo B2 Jeldo fEfpiERe 2=
w80l 221 37 {3 AY £Eo] Yo
gErXnE 2o HER REMRS REE
BfEmsol R, MRORHE BRTE &
o] o7p2] RIFMRENR S FEpsted B
frol REXY BRHFMES kol =21
HRIEC] BolAl Aot BEEEIIRE (basilar ar-
tery) IRFE S A2 AN HFEE3IY o3
%, kA, FiE, =EAe BRER 5 /NS
2 EBAER el RREEC2 A7) BiES A
T %] PRELE R e a0

ol 2101 serotonin®) IR EME

RIS MIES A & oy o8 K
o2 gifffcl B4 8. BE RIER
MmEHE BEFE BHEHA FAHS EHEd
B2 fFABEKS serotoninfFEhE
Mo EEE MHIToZMA serotoninfEFEIME
REES BEAIIE AL, serotoniniit
Aol g FHHREAA dsAU, Algx
oA 9 serotonin® BN FEE
ERANZIAY, 2 58E BAA I AU, sero-
toning] WHEEE HHISe &9 Hkol @)
41, 44, 47)

RIAFE mMEM BRe BRENA
R, REE S By 8 5 AP HEAY
FRFREZ S XK ES, & RKE KX BR
59 EREE 713 AHAM “BIARKE" &
B4t “REBEE HBLRT Fol Ux,
2o g 9oz Y99 A9 E, i,
B\#h, B\, M, K o1, L5 &, &,
WE, FE Fol AN, BRI TE}Y B4

SAY me LIl BT A g
BEGC) AR RIS MAKE #hol L
M A REST KR B hikos
= WAL, BB, Fmiok LT R
%, FEMALE, KEFN %o Jgrennne
31, 33, 36)

BEERES (FHRH)P B 2#
Ho] lon # &eYo| JWIKIEMS ol
Blmsta .

ERBRNGe (HSEE)V B2 2R
go} Qlon (EPIEEY™ GRERE)Y %)
A MBS BRe BIAst A

BEERSN ERH0ES BRse &
MmES) BEBY ML L BRHKES 4
BY, PEE S, KBS W, S 2
fekfER $9 AV JAAL, NBe mEE
BT, FIERHRREL SR, TRY BUElER
$02 SERBIIE FEo Y Bk, B 5o
EAEAT. Mxe SUF gUE, Mm% ik,
MR 59 kel UL, MRS S HE,
£ EE 9 MEEOR TR, HEAER
HEo] RS, M ERFR AR, O
MEFRHN AN 2HmEol i 7hee
BRME Sol don, FEES FR H
BIFMol LI, PR OME RGO st
DS WS 88T FIR, BBTRDG
o) WA B¢ E%E uehhe, #Ee
EIBRES SR (A, Y, WS, 2 2
mREfER e o MAWR KBS §+=
1EIBe] ®B 2 K KA S ERYY.
EEHES LG R D (FR, TiAME
B, UREEA S0l o) ffetk &8, HER,
So] AT A5 S, BN, MR
2 mERT ZES FEG HEER Sol
o) U SUREIER, W%, B 22
FEME T, B 579 BRHIK ostn #E
AaE HEe A" gHdM AR 8
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mel ool AEY AR Jehdoa
S om, WEE LIE RS (PR Hk
g, ESS) BN BAR RET ZH
B (RS, BURD, S5 PO %) SRR S8 KBS ol
RERBTH K-S Himsmich, §U, i,

PR IERCl 12, Sdie PEMRR o
3 R S BUR BUFRY BAER 5
o2 REBKEA F2 EALR 8HTFE
P U L BRPES AHT MAERT
ol AREKE T AR, wH ¥ BiEd

fEAol A1, BWEL PEGRRAN #HF
B 2 AMK (ERCl AR e MEEE
;ﬁo] glq-& 15, 16, 17. 19, 26, 34)

Bl ERte BAEY HEEd 3%
PrREc £ o ERHBEI 28 UL
fE Rl FRSE s EFHmGl o3 g2
o] HEVE Jo, o5& EERSRE BN
Eikol o3t Fid ZFd A #EEX
BE JES Holi, MEIMI HHAE
SEHHRGN A HRE AU, olo #
T RIS REAE A 3 FHE
el shubQl MM serotoninF &S] #4b
of T3 HiRS ulete 2, B F o reserpined
BEAStY ABHCZ serotonin® catechola-
mined] {ETE FHEAL o3 HEZEI
BXERGY HazEd EFHngs &
f 3t ot

BBk Ratol oA serotonin®}
rorepinephrine$ {E T A7) reserpined] &
< BREESE BE kgE s5mgol™, guinea
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