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The effects of Quibitanggagam(QBT) on the stress due to

restraint method in rat.

Kwon Hyuk Ran, Kim Ki Hyun, Chang Gyu Tae, Kim jang Hyun
Department of Pediatrics, College of Oriental Medicine, Dongguk University

Objectives : This study was aimed to find out the anti-stress and protective-memory effect of
Quibitanggagam(QBT) on stress of rats

Methods : This experimental study was conducted with elevated plus maze test, passive
| avoidance test, morris water maze test, and consequently density of AchE reactivity in the
CAl of hippocampus to research the learning and memory of rats affected by restraint stress.
Results : Passive avoidance test revealed that time latency of retention test for QBT+Stress
group significantly decreased on 2, 3rd day. Morris water maze revealed that acqusitive ability
of QBT+Stress group significantly improved on 2, 3rd day and retentive ability of QBT+Stress
group was significantly improved on 7th day. Elevated plus maze test revealed that latency in
open arm of QBT+Stress group significantly decreased and locomotor activity(number of entered
arm) of QBT+Stress group was significantly increased. The values of density of AchE stained
nuclei in the CAl of hippocampus QBT+Stress group was significantly increased compared with
SAL+Stress group.

Conclusion : According to the above results, it is concluded that QBT will be useful as a
remedy against stress disease and improving memory.

Key word : Quibitonggagam(QBT), stress, learning and memory, AchE
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I. ¥ W

Stress@ Ao 7R A g3 A2
W BANSH o wE Wojntso F3e}
¥ 5 glon, o B AFAE AFE R
A JEiAE g4, 38, Ag9E 239
93 A7 AdA spEiAE &4, 3N

] AU Y AFo BRY 5+ A2
Stresso] w3 AAurLe AAzAYY
Aol digh g AL KA Y
o F2 JEuAe ALA4AE T M
37b dojun, wgol A5HY F¢ =24
AG 71eF A2 H5e)HQ BHg HolA

9o,

QR ot Aot Al glo] stresse
%%, REET 59 AAH Foj@a oy
2 AR, EWR, BCHE E8E 59
R ERTY FEW OCHFE, EER
SdhRE BEENH BT 59 Baw iE
el Az Hwme BEE e + ¢
o,

AAAA T4 A, AMA stressE
FAAZE A wggoz A
nephrine¥} norepinephrineg 2

REBL FE2AVL, 25YBL FHA T
AR FANPozA A7 0% U
#rte AFAItE o) wug u Y,
Fne A B N A5,
B BRI B EES A 94
g Aol THEEE, YdME o gaa
glon], MEKmMYL ZWITRY F22 =Y
Hol MM EMELIE T502 LM

BEEY O, RmBE, B
Eol ¢85 Jx, FRE HEOMEA
Yelde &%, iEM, BE 8 TR, &
2w, BEBE, BIR, AR KER
W, ARTIE S #EmRUEY HA48E i
FPo]t}.

Fiwpel B9 wHH WHEZ 20t g
BinggiEge) AAY FEAL 4%, 34, »
2o 7} 9SS 2usgn, 2P 339
A g&Ed AZAS 2 ZeAFes id
B, B ds fd4de dAEAT As
< Busigon, 20 G, kRS,
SEER e 3 stress HEZATONA WA <]
A% norepinephrine, epinephrine®] -F<%
garang sy, §7¢ ®: guinea
pigdl € 2 9 stressE FEAIL HHG
Eol & 3 norepinephrine, epinephrine, do-
pamine, serotonine %2 3 72t A
Z27h A7l $%9 A, 8% F catechol-
amire, 8% % total cholesterol, free cho-
lesterol, triglyceride, cortisol®] #A4AE H
sgom, 9 B CMS 2o w3

< FEAZSS B

ol AaE stress® fd TFF % 714
Zofoll G INM T EAE BFIH] 4
sto] ARl AATFEE 53 stress® EQL
& 2 J1gFRE EAIZ] §  Passive
Avoidance Test(PAT), Morris Water Maze
(MWM) Test, Elevated Plus Maze(EPM)
Testd] FEHANE 3 P53 wizs &
ZFsty, wgzAgety wyog g 9 7l
o] #AY £ hippocampusT-AA Ace-
tylcholinesterase(AchE)®] 84 WstE #23
o foi3 AE AGrle) Radte vpolrh
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1. M

1) 8%

A% 85 € 200-250g2} Sprague-Dawley 7l
FR AREAS, I8 9379 B9 A
FA W A 2704 H IR gEA, B
Ao #EH(handling) S Fa) AP}
9 HEA =YL Yt HEL 9%
stress HAHE AQstue A 1ntgH A4
AHEAAH26%20x13cm)el M AW EE 31,
A 2EE 2042T, 5 40~50%2
FABAL, AMSA W 88719 314 s

Table 1 Contents of Quihitanggagam(QBT)

A 7EEAIAT W 2o Frle 124701
AlZbol HEE 3H, oAl FHe FAE
23l F2 AFo] AP v Al 7¢
7ld AFHEE 2T APHA}
el 2104 I 99
ohSdE 98 5 QA

[\]

r\l
e 4N ki

o] ¥
o
Afolle E3 Yol

a3 FU

2) #ht

#EHEe HEABK WHBS RN ¥
Ast] ALSEFATE BRSNS (HUES
) Vo FAY BB AEZ, 4
AR, B, PE, RPN, BE, WA,
IS, KRS mwstdon, 189 Ay
23} F4& Table 13 2},

REEER Herbal name amount(g)
=Y Atractylodis Macrocephalae Rhizoma 8
FEHR A Longanae Arillus 8
HKE Poria 8
Gk Rehmanniae radix Preparat 8
HE Astragali Radix 8
W Angelicae sinensis Radix 8
HEEE Paeoniae Kadix 8
A1) Zizyphi Spinosae Semen(baked) 8
B Ry Aurantii nobilis Pericarpium 4
8 Pinellige Rhizoma 4
P B i Poria 4
EE Polygalae Radix 4
L JNES Liriopis Tuber 4
BR Puerariae Radix 4
N Crataegi Fructus 4
FRE)S Uncariae Ramulus Uncus 4
AE Ginseng Radix 2
PN Gastrodiae Rhizoma 2
KE Aucklandiae Radix 2
H® Glycyrrhizae Radix 2
Total

=
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BTEGE Ade 3718 AW okAE 10
H 992 A% & wedzsd 22 gz
WEo| AHEEIAT. HPLCE o] 43le 4T &
SAT %A 104g¢ H3t B2 1Y 259
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- HY FE3Y FxAY FE2EGEGE 13%)S
dol Ao ALgsirh ¢4, oA 13D 2
(A1F #oi8 A) 300cce] HlgE E¢sio
SFILFAGA 322 T 7MY F 15 A
FAS AUt o] AGAE o] A AT
A W AYGEHAA 23 dAg o
F oA WEAZENE AR A Py
SEE TEFG. o] HAAAM LA 13
13665g9) F&Eo] XA Hul, 252
A71E o] &3 BUAEZ TEo o)L
LYol APHE T B Aele ok
FRAE

fr 32 rlo of 4 rlo

\&-‘ﬁr«lm

2) B e

APFEEL oF HAAT X g AN
(Normal, n=10), 2E¥ 2 f¢ 3 ey

T % o) E2F(SAL+Stress, n=11) 2 2
T8 H¥F(QBT+Stress, n=10)2.2 U
¥, 97 ratd BA ATEFYNAA 15
"X70mm, AL, ME)E AHEstd AlzR Z7
o Z9 400me/kge 3577+ WY oA 1147
AT F439.

2 A el

= [ ]

3 E® Gk

3F ¥ stressE 718 F 4FHEE 1529
T FYR stress® 1WA Passive
Avoidance Test(PAT)E AA&41, 21 g
PAT} B¢ ¥ 139%5< 599 stress®

7¥ska A Morris Water Maze(MWM) Test&
ANEQoen 1 th&2 Elevated Plus Maze
(EPM) Test® NI ZE PFHA}
Y 3o 94X HxAE FHEdA AP
A& AX FEEv|F o2 FE3o hippo-
campus 9o YHEHE Acetylcholinesterase
(AchE)9] AAMZY 58 ZA3H

4) Stress FHiE

dz2Td BMEmES F9T9 ARE
ZAA1ZE B Y 24 84] 0¥ H FEA
g AFHZ A4 A ARE 247
F 59 stressE FEElATh Stress
< HETE, gdelTs adgn 744
o] &g T4 Fo] UAT 7|E AYAA
HAA QL HE S o &3 FEYY S
g3 n?. FEude AE mokoln A3
& FAY HEgrt 4% Bgoz A st
FUAANZL 3 mewt oz oA 3 H ol
2 aRNZHow e &
7Fed A= Agstdh 359 stressol =
% F 4 25 B¢ ATHAE HAsEA
TYE stressE 7HetHh

N
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L

e EFo)

5) 1 R
AAELE BRI Ase] BE FolA

AYNRA 1A 48712 55 5 ojF @

A4 25 659 AF 24¢ v,

6) e& 2 71973

(1) PAT?9 =9} "3}

AR AV1FF4 279 AR
T4H o AdAE 2L ojadz v
EolR o F& ARH30x30x30cm)e] 3, wheho]
= 4PlE "ot 93 BFe2 e glol
A olE T T wHigd WUEAE 7t
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g & Ak AR AW v & ol
o BES TR &EES £ e I
(5x15em)8} dZto] dAHo} glom it 9%
fon ARelE B2A ATFACIZV-50W)7H 4
A5 vk @3 FHYPR Atolde FHe
F(Gx6emol FX =] lm, FEAA A%
¢ 7V BRI+ scrambler shock generator
(Coulbourn, USA)E A3t}

A¥AAE HWA A upgd dxHo 9l
e 9t $E€S WEr) uigs 34
FE A AR Foe B A F
AR E 4 45em A Fo A QD
FAE T3 S0WS ELS FEA uFN
. AAE vigeA 60cm HE Fo] AAHo
AAA G A9 FELS o Ao =59
A HA, T8 ¥ & A3 o5 AA
2 ot Suteg Y 1 FEo AR
2 o7t 10279 A& FUA 33 A
F& hEAF T, 3WA A PAME FBo] o
FE AR o7t o AR vig 2
#3le dvlE AAE A 247153044, 5
z)o] Z4A €29 AN 2R AR ¢
o2 2ol ASont vge 3 Hoz 7
Fo1 ojRoT FANYE FRIAAT 2A4A
ol A tgd TYF ARE AMREY 7
4 A W(retention test)S AAQTh A
ANGANE 8o AR o7t AN F
o] 7hiAA) @m vtz Aol FEEHYCh
FANYTY AN Y BFo)H FEo] Ho A
B BN A5 AR Solrley 48
¥ ¥8-277)(response latency)7} £d T&
g5 37@39&4 TEo] dofst= B
e RN oL RoZ SRS W HAE
4% 339 71‘513 2 gA4sd 719 HAM
FAHE T Foz BArA Yu we
XA 28 vEA Huz wgdAs)s) v

l‘N Mo o
o ©° %

e

7194402 HFHAT

(2) MWM Test®¢] 1} Az}

AP 439 29 =vUz 745
Ak £z Ade FEFAL A% 160

cm, ¥©] S0cmolct. =3¢ FolE 20cmo] L
A7 16emQl 3 olZEE wEA o,
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6) BAAL Elevated Plus Maze Test™®
o Zx|¢ A}

APZAE AR =22 A} ARt
BYe £ UE ¥ F FRAe ¥E Asx
g2 52 oA Y. SEE AN
oA 60cm B YA s AE3
o FEE V2 T PEA EEivn ¢
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& AREA %"935}55 39 Stress&
< APFEL EY Wgo] Filele] 28§
2o HE XY 2YRF7L S8 e
Boled 583 #Edo &Yl nE A
e BFEAT EYAFE GEHAEE, o
T A %‘2}‘3}%94 HEeg AEHAY &
Bﬂi’%ﬂuﬁﬁ & F stressol 9 &<t
g3} %%%—4 E9E HESHG

7) Acetylcholinesterase(AchE)®*” g =
373

EE P5EE BUY, 495 EE sodi-
um pentobarbital(80mg/kg, ip)E WA
¥, 09% saline 200méoll ©]o] phosphate
buffer® FB|§ 4% formalin &% (fixative)
800mE AAE T3 FFIAG HE A
200me 287 ME f£08 233 Ynx
800me-& 26583t AH HH3 BFaY} 2
ol Bd Ae HE Ay 2L mPdgog 2
AN ¢ FaAANAL, 20% sucrose?t T4
¥ -phosphate buffered saline(PBS)o] ¥o] 4
oA 3% §¢ n@sa ged o 23
€ PBSYl 33 A= A¥F F 0.IM sodium
hydrogen phosphate buffer(NaH:PO, + H:0,
pH6.0) 325mee] acetylcholine iodide 250mg$
=Q g 0IM sodium citrate 25mé, 30
mM copper sulfate 50mf, 5mM potassium
- ferricyanide 50m¢, 574 S50m-g& $o] &3t
& F 2T 0 g 548 ey
g oold ¥ 2" Y H2dqH 1~247
B¢ st RE HEE AN ¥ 25
BFEn oz FASHT 200x200m =7
¢} microscope 42+ ZAHrectangle grid)& A}
€38t 100812 i3l  hippocampusol A
AchE9] AZAMEY WEE Scion image
program(Scion Corp. MD, USA)S o] 43}y

- Zb 24091+2.11g, 279.09+285g %

2R84,

8) HEtEH

% B9 #EEEE Window$ SPSS ver-
sion 1008 °|&3% S#LHEEA A8 S
HE B3l £ B Alolg A Hold of
3 HEMNES BET F, a=005 KEA
LSDigE kol o8] FHekEp higstdt

M. & &

1. BERMt

Stress fr ¥ 48 Al 3,4 2 5574 A
& AATANE 47 267.00£153g, 323.00
+260g 2 356.00£306gelie, ELe 7
300.09+
285go 2 94 UE=(p<0.01) VER
o, WMEBMES FALE T4 25500+
4T7g, 301.00+8.09g 2 330.00+856g2.2 ti=
o v o4 Ae(E<001) FHE Ve
At (Table 2)

#rE

2. Passive Avoidance Test

oFE AR EBolrted AQHE AL
HE NS AE A 3 Aol A

.8012 98 sec oW, HETL 69.27+
2.71 sec® 74 vl3te B IMEL F
& 8330:3.14 secE #-2A43=(p<0.05)
$7He YERAT. (Table 3).

05
~
rlo
?2
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Table 2. The Changes of Body Weight During the Experiment

Normal SAL+Stress QBT+Stress
Mean SEM Mean SEM Mean SEM
Pretest 220.00 000 220.00 0.00 22000 000
Week 1 251.00 1.00 23000 2770 238.00 416
Week 2 257.00 260 233.64 203 247.00 423
Week 3 267.00 153 240917 211 255,00" 477
Week 4 323.00 260 279.09" 285 301.00% 809
Week 5 356.00 3.06 309.09” 285 330,00% 856

Significant difference from Normal (**, p<001) and from SAL+Stress group(#, p<001). Each value
represents the meantSEM.

Normal : Saline administered group

SAL+Stress © Saline administered group after restraint stress for Zhr

QBT+Stress : QBT administered group after restraint stress for Zhr

Table 3. Latency of pre and retention test on PAT

Normal SAL+Stress QBT+Stress
Mean SEM Mean SEM Mean SEM
Pretest 29.00 6.10 21.00 426 28.20 7.30
Retention 1 90.00 0.00 90.00 0.00 81.60 8.40
___Retention 2 90.00 0.00 77.00 562 87.30 1.80
Retention 3 84.80 298 69.27" 271 8330/ 314

Significant difference from Normal (*x, p<0.01) and from SAL+Stress group(#, p<0.05). Each value
represents the meanzS.EM.

Normal : Saline administered group

SAL+Stress : Saline administered group after restraint stress for Zhr

QBT+Stress : QBT administered group after restraint stress for 2hr

3. Morris Water Maze Test +1079 sec2 AT HE FHA=(p<
0.05, p<0.01) F7Fe Jetiou @&

647ke) A F E=vge fed 208 B FATAME AR T83ILI sec,
£ Azte]l AATe AS A 29Ey ¥AE 63.18t429 secE WEIT ¥lF FA4A%ue
BE5HE A% YR, 2T A 49 (<00 #HAE et (Table 4 A 7
A WxEy) ARaAT. 48 A 2 sUelx L9 AGzAE E3Ut AR GAe g
AT 247} Q70148 sec, 673841483 sec  AE 1R MBgE Bsted, 33
o gzFe 77t 13689649 sec, 13043 T 2770134 secH o™, WETL 1339+
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Table 4. The Changes of Latency Time during 6 Days on MWM Test

Normal SAL+Stress QBT+Stress

Mean SEM. Mean SEM. Mean SEM
Day 1st 138.23 6.86 16672 480 146.43 139
Day 2nd 89.70 1480 136.89" 640 73.33* 11.38
Day 3rd 67.33 1483 130.43" 1079 63.18"% 429
Day 4th 52.13 12.03 7886 1433 6540 18.10
Day 5th 3838 1093 6723 1393 4248 512
Day 6th 2573 762 5L.09 1317 4017 719
Fgg“gt‘;lr; 2770 134 1339™ 154 20.08" 078

Significant difference from Normal (x, p<0.05, **, p<00l1) and from SAL+*stress group(#, p<0.01).

Each value represents the meantSEM.
Normal : Saline administered group

SAL+Stress : Saline administered group after restraint stress for Zhr
QBT+Stress : QBT administered group after restraint stress for 2hr

154 sec® ZAgd viste BERBEMESG
gL 2008078 secE T4 UE(p<0.01)
7+e JEMNRT. (Table 4)

olN

4, Elevated Plus Maze Test

1) EPM & RKERIE

g digt a3 Hukss) gty
EPM TestE AAI8tAch 583 A ol &
3 g9 B39 23 T2 4z 5oz g4

Table 5. Elevated Plus Maze Test

o} €9 B2 vlE AR SAIAT
T2 HE AR A4S 184124810 sec,
YZEE 7000+4.12 secE vEhgou Hg
B o7 1453411384 secE WZ

ng
r

2o HlEt] $94Y=(p<00l) 2712 el

WAtk (Table 5).” 23 2o HE A3H2
ARZL 9040850 sec, UERTL 20860+
770 sec® YEROY HRBMES FoT
2 13890+1470 secE tZETtol| nldle] -9
AEP<0.01) #42E Uehlisit. (Table 5)

Normal SAL+Stress QBT+Stress
Mean SEM Mean SEM Mean SEM
EPM ae -
Open arm 184.12 810 70.00 412 14534 13.84
EPM Cid
Close arm 904 850 2086 7.70 13897 1470

Significant difference from Normal (+*, p<001) and from SAL+Stress group(##, p<0.01). Each value

represents the meantSEM.
Normal : Saline administered group

SAL+Stress : Saline administered group after restraint stress for Zhr
QBT+Stress : QBT administered group after restraint stress for 2hr
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2) EPM EBEHIE

Zt B2 B AE AW A Y
& 97601222 YN, HRTL 77109314
32 §FFol 7AW B B MK
7 FATL 2018 Iz FIHAERE<
0.01) $7+2 JehiAddh. (Table 6, Fig. 6).

< AT 16154042 %o vl8) g7 863
+0.37 %2 A3 ZaPov, FMBINES
FoiFE 12802059 %2 iRzl H8td
AchE #¥o] F7l50] olg Fuzte] H94
AE(P<0.0) Aol& YEhdch old] Aod
AFAAR A3, BREMES FA4T¢ AchE

@ao] gz ¥l FI8AEP< 001) F
5. AchE & ¥l o/xl&= &3 7V2 Yehligith (Table 7, Fig. 1).
Hippocampus®] CAl F$jo)A AchE 94

Table 6. Locomotor Activity on EPM Test

Normal SAL+Stress QBT+Stress
Mean SEM. Mean SEM. Mean SEM
Number of .
entered arm 9760 222 T7.09 314 8.20" 1.88

Significant difference from Normal (**, p<001) and from SAL+stress group(#, p<0.05). Each value
represents the mean+SEM.

Normal : Saline administered group

SAL+Stress : Saline administered group after restraint stress for 2hr

QBT+Stress : QBT administered group after restraint stress for 2hr

Table 7. The Density of AchE Reactivity in the CA1 of Hippocampus

Normal SAL+Stress QBT +Stress
Mean SEM. Mean SEM. Mean SEM.
AchE 1615 042 8368™ 0.37 12.80" 059

Significant difference from Normal (%, p<0.01) and from SAL+Stress group(#, p<0.01). Each value
represents the meantS.EM.

Normal : Saline administered group

SAL+Stress : Saline administered group after restraint stress for 2hr

QBT+Stress : QBT administered group after restraint stress for 2hr

(SAL+Stress) (QBT+Stress)

Fig. 8 AchE~feactivity in the Hippocampus
Arrow: CA1 of the Hippocampus
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