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[BA] nekiEaEsad, 2881, N3, Bk, 2w, K%, IWETF, 4P,
HE, A%, #HATO 10 MOEEN LRSI NDHESIETH Y, HEREETIO
KT L7, BHARLA T4 770 8 ORFMRIER 26T 5 N\OLF BRI,
DIFHE, R, HxOHKR, RARRIR, FEEm 72 & iR v 6T
WD, AT, TLFRTUNA B VARISORENIRE S35 Z &N LN R -
T&E7Z, FLHX IR F RO~ T, U F T U EAMRIIER T
SMUEF 35 KON S B FRICJRTET 2%, 2 OEhERIT/ MM 2 BR < HARAR R R 4812
A L, EAITEHSCRERLSENEE 2 R AREEORIECES L Tns. A
W Tlx, 7y MESEINZA F L 2EF L2, TIRE@®HOPA F L2
TER, 7B OMERFORGE LTAH L v U MifR OB 5 2Bt L7z,

pzud

I

(7 L FER] W10, MBREEBD A L % DN ST D D& i~
7=. Wistar RHEMET ~ MIZ, 100mg/kg/day, 400mg/kg/day, 1,000mg/kg/day
O 3 FEOMEOMWEEEAZ 7 AfER TRAKEL, MErLrFov A
BEZJIE L. Control L iz L, 100mg/kg 72 5T 400mg/kg DFH-T
ARERIKTRRD 228, 1,000mglkg TIEABREITERD e o7z,
iz, v N L—7fERE (Control E), N2 A ML AEE (Stress ),
A F A +HIMEER (400mg/kg) #HHE (Stress+KSS #) (2471F, 7 HIH
OEE%, BEERBRL L OMEaILFazxTFa s Rb0FLF T ABRED
HIEZ1T > 7. Stress #£TiX Control Ff & bl L, WEATEN 2R THFHINAE
IERL, fffarFazxrarbOhbd ey ARELAEICES L,
Stress+KSS # TIZ 2 b O LITAEICHHI S . BT, WTho43K)R
FELTEALTWAO0E/RE L. AR TITSEICIER L, SR
HCTHEEL7Z. 7 v % Control #f, Stress #f, A kL A+ 5eixb R

(Stress+saiko) @ 3 HEIZ/T, MAEaLFaxrTo oA LFT A



TREDORIEZI{T->7-. Stresstsaiko FETIX, U6 DRED EFIZAHEIZHH]
I,

[B2] A ML RAAWMICE ST, WBERHEY, MfarFazxTaris
OF VX REN B LR, Zib OZEITINKEER O G L > TH
&N, ALF U BRET VIO A b L AKEDORBUZES L TW5AHZ
ED, MESHEEH O IIL, AL pWoslEzn LEATHY,
SN EEREHE L L TWHEEILND.

[FEaE] InskEESiIix V2Bl ZA L, 1ERF S LT, FLF s
WO B 592 Z LR S .

F—U—F:
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AR VAR, RREOBRE, B0 EORRRLDENEILE L7259 L BT,
FEROEALCITEZ L E 72O L, 2 DWOALRE 0 EORMHREZTHIR
T5. ki, BHEMRERSOHNZUWR, HERICOEELZH X, Rkax RERED
FIECH I G T 5.

INMREEROE, 2eh, AT, BOlt, MIE, RE, IWFET, HMH R, HE,
A2, ERNDESN DK THY (table 1), TRPFEERMFFIT] &
JRHL &9 5 WEHUS, AR E R FZ MR LT Th D, AL
A T4 77 EORMARRIER DIZD, RHBEK, OIFE, #X, #EroHK
i, BN, EREN 72 EOERIZAHW G TWS. e E LTHRRAIE, A
TRAEE, AW, BRI, MROE, 0 OAREE, 12, BRI
72 EOFBITHIL SN TWD D JIREEBOERET IOV TIE, W< 200
WRFERE DB S 5. BRIRAFZETIE, RO 5 DARRBITINMEE BT A %)
THY, TOEMAKF L LT, interleukin-6 <° tumor necrosis factor (TNF)-
a OIMHINELLTNWDZ ERHEINTND 23, EFERTIE, INERLH T
v b ~O R BE R RV VRV ORE N EIC XD H R EE T
E OPHEMET > b &2 O TR KGRERIZ X 5 ANENRFA] 923N E 13 B O Rl
HlizXkoTmlanr. Fi, e~ 2% HU 72 social interaction 7Rk
OLHE RIS A b L A % G 2 T2 IR T~ b &2 W72 R RIS L D9 <
FATEOFAE S P, MREERIIARZ/ERZA L, ZOHRLIER 6913,
NIRPED =2 —m AT n A ROFELEZIRL, GABANNY Y T B E VR
KEEEOEAEZN LIZETHL Z LR ERRESN TN D.

S A MLy =0, HIKTH - FTERK - BB RER

(hypothalamic-pituitary-adrenal axis: HPA axis) 72 5 OMRIKR &k — A2 @it
— R #E & (sympathetic-adrenal-medullary axis: SAM axis) #J1 L,
AMVARGEBTELT Z I HALNTNDS. I, HUIR FEH THb I
5 A L& v A HPA axis 72 b (NTSAM axis OHHIZE LS L T\ D 2 & BAHRE
ENTWND 810, FLF o NIRRT F RO—FT, 4 L% U pEAMRIT
BUR T ERAMAIES 36 K O = 8 PHIC RAE L, & Ol sk I3/ K A B < AR AR R



AR L, BRITECREBESUSNENER & 72 AEBIETEOHIENICEE 5 L T 5
113, 2 N L RAETVEWE AW FEBRTIE, FHRA L ASERA N LA 149, &
TolEVKEEN 2 R X 1|2 I o THUR T ERSMAIES D A L 2 o AR O TR AL 23 42
LB ENHESNTND. ZLT, ALFT U OMERNFRGIE, HE FE=E
R ORI R ERE A LVE CBRE R LE R, BIERER A LVE
(ACTH), aiAFaRxTFur Oz LS8 10, 25% 5 CIIRIEREIC
EHEEHAL, MEarFaxra L7V RAT ey O3E LA-SE5 1.
Fo, BIBHEICLA VR UZREMNFEL 1B, FLFoRNERxT Y
DB HIRES 2 19,
DIEREEBUCITHA SV AERRH D & i 20, FERRICZOBREZWRFHFL T
HoonTnsd oo, HPA axis 72 H NZSAM axis ~D 2B A FREE L 72 iF5E
HIFEAERN. ZITEMIZETIE, 7y MESBINLA L AET )L 2129 %
A, IREEROFA N 2AEH, 2o MERFORFE LTHLF v
DOEGIZOWTHRE Lz, AL F 0L, R—0RiBMATHL T LT ot L
UMBALFRY A LA LR B2 BEMNFRFHIAKRESND. Fxld,
DR B & AR RS IR I W BTV DG 3E - HFR 2229050 %
ERGELTE 2 A, aVFarrsaryOnpWbR, Frxr AL B D4
WD _EFHNIH <4172 (H. Katahira et al., unpublished data). 4L F3 > A
X, DFNTALT 4 RiEGEAL, FLF v B L0 bEEMICZEL T
L&, Fo, ArFTr A BELICMENERE 100285 17T HPA axis
EIEMELSE D 2272800, AMETIEALXF T A IZH =5y &R
W a T > 72,

BMRAE

EREY



FE (KE 180~200g) DOIEME Wistar 527 ~ b (HAEMM B 2 —,
Hr) ZAV, ABXOEE (CE-2; AAZ V7, Ha) (3HMEERE L,
12 K 2 & OIS A 7 L CHRE L, SE=ILER 25611 £, BE 5515%IC
RE LTz, KRERIIMMRZEHMIEREZEZDOAGEOT UKFEE T 04022),
RO R B FEBR FE M FR #1457 L CTTT o 7.

REBMMHEEREL, ARRIE, AREE, foEER EDORBIZHH ST
W5 Z D VEEE A VT ESEFZE S 20y 400 UL, BRIR CIEA M
bHWLENLZEH DY, FTAWROFAMIERE L L2 B EBITE IR LVE
DEELIITDH D ehb, HEAHOEEDLRWENET v 2 HWT,
LA PV AERZBGET 22 L & LTz,

IREERO&R S

IIWSEIBHUIE Y 57 X 0 #2215 725K (TJ-24 ; Lot. 2130024010) %
fEf L7z, Zhud 10 FBEOREEAS (table 1) OBUKAH —F 2 2 RifETE,
R L TR SN AR TH D, FHEEDN 1mlkg BW 2725 X 91
KL, BY 72 1 H 1 EREAKE L.

FER1 FUXTUOGUWITHT 2 MKEEROZEDORR

ISR L 2B (17— H7-0 3 PLTEHE) O T v MIxF LINREE L
7 AL L, FLF U WO ERANTZ. Ty N 24 DU VRS SR
# (Control; n=6) & MNBREEEE G772, IIBREERIE 100mg/kg/day
(KSS100; n=6), 400mg/kg/day (KSS400; n=6), 1,000mg/kg/day (KSS1000;
n=6) @ 3 FHEOMETERSG L. dREHIIFAEOKEZKR AL Lz, Eh 8
HH, ~v bhres—F FJ oL (50mg/kg ip.) (VA ~X2F)u; Hisr
B, O TRRRE TICBAIE L, FORERIRE v £Rifn L7z, Mmikix 4° C, 3000
[E#5C 10 Sy om0t BiE A BE L, miEE2HE £ T-80° C THRIAF L.
mRoOA X AMEM ELISA ¥ » &+ ( EKE-003-30; Phoenix
Pharmaceuticals, CA, USA) Z A, 4L %0 AEEZHIE L.



EER 2 REZEBOHLA bV AEH OB

1. fEESWINE A B L AET L

RET IR NV AETNLOOE DT, BHEMRIERERA ML AET L
ELTHWLNTEY, AREMAFRZSEIMEZHMEAEET S 52 L2I12LY
A N LA AR LIERIG 2 2129, o b 21 PEEEHESIC, *i#fE (Control; n=7),
HEHIINL A b L AT LRE (Stress; n=7), A b L XAET LT INEEEEL

(400mg/kg) #5G#E (Stress+KSS; n=7) @ 3 #EIZ/51F, Stress B bW
Stress+KSS #£iX, 7 HH 1 7/— (26X26X18cm) (2 1 JLTHIF L7z,
STHREEE 1 77— (24X40X20cm) H72V 3~4 LD 7 V—7THFE L.

2. LA b U 2AEH] OFHE

D 1TEYOFHL (MM

RETI/VEVWIIBEMEDHE T Z E MBI TWD 22, 2R 7 HH BB %ED
7 & LT, Resident intruder test 22% v 72, WEMEICEH S5 T 2 KF+DOHN
EERNOFEEYRT 5720, ARBRIT 12~15 FFORFIHIZIRO TfTo72. 7 H
S Lo Em2em (kD) 1o, RAEL LTHEERT » R /haw (5 HHin)
DOREMERIFEZ » & AfL, 10 SEIOITEIZBE L. »ADE, YU T v
7, W77 EOBBRATENI A LR 2 lE L7z,

2) AL (a2 F a2 27 v U REORIE)

A L ZADOFIEE LT, MEarFaxTso gEEIE L 260.
A RNVAEfF 8 HH, R b\ e X — R T (50mg/kg i.p.) & FKER
MOHEIMAZITY, mEE 5L 7=, HEMH ELISA ¥ > F (ADI-900-097; Enzo
Life Sciences, NY, USA) % HWHIE L 7=.



3. AL X UEEORIE
aNFarxTuasFEEk, AMUVAEM 8 HHEICERR LM 2 Hvy, MmiE
FrXvr AREAZAE L.

EBR3 RNOHA NV AEHOKEF

IMHSHEROWMRAEED 5> B, WTFHOAEIEDPZRANMER L TWDLDN%E
R L7z, INBRIE s & AR IR AARER I W B I TV D307 38 - JITE
220D R a2 F CEBARTHRIELTZE 25, WBRESLINVT aRT a U RJE,
FrxTy ALY BEEO LAPE =7 (H. Katahira et al.,
unpublished data). & Z CH& i, #FHE I@mT 2AAESE, 4 - Bl -
PRES - M0 - HEO S BAEH 272927 H L, [ UERR TEMEMTORR L
MEEL 7. SN, WY A7 L0 Rz 7c=% 2HAR (Lot. 2131020010)
ML, 7y b 15 IBEEIERIC, xfHEEE (Control; n=5), AN A k
L AE T )LEE (Stress; n=5), A kL AETI/LIZLEH] (40mgke) # 5,

(Stress+saiko; n=5) @ 3 FEIZH3F7-. FEhR 8 H BICHMZ1TVy, 1MmiE= /17
AATRUBRLUA LR AREEZRE L.

REEH AL

BT ORI R A TR LZ. 2 BEROHEIT Student's t-Test
ZITV, 3 BELL Lo — ol E o i te, ZEE (Tukey) EZ1TV,

EKHER 5% A & LTz,

HR

1 FUHR T DOGWNTHTT D INMSEIE R O 2 (525 1)

100mg/kg/day, 400mg/kg/day, 1,000mg/kg/day DOINEEERZ 7 A E#& 5
L, M4 AREZHE L EZ A, Control # (0.49%0.12 ng/ml)



&g L, KSS100 #f (0.29+0.12 ng/ml) (P<0.05) 7250 KSS400 # (0.25
+0.12 ng/ml) (F<0.01) THERETFNRD 572, KSS1000 £ (0.44+0.12
ng/ml) TITAEREMITFD biverr-7- (Fig. 1).

2 MRHEEHROGIA ML AER (58 2)

D BRI

R 7 HH, 10 57f1® Resident intruder test22 %17 -7 & Z 5, Control #f
(5.71+6.90 sec) LIbEil, Stress #f (172.29+43.52 sec) TITAHEIZHE
1TV 2 R R NER L7z (P<0.01). L2vL7223 6, Stress+KSS #f (116.86
+42.39 sec) TIE, ZORRINAEICHSI SN (X<0.05) (Fig. 2A).

2) MiFanFaxs o PR

FEEB 8 HH, AL AY—D—L Lo Farxso BELZHTELE.
Control # (28.19£8.42 ng/ml) & I#E L, Stress # (65.49+36.96 ng/ml)
TIFABEICEF L= (F<0.05), Stress+KSS A% (20.95+5.44 ng/ml) T
ZO EHEPIFEEICISE S (P<0.01) (Fig. 2B).

3 M4 ¥ AJRE

FHR 8 HH, MAEFLFI v AREZRIELZ. A% A RS Control
# (0.30+£0.07 ng/ml) & He#Z L, Stress #f (0.51+0.14 ng/ml) TIXAEIC
FH LA (P<0.01), Stress+tKSS #f (0.33%£0.05 ng/ml) Tix, O EHN
AEIZHH SN (&<0.01) (Fig. 3).

3 L OBIA N L AER (55 3)

HRWEIEDOKRET DT DI DA ZRE L, MfFaLrFaxra 50T
LRy ABREZJIELE. arFaxT o BEE, Control B (25.63+
5.73 ng/ml) & L#Z L, Stress #f (113.96+69.72 ng/ml) TIFAEIZ EH L=
23 (P<0.05), Stress+saiko #f (39.83+28.68 ng/ml) TlX, D LHENAEEIC



S (P<0.01) (Fig. 4A). ALy AEEL, Control £ (0.31+0.06
ng/ml) &H#ZL, Stress #(0.53+0.18 ng/ml) TIXHAEIC FH- L7272y (£<0.01),
Stress+saiko £ (0.23+£0.04 ng/ml) Ti%, O LHAMHEIZHHIS7Z (<0.01)

(Fig. 4B).

FER 2 TIRHER E B G- L7= Stress+KSS #t &, FEBr 3 THOAKE L
7o Stress+saiko Ff& THIE L7z, arTFaxra  BEICE L CIEAEERR
Mmooy (FigbA), L F v A IZEHLTIE, StresstKSS Tk,
Stress+saiko BED 3 A EIZHH S LTz (P<0.01) (Fig.5B).

BE

MO, MHSHEBEN A VX v OB T 500 ET <=, FEA L
ZAMDT >~ MIE L, 100mg, 400mg, 1,000mg/kg/day @ 3 FEFEOHED
eREERE 7 BREG L, L% A BU~ORBERHE A,
400mg/kg TR bASICMIEA L X0 A BEMNMET L7722, 1,000mgkg Tl
T & A BB RN 5T (Figl). —BRIICHEPERITZ —Hm~DER %
AT, AE-RIGHEN 74 Nl 2 Rd. —J7, BEFEIIEED
EENPOER SN, IDIZZORNIIZL ORBEREAET IO NE TN
TWa7ed, 7A=A Ty I=AMREFELTNDZEEHD,
A& —IGHRN Y 74 NI TIER BT TIEOE—2 2R TH0D b
HDH 30, JIMSHEEROA L A OGWINHITERAIL 400mg/kg TE—7 %
RLTEZ END, LFOERTIE, MMHEEROK G &% 400mgkg & L7z,

W, Ty MEESWINLA N L ZET V2V, IIREEROFA ~ LA E
AERGE L. RETLEIL, ARHSICBIT 2SO K& 18E L
TR R L AET L E LTHWLR TV, JER & U CRIE RS i 4E
ACTH- 2L FaxFaL « 5 a—/LT I UAWOBINN 2D, KtEpko 5. 22),
HRER O 2972 EAVEC L0, AHZE TIIHENR LTI L Fa X T

10



2 UREOECE R BRITENE, SBAPRER N S We R O HE 7 il E
LoTHRHETS., aFazxToil, HPA axis OBBEIZ L > THWNEED,
— KA P L A=A —& LTHER I TS 20, Rz X b L X
LK LRSI /VF a2 2T 1 LA WORINE, INRSERE B OB 542
Lo THEICHH &N (Fig2). T L CZOREOIERAEFE LT, A%
ARER OB G AR Lo, Selkoi@ v, I, HPA axis 72 H O'SAM axis @
HIENC A L BEE L TWD Z ENHALMNTR->TE 7 9. AF%ETIE,
SN A R L AARMIC L > TIAEA L A BENFEICEF LERN
(Fig.3), MEEEBEOEGICL > TZ o EFIFAEICHH SNz, Fxlx
RET VBT DA D VAREDOFRICA LIV UNEE L TWnWD I L%
LT3 (H. Katahira et al., unpublished data). A s L A Aff L8
2, ALX U UZREEEREE (TCS1102) &G LI 2 A, KM LW
MigEarFaxre AREO FANAEREICHGI SN, LEORR LY, ek
HEBITIA VX A OSGUWHIEZ S L THA FLAERZ R LI EE X DR
5. FUFRVUZKRAL, ArFir1 (0XD) ZREEA LI 2 (0X2)
SZRIRD 2FENGAEL, OX1 ZFERITA L F v VA lIZEWBIRItEEZ R L, 0X2
HRImE I CFREOBRMEEZ R 13, MO 0X1 & 0X2 ZHFED
FEHDMAFR =TI RN &b, HHEX NV ARISDOFEIUZBWNT, F L%
v AL B ETIEBEY BRSNS D, 4K, ALFT U AL B,
£72, OX1 & OX2 ZEEDIEFADENZONWT HIEHICHET T 2 BN H 5
BRI, MMREEROT T, WTIROEENRELE LTERAL T D%
BRET Lo, B EFIICE, A 740 T RPR[OEHRRL I & OB
(Kon) BEALGLTEY, EHICTEKER (RohzdET ) %
AToLINTWDHZE 3D, iz, MITHL 2229020 R % [ UEBR THEEL7-
LA, FEEORENED b2 E2vn (H. Katahira et al., unpublished
data), HIFEE OIEADOAEIETH DEHIEE Lz 2729, KET LVEICK L
SEEARMIE T, Mo FazxTo Rt F oy ABRED FRAAE

11



[ L7z 2 & s (Figd), MBSEEEOBLA N U AERICIE, SREANEE
TEE R L CND Z RS-,

INRSE I f & #% 5 L 7= Stress+KSS #f & 4281 D % 5- L 7= Stress+saiko #f &
DOETHT 2L, arFaxra REICE L UIAREITRD TR
(Fig.bA), A L% > AIZBI L TIE, Stress+KSS #IZEEY, Stress+saiko #f
DS BAEICIH STz (FigbB). —ANICHIRIT, MRRARENZ <
5L, KFEEDRNGN DR 2D5, WRB~ANVFICRDLEZEZLEATHD
L. XoT, EHEMOGTRRNA LR A JHIIRER L2 2 I3 EET
XN, arFazrre B L UL, A% LBRERMLETHD.

F U X AR, Fx ORI K o THE M7 D OMfiEOfIl#H % 5215 C
WA, kr h=r (5-HT) 1, Lok bo 5-HTwa /K EZ N LT
PIHEHEICAE LTV o 139, S oKIHIEDS 5-HTia B WICHIMELZ AT 5
Z DD 32, NIUSHER B OYEHD A Lo U WHIERIE 5-HTia 2R %
MLTEERTH L s LR, IIBSHBBROTIARZER 231~ 75T,
ILFE T A CHIARLZER AR L7 2 L& 89, JEFEFEAICIL, 4800 & NI A
BOHICL o THA MV AERAZTRT 20BN TNDH I LG, O
HAEDEFEIZONTY, %I ORDHMETEIT-> T <.

ALV, FEMA L2 LINHSEEEIIAEH TH Y, 2k, =
LU OREIEZE N LTERCTH 2 Z LR E Nz, L%y ik,
KBGO #R, HETE, M2 o0 ANEREZEA L, EEITECEETT
By, RECMEAR, fERR-CMER, BORIS, WMWK, B E Vool x O1TE)
SLHBMEEORE 21T-> T\ D 113, Lo T, ZhboHBBEEDORED )
1L, ALV UMRRORNHNLELDI L O LB D, I L EFEARIERIC
XD MHKEEH DN RIZONTHEEBRBIEL TV FETH L. Fxr DD
RV, INREERIC K DA L& o R OFEHERNCRET 2 & 1T 2 E T
272 <, A%, MKRERBOMEICS S DITEND Z ERHIRESNS.
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Figure legends
Table 1 Component galenicals of Kamishoyosan (KSS; TJ-24)

The weights show the mixing amounts.

Fig.1 Plasma orexin A level following the administration of Kamishoyosan
(KSS)
Control, KSS100 (KSS 100mg/kg administered group), KSS400 (KSS
100mg/kg) and KSS1000 (KSS 1,000mg/kg) groups. The plasma orexin A
levels were significantly decreased in the KSS100 and KSS400 groups
versus the Control group (* <0.05, **/<0.01).

Fig.2 Effects of Kamishoyosan (KSS) on social isolation stress.

Attack duration by the resident-intruder test (A) and plasma corticosterone
level (B). Control (non-stress group), Stress and Stress+KSS (stress plus
KSS administered group). (A) Aggressive behavior: the time the rats spent
attacking an intruder for ten minutes was measured. The duration was
significantly increased in the Stress group versus the Control group
(**P<0.01; however, this increase was inhibited in the Stress+KSS group
(* P<0.05). (B) The plasma corticosterone level was significantly increased
in the Stress group versus the Control group (*/<0.05); however, this
increase was significantly inhibited in the Stress+KSS group (** <0.01).

Fig.3 Effects of Kamishoyosan (KSS) on the secretion of orexin A in rats
subjected to social isolation stress
Control (non-stress group), Stress and Stress+KSS (stress plus KSS
administered group). The plasma orexin A level was significantly increased
in the Stress group versus the Control group (**/<0.01); however, this

increase was significantly inhibited in the Stress+KSS group (** <0.01).
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Fig.4 Effects of Bupleuri radix (Saiko) on social isolation stress
Plasma corticosterone level (A) and plasma orexin A level (B). Control
(non-stress group), Stress and Stress+saiko (stress plus Saiko administered
group). These levels were significantly increased in the Stress group versus
the Control group (*/7<0.05); however, these increases were significantly

inhibited in the Stress+Saiko group (* <0.05, ** P<0.01).

Fig.5 Comparison of effects between Kamishoyosan (KSS) and Bupleuri
radix (Saiko)
Plasma corticosterone level (A) and orexin A level (B). Stress+KSS (stress
plus KSS administered group) and Stress+saiko (stress plus Saiko
administered group). A significant difference was not recognized in regards
to the corticosterone levels; however, the orexin A level was significantly

decreased in the Stress+saiko group versus the Stress+KSS (**P<0.01).
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Abstract

Background: Kamishoyosan (KSS) is a traditional Japanese Kampo medicine
that is administered to treat menopausal disorders and neurosis. Orexin is
a neuropeptide secreted in the hypothalamus, and is involved in the control
of feeding, arousal, the automatic nervous system and the endocrine system.
In this study, we investigated the effects of KSS on mental stress and the
mvolvement of orexin in the control of the stress responses in a rat model of
social isolation stress.

Methods and Results: The administration of KSS (400 mg/kg, p.o.) to intact
rats for one week significantly decreased their plasma level of orexin A.
Next, rats were divided into three groups: the group-housed control group
(Control), the single-housed stress group (Stress) and the single-housed and
KSS-treated group (Stress+KSS). After one week, a resident-intruder
aggression test was performed and the plasma levels of corticosterone and
orexin A were measured. In the Stress group, aggressive behavior and the
levels of corticosterone and orexin A were significantly increased. These
increases were inhibited by the administration of KSS. Moreover, the effect

of Bupleuri radix, a component galenical of KSS, was also investigated. The
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increases in the levels of corticosterone and orexin A caused by stress were
also inhibited by the administration of Bupleuri radix.
Discussion: It is reported that orexin is involved in stress control. These
results suggest that KSS exerts an anti-stress effect via the control of the

secretion of orexin, and Bupleuri radix plays an important role in the effect.

Key words:
Kamishoyosan
orexin
anti-stress effect
social isolation stress

Bupleuri radix
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Table 1

NORRE & BX

(KSS:T3-24)
Bupleuri Radix (4t#8) 3.0g
Paeoniae Radix (%52g) 3.0g
Atratylodis Lanceae Rhizoma (&itt) 3.0g
Angelicae Radix (ZIF) 3.0g
Poria (k%) 3.0g
Gardeniae Fructus (LL#EF) 2.0g
Moutan Cortex (4tF£1) 2.0g
Glycyrrhizae Radix (H L) 1.5¢g
Zingiberis Rhizoma (&) 1.0g
Menthae Herba (G&7fr) 1.0g

Table 1 Component galenicals of Kamishoyosan (KSS; TJ-24)

The weights show the mixing amounts.
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Fig.1 Plasma orexin A level following the administration of Kamishoyosan (KSS)
Control, KSS100 (KSS 100mg/kg administered group), KSS400 (KSS 100mg/kg) and KSS1000 (KSS
1,000mg/kg) groups. The plasma orexin A levels were significantly decreased in the KSS100 and KSS400
groups versus the Control group (* <0.05, ** P<0.01).
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Fig.2 Effects of Kamishoyosan (KSS) on social isolation stress.

Attack duration by the resident-intruder test (A) and plasma corticosterone level (B). Control (non-stress
group), Stress and Stress+KSS (stress plus KSS administered group). (A) Aggressive behavior: the time the
rats spent attacking an intruder for ten minutes was measured. The duration was significantly increased in
the Stress group versus the Control group (**P<0.01; however, this increase was inhibited in the
Stress+KSS group (*<0.05). (B) The plasma corticosterone level was significantly increased in the Stress
group versus the Control group (¥*/<0.05); however, this increase was significantly inhibited in the

Stress+KSS group (** <0.01).
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Fig.3 Effects of Kamishoyosan (KSS) on the secretion of orexin A in rats subjected to social isolation stress
Control (non-stress group), Stress and Stress+KSS (stress plus KSS administered group). The plasma
orexin A level was significantly increased in the Stress group versus the Control group (** 2<0.01); however,

this increase was significantly inhibited in the Stress+KSS group (**/<0.01).
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Fig.4 Effects of Bupleuri radix (Saiko) on social isolation stress
Plasma corticosterone level (A) and plasma orexin A level (B). Control (non-stress group), Stress and
Stress+saiko (stress plus Saiko administered group). These levels were significantly increased in the Stress
group versus the Control group (*<0.05); however, these increases were significantly inhibited in the

Stress+Saiko group (* <0.05, ** P<0.01).
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Fig.5 Comparison of effects between Kamishoyosan (KSS) and Bupleuri radix (Saiko)

Plasma corticosterone level (A) and orexin A level (B). Stress+KSS (stress plus KSS administered group)
and Stress+saiko (stress plus Saiko administered group). A significant difference was not recognized in
regards to the corticosterone levels; however, the orexin A level was significantly decreased in the

Stress+saiko group versus the Stress+KSS (** <0.01).
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