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The Study of KCG Extract Under the Anti-Stress Effect of Rats

Jung Jun Park, Dong Hee Kim', Yong Gu Lee, Yoon Sik Kim, In Chan Seol*

Department of Oriental internal medicine, College of Oriental Medicine, Taejeon University
1. Department of Oriental Pathology, College of Oriental Medicine, Taejon University

To determine the anti-stress effect of KCG(mmekX ik sa#k8r)extract on sprague-dawley rats. we conducted a
research about the change of weight, activity, reactivity , c-fos protein, cytotoxicity against PC12 cell line and heat
shock protein. 1) KCG extract siginificantly inhibited the decrease of body weight induced by stress, compared with
the control group. 2) KCG extract had no siginificant effect in the activity and reactivity of rats between the control
and the experimental groups. 3) KCG extract siginificantly restrained c-fos protein manifestation, compared with the
control group. 4) KCG extract siginificantly restrained heat shock protein, compared with the control group. These
results suggested that KCG might be usefully anti-stress effect.
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1. 58 % oA

HAE 200~220g%} sprague-dawley(tighilo] @& 3., Co)Al
Y WxME UEYA7) THAFE(ESEE 221%0]4, A
8%015}, ZXMF 5% ol6h X312 8%0I5) LHE 0.6% o), 9!
04% Ol AekL, Co)dt B2 H55) S0k 42 R2E |
AAFIHA 257 A4 850 A ST & ALESIICE. o)
T oSty B4 slabdolix Tlsh & HMslodx ARSsH
AW, MFEAMAEERS T W83 82 Table 13 2t}

2. AleF ¥ 717]

FAZES dulbecco’s phosphate buffered saline(D-PBS, sigma
Co., US.A.), normal saline(£2] A2}, Korea), sodium chloride
(Sigma Co., USA), formalin US.A),
diaminobenzadine (Sigma. Co., U.S.A)), primary sheep anti-fos

(Sigma Co,,

antibody (Santacruz Co., US.A.) vectastain elite abc reagent



IBRKISTAERS] MAEH A BiRol HEH 4EE dF

(Vector Co., US.A)E ARESINCE HEEE = clean bench(Vision
scientific Co.,, KMC-14001), centrifuge(Beckman Co., US.A),
inverted microscope(Nikon Co., Japan), bright microscope
(UFX-DX., Nikon), ELISA-reader(Emax., U.S.A), rotary vaccum
evaporator(Buchi 461., Swiss), deep freezer(Sanyo Co., Japan),
freeze dryer(Eyela Co. Japan), autoclave(Hirayama. Japan),
micropipet (Gilson., France), autostill wg25(Yamata., Japan),
titer plate shaker(Labline inst, US.A), culture flask(Falcon
3024, US.A.), multiwell plate(96-well, Falcon.,, US.A.), conical
tube(Falcon., US.A.), disposable pipet(5m{, 10m{, 25mé, Falcon.,
USA), ES AI85KIch

Table 1. The Composition of KCG

B4 3 iib={(o)}
xR gastrodiae rhizoma 4
$50 1% uncariae ramulus ET uncus 4
¥ F gardeniae fructus 4
b3 scutellariae radix 4
& B achyranthis bidentatae radix 4
# eucommiae cortex 4
RBPE leonuri herba 4
2F4% taxilli ramulus 4
B polygoni multifior ramulus 4
BRE poria 4
i {umbricus 8
ZE8 notoginseng radix 8
Total amount 56.0

3. HY A W R

BRKMSTEEA 108 E"F 56052 7|Ro0] Ao} 3,000me
round flaskol] @1 S5 2000meE ERUCh 3417} 7Kdskd &
511 AFMES 33 JIH3M filter paper)dt &, o] GujAS
rotary vaccum evaporatorol| 4] Ztet E5&3ITt. 0] round flask
£ 84T deep freezerolA] 1417} 50 XS} freeze dryerZ
52 Axsl WEREE 30852 ¢o} 4ol AT B5TE
W)l eol 3438l ARBIIRN. HUY SERAE 48T
270 F Lol SEEE 242 HY 25mg/ ke/ day(015} HE T
A), 50ng/ke/day(015} ABE BZ. LFro] MRlaldsol BalA]
7 19 18] Ugd 754 ST HETS Y thdl g4
H4E F7 FABIRCH 74 Alole 74 Ao 184 ZF
B8k

4. F& AEHA Bo gpa”™?

Wi 70N B 2O ki HAE, IEFE W 29 =
FEI5F YT A, B)OZ LRI, XS HlYZ magol
< EuA S BED NS e 19 KT 79 S0t 7
315 0m, F4%8 K|THEQle EAGIITE 4872 7454
EHAE Holsl| 78R RE 1201814 HAig FF 58 &
X2 BSYUSH TEIIUCH, FAlE F& 302H0) 13)
A ARG A7 FA5IACH

5. PC12 M9 MEEYH 55

PC12 cell (ATCC CRL 1721)2 rat® adrenal
pheochromocytomaol|A] FZhE M Zo|m ZHZ Alzheimer's
diseased] Aol ABEE MERAM I=ZQIAAZATF A0l
2 woirl wiX 2 RPMI 1640ufX]oll 10% fetal bovine
serum, 5% horse serumy} antibiotic 10m¢ (100,000 units
penicillin, 100mg streptomycine, 250yg amphotericin)& H7}8}
A O T 37T, 5%CO; LEHS] mi7|olA] MBI 1 &
PC12 celle THAMZAENZE 2HE0] 96well plate®] 2+ wello]
10046(2x10* cells)® 211 484)7} BHQUSIRCE BAL 25048/ md,
500ug/mé X 1000pg/mé ST 6wells plate®] Z+ well plateol]
10064 @RACE. 244171 S0l THA] 2} well off MITEN S 10,4
A 715} Tl 4417 Foll DMSO 10048 71810d 570mmoilA] &3
TE 573 NESHE 243Ktk

6. 85 58

FEAEYA & WESFHE plus-mazeZ SHIIGCEH
plus-mazew BFY3} olA8Z AAEIRCH YAHCE Y
9] &ulgd(central platform)g SO E o 90k Zr(UAR)
OF wo] L2 FHjol, 5Y ZUFY2 AR UA}
#=0|& 30cmolt). Y& JAEOE L2 419 8250 e
NgElol oo e UHEFUTE UESEY WESEH2
e, AT, UET BF0 52 Bt £FeE, g8 =
F 49 TEE FEOV] Jdo) FHIIA L, SUAFHA 1Y
gl mazeBZ L E YRS AIZFS G0 ¥ E EIBINCH

7. A5 &F
RNELS Y £53)5, stressE £ A - FE EH3I] 1 8
g 712319t

8. Immunohistochemistry 2 £ A}

Yo H 48T, AT Z5E normal saline 100m¢2} 1
0% formalin&%4 500mé(in PBS)E H&& Edf FOINUCE AS
Y 200ni= 52 T2 3L LIHA] 300miE 25870 AR
S5i90ch 1 THE HE HZ6lo] 4% formalin (in PBS, pH
72-74)CF 3R17H5QF WFANZ] & 20% sucrose’t B PBS
off @o 40llA] SIFEY BAGINCE thed HE E% 4SS
& microdissection of fresh rat brain tissue slicesE £}115}04 30
mFAE BYEHE WES] hippocampusEAE EZISIAT
PBSE & & @Al A2 TS0l fos expressiond 7ol 71a g
2] AM8%l: primary antisheep fos antibody(cambridge
research biochemicals wilmington, DE, OA-11-8%& =Zgicth
prima ry antisheep fos antibody= 0.3% triton-X100(PBST)ol| A1
2% rabbit serumd} 0.0019% kehole limpit hemocyanin(Sigma
Co, US.A)E 20000 3|45l ARREIAC X AZXL primary
antiserumo] 4TolA] 72417t ¢t mRkIdct I & RAE
PBSTE A2 T}, 2417t &2 A20l4] 29 normal rabbit
serum BHF3IIL U PBSTOIA] 200ul 2 3)413) biotinylated
rabbit antisheep serum{vector laboratories, burlingame., CA)ol|
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WHE - 4B - 0|87 - TBA - HQF

HFSAIZC) PBSTE 381 §70) Wl THS, W ZAIS ASol4 4]
7HEQF vectastain elite abe reagent(vector Co, US.A)ol] BH2A4)
ok PBSE o2 d7o] Wl g ZTAES ZMIKEZ 10mg
diaminobensadine(Sigma Co, US.A)E AHZ5}] a7} ©
o A oHoE gudE RS sElolZol glo]
permountE A UHGH] BEIHN|ZoZ BABIPTE 71g
M2 600me] AXLE AHE MR ME S8 ST

9. Heat Shock Protein®] Z&
A Immunohistochemistry  Z& 3}
Hippocampus 291& B&5IACE

SQsh

2 3

1. PC12 M FQ] AlZE=A
PC12M ol TS MKKMBELY T8 MEs4e o
2ot A9 NEZHE VEMA QATHFig1).
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Fig 1. Cytotoxicity of KCG extract against PC12 cell line.

2. AE9 He}

T4 stressoff gk AEQ HIAE FFHS B FAES
28045g, LTS 2404552 2 LIERG T, UET AE 26015g, 4
BT B 250582 AT AolMTE Y Y= MBUA A
7t UERTHFig.2).
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Fig.2. Effect of Kamicheonmagudoongeum(KCG) on the body weight
of rats in immobilization stress. *: Statistical significance compared with

contro! data. {* p<0.05). Norma! group : none stress, Control group ; immobilize stress
alone, Immobilize stress with KCG treatment(25me/kg:Treat A , 50me/ke:Treat B)
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3. 889 53

Stress& & tAETS plus-maze o)A ZE3 23} Hakt
off BliA] 2E40] Azt ESERL, 2T T B Ukt
™, MEKMTEKEATT 7940] YACKFig3).
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Fig. 3. Mean activity and reactivity in the open arm exploration in
the elevated plus-maze. Normal group : none stress. Control group :
Immobilize stress alone, Immobilize stress with KCG treatment(25ag/kg : Treat A |
50me/ke ; Treat B)

4. c-fos protein® &%

BT (A)IXE CFos thZI0] W3lo] 301022 Uikt
1, stressE 715 IR T (Bloll A= 220:102.2 UERdTh 48T
AQ)E 130:1, AEZ BD)OIAE 8041003 c-fos THNZIO] A
4ol FAY A A SHUTHFig. 4, 5).

Fig. 4. cfos immunoreactivities of paraventricular hypothalamic
nucleus. A :Normal group. B :immobilization stressed alone(stress control group),
immobilization stress with KCG treatment (C : 25mag/kg : Treat A, D 50ng/kg :
Treat B}

5. Heat Shock Protein®] &3
StressZ 713} LI F(B)2 340709] HSP7} LIERIA], BAKE
(A)2) 25700l BIBIA] LES) B WIES B0 uiol, AYE A



KK RS MIAEDS BHRol #8 48™ dF

= 280708 AT vighiA 24 G4E B, 5al 48T
B= 1509] HSP7} LIERIA] 79801 LIERATHFig. 6, 7).
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Fig. 5. Expression of c-fos protein induced ; significant difference
from contro} value (p<0.01). Normal group : none stress. Gontral group :
Immobilize stress alone, Immobilize stress with KCG treatment(25ng/ kg & Treat A |
S0mg/ kg - Treat B)

Fig. 6. HSP72 immunoreactivities of hippocampal neurons. Normal
group(A). Immobilization stressed alone(Stress Control groupiB). Immobilization stress
with KCGY treatment (30mg/250g sample group ;C, 50mg/250g sample group:0)

40 EBNomal |
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Fig. 7. Expression of HSP72. Normal group : none stress. Control group ;
immobilize stress afone, immobilize stress with KCG treatment(25ng/ke : Treat A |
50mg/ke . Treat B): significant difference from control value (p<0.01).
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o] 4Y, g4 k£t Oid S0F ol6 BRES, 25 Y gEE

£€ EERCOE = HAFSER 301 P P e
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MRE SHRERC) RRE 01U, &kt o128 2P
7} EXRE AFoRA RASERC S8 AlEE BY, X
Y, 7, w0, mn”, FRASY Sol FEROZ olEch
1 F KO FRAES JhEQl stress M@ A@go] o,
RESNORE HEr Bl L0 BESM REO) 815}
ol Zhg YOIty BT} 3 REBE Q1510 FTgo) B
BHL RV} O #9810 M LRSI chEo) WG, BEER
ol 012& T WEN FKRE 25 RS 2o’ Bk &t
Foh. (M - AFREERR) o0 E “ARAIF RS, TETL
EABE0l2} 5ty ALK FAA Fo] EAY ¥9lo) Fr}
1 sion, s hRMEE, ., KRR BKES REH
Z, o EBIEATAIG. T Bl Al BAIY stress7t R E F2
AL W stressE QIS R 22 HBEINNE K= “HE
2K BEEME BURET o2 5l KB Aol XSt
KK ABBHC) WE HRS Vo] HAEY HEZ QS 1%
#el Mol Aol Hi= YAS HHSIAC stressi H. Selye
7 AgeR RBusidEd, 2= ARNY SEES of
stressorSoll =HAZ) 23 o] 918k VIER R Tk AR
WSS stressEETOE /ESISIACE 0lF stressorgoll thdl
of, F71AE ARERSQl H] EFAQ) tigo] YRS OA S 3
7S, AYUA, TZUAE AMA Jehdtin 33,
stressoll = U0 B3] A|ABHA-HEI4A-RAS #OZ o
2 7} 32E0] Rid)Eo) Blo] AR gH2o] Yol
stressAt20] RES FHS HATOZ ARRIFIEIL sh=d,
ol Bhae A7 A7 QA9 Hall B2l Ad EFo|2
2 AUYA S5 Z 7 (general adaptation syndrome)o)Zhi 313
T 1QoSlol A WEH= stressQIRK= B1OI8I9) RA, MR,
ARSET 2otsls Qe 7R YoM, S5 mEae
2 Bl= 39E RS0l BESAY AR RER0) k)
A, B2 0129 HEHEQ) A010F QIS Ao Uk &
ATk 0] 7HeH LA TAEQ HASEY ST HAH9
g offolAE I Wl MET Q0IM B&EH, Tk ol
3 Aol QURIH ol DTS AZFS Fol B M)
Blol WEES vl o] uHyFk=n] o]0 FhBlolM WS
= 28 stressgh & 4 YT P, stressoll i EQOAA o
FE XR AHGES 0|83 fistessy] GTFRA, i, L
RrbQ] catecholamine BHF 1319} Aol m)X)= Ggkol WS
AE0) BAE0) YTV KMMEKS (BREBRER Yol
“HRRFS LT FFELRSIATRE B, R, B, AR EREsR
B, L, EKEOlEr 89 01F YUMol K@, FIRE, Bl
B, R, MiE, RESo) EADL UTHY. mEERAEKS &
E750) RE, BRIERC AE e Yol goRmEERel YE
ST V2 kS gAolc MKEMAERS 7Y A2g
LWOY PHHER, ERIEESE KN, 9%, SR B
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BXOh: BT, &S, BOEEAT S BXE, afkiE S0l TR
Z Fo} U] HWK - RN BRE BARE & e HE
1 AIRECH KEEKo) i3 378 g% #R B K
ol pIXlE gEke, 802 mEl KRl e HEY ATE
SR, E92 hE BEES UOT RN BREES S,
#Ve ®WRK ATE o AXNES, 83, W U Hedol
st B Ue AOE BUdRou Kmsaske i
stressol] T A7& QUTH ololl AR MMKKMLIHEL S T
ASH &, AEHS, BENS, cfos THNE, N EZEYH, HSPY H
SHE ARE 3 fistress?] EHE HT HESIHCE stressofl A9
ABAAE Eiloll Boidhe BAMIESH 7102 HAE o
A g9 Agle) ol EFE REAK HdEHQ] wHo] /R
He ALz gEHA e, EBYE 4FHE 229 glutamate
7F Ao 2dlEE JAHA Az o|28E7 Sl Hi,
SAl0]  glutamate=8X], 38 NMDA receptor(N-Methyl-
D-Asparte, NMDA)7} Z9) AZ FUE E7RIZASEA &
H#9EY protein kinaseF0] EF3}H 0], cfos, cjunSE HIR
3t 71912 GF AHimmediate early gene, IEG)7} W&E 1, A

2 cfos, c-junEQ] AV AR A E {8l £7] AZ
AMSE ZBlEt, cfose O1EIEH £7]FHAT ehMZlo)A] 74
E35] UERAT. o]Zigh Y9 stressoll Tl RESIHE Fofl ME
9 HEzED MY EE {1610 HSP72, ubiputing9] stress T
wizlo] 44¥rt HSP72& HSPY E/E EXN MEdEH
(sequence homology)oll W} 7T RN FEA], HSP72& stress
EXAE 1P MEE RE6] Yol wdecyt P, weka
0| g9 BELE stressE FHK= ERH UL Frh. stressoll AT
AEQ HIE BES 3, B 4ok 4T Adx 79
d e AEZA dAVE UERTE 48T Be 870 U B8
dE FAY A& ABLA AMEANE Holx oird &S
SZolMT FAEE UERIE ¢ & Tt stressoll A3 BE
2SS £83 21 stressE F IRTE2 BTl vjdlA 25
ol Tzt E3EI L, MEEE WA UERSH, 4ETE
FA4 glol A JehdriFig. 3). AEHAE W UETY
& ¥ US Ashe JidiE Gyolut dgEolA Uehd 88
9 F3l ¢ ¥k39 Aoh= mekXKEsgELRo]l IE ot H¥
S0 ARBEHE AYeE 2 o 2618 dvifs AeZ 47
BT} cfos protein 589 AT}, A TAE 130210, 48 TFBE
801022 Ueh} tiEFol vid) RYY Ue QHEHNE LiE
Wom, ol MEKMAREKO] AEYAZ Ols) eHlslal M
AMLE Uo7 cos, cjunEQ X7|FHA HHEE F3 A
o8 dAekd MEEMES YASKE ACE YAETE Heat
Shock Protein Z& 9] 21} stressE 718} thAFE 340719] HSP
7} UERIA Fakr9) 257100 HisiA] €56) B2 4k g 29
digiol, AgT A 280712 tEFoll BISiA 248 I B
S, B3] 48T B 1509 HSP7} Lieh A §94o] Liehd
CHFig. 6, 7). Ol stress& W2 thET0] MX HE W MBS
{80 HSPE tiZr Y4% Aol vlai 4T BY Ffe ik
Q= HSPE 443l £72 AEHAE UUE L MR

-

MARKE 5o U2 GE7 AEAA0) Uid) ghe M Z &9
Hr7t G4 ks AE guislke ALE MzEch

olE SHNEY MKKMAEKS stressZ Q1T MEL
48 BASHL ME &4 Reldks cfosEQ wldg AF|s)
0, stressZ QIS MZEL4E Tlol HSPEY] AdlalA] |94 A
T GHERE VEMIUL, SESHE 2o71K gton, A5
24 GAHY A8k ACEE, MKKRAERKS stressS Wt
2 3% oVIHE @, ZEU olQolT FLIFQl X=F2 AHA
ket #Ydo] e ALE AR DL, £ o] ¥ e B
stressol] thal] SIOISHE O 2 &, W, RS Bkl 9
8 HZol R 5= ke AAE ¢ 5 Y2 o]9) s}
oA HBERSHRESRES AMRE 4 el AlRdnt

4 &

IMBRKMLIEERS stressoll T AAMFHE HEHOZ ¢
BOHILAL MEKMAERS 77 27 Fost dETH 74
stressE 1FL7F & R0 tholl AIE, A5Hs W NE=EY
€ &35k, paraventricular hypothalamic  nucleus®}
hippocampus H91& ZE@ole] HIAJME 50] cfos X heat
shock proteing Hriold U2 AE2, MFERKMATHE JET
AdA thETol Bld] FAY U= ASEA AR A7 Ve
i, PstsdA tixol vlal {40l PRk & o-fos ThY
Ao UHE iRl vl RYE A AASIN LM, heat
shock proteing tIZFo] HId] FAY AA A SGIHCE

olalol AT Hol MEKAMMAEKS LK AEBRBS
BESH HEY SEROE QI8 A, HFE, KE So €88 #
oL} I A 71Fd taiMe 9o o B2 77t IdE
ojof & ACE AlgErth
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