t+E 4% © CCMP89-RD-032

THIREAZFFYRBEZEEANTAFTFFRATALFE
BRI E AR RIME

NEVZFHEEATEREHIHAG/ER
HARAESHBILZ BT

W4T B B FTRBEEZR
i EOE B OAHET
R A B ARk~ B E4e

Mo4fT B O R-88FT7TH1IBEE F6AH304d

kok RABEMEEMEE > FREAAGER * %



x7. PREFLH (XCHT) AR TEHRFRRATR
Y serotonun & dopamine JKE W2 HE

Treatment DA S-HT
Time course % baseline
Normothermic control rats
0.9% Saline 1i.p.
65 min before testing 100.0£5.9 100.0£21.0
20 min after testing 94.4+4.1 83.0+19.3
Heat stroke rats
Vehicle 1.p.
65 min before HS 105.5£8.4 108.4+9.0
At onset of HS 187.2+15.0* 380.4+£30.2*
20 min after HS 268.8120.1** 2795.3+£56.8%**
XCHT 0.25 g/kg  i.p.
65 min before HS 99.3+14.6 110.7+14.6
At onset of HS 118.4+18.3" 275.6+33.1**
20 min after HS 155.0£20.8* 1240.547.6***

HS indicates heat stroke; DA, dopamine; 5-HT, serotonin. The values are
meantSEM of 5 rats. *P<0.05, **P<0.01, ***P<0.001, significantly
different from control values (normalthermia control group), ANOVA.
*P<0.05, # P<0.01, significantly different from control values (heat stroke-
vehicle group), ANOVA.
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% B &
FLNEEEF ~ LBk RN EEGFEEPZIERE 25

k24542 F (XCHT) -~ 523 Bk (CH) R/ EHGFEEN
(XCHT-CH) £ 2 TEFRAHBEILZEE (e, 26

3. N FLSFS (XCHT) ~ %#HE% (CH) R/ NERAFEEH
( XCHT-CH) #% % Flipopolysaccharide (LPS) 3% 45454 K & 582
AR ZL B o 27

R4 N HE4EF (XCHT) ~ 523 Ek (CH) R/NEHFHE K H
(XCHT-CH) # %2 T interleukin-1p (IL-18) #4488 K B A m &
B 2 B B o et e e e e e e et e e e e e e e e et annnnas 28

®5. NP HEH (XCHT) ~ £ FEk (CH) R/AEIA G E KN
( XCHT-CH) #} % % TFprostaglandin E2 (PGE2) ¥ 48 48 12 K B A8 R %
A B B et e e e et e et e e et e ettt a e e e e e e e e e e e e e e e aeaans 29

k6. NEHFHALH (XCHT) -~ %48 B (CH) R/DEM|FHERHA
(XCHT-CH) #&MH# 2 K& F % (onset) R AFF(survival time)
B o] 2 B 28 ettt ettt et eae s 30

k7. N H5AKS (XCHT) #EBTAME T E KA THAE serotonun
% dopamine B E #ILZHE 31
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323935 ( Xiao-Chai-Hu-Tang; XCHT ) 35 R > & 2edH
AL EXE - 4HE  LERAEELkEYran - TEER
FEERRLHEH RARRE FR - HE BEXREFRXFE -
% B T8 B TR BTN SR 4 BARAT - AR AR RE R URARAE C LR
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EEIEELOESBBRARLAABZEBER - Bk 0 AFRT
HAEMRTEARZERGMER  FEPERSFHNESERTE
KBz fmfE OBk~ BB RATER (survival time) %48 B £ £ ¥
2 B gk o 3 i — B 52 45 #F AL serotonin 2 dopamine
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Effects of Xiao-Chai-Hu-Tang on the
Thermoregulatory and Physiological Parameters
During Onset of Acute Heatstroke in Rats

Chueh Fu-Yu
China Medical College

ABSTRACT

Xiao-Chai-Hu-Tang (XCHT), was made up of Bupleuri Radix,
Suctellariae Radix, Ginseng Radix, Pinelliae Tuber, Glycyrrhizae Radix,
Zingiberis Rhizoma Recens and Zizyphi Fructus, was used as a febril
prescription by the traditional Chinese physicians. It was firstly described
in Shang-Han-Lun, an ancient Chinese medical book, to cure infection-
induced fever. It was reported to have sedation, anti-inflammation, anti-
tumor, anti-epilepsy, anti-hypertension, anti-agglutination and antipyretic
effects. The purpose of the present study was intended to investigate the
thermoregulatory mechanism of XCHT, Bupleuri Radix (Chai-Hu; CH) and
XCHT-CH (XCHT except CH) on pyrogenic fever and heat stroke in rats.

In unanesthetized rats, intraperitoneal administration of XCHT, CH
and XCHT-CH caused a dose-related fall in colonic temperature at room
temperature (24°C). The fever induced by lipopolysaccharide (100ug/kg,
intraperitoneal injection) or interluckin-1p (10ng, lateral cerebral ventricle
injection) was attenuate by treatment with XCHT, CH and XCHT-CH in
unanesthetized rats. Only XCHT and CH could inhibited the fever induced
by PGE2 (100ug , i.c.v.) in unanesthetized rats. The onset and survival time
was prolonged and the hypothalamic serotonin and dopamine concentration
were inhibited by XCHT pretreatment on the rats with heatstroke. In
conclusion, XCHT exerts its anti-heatstroke and antipyretic effects mainly
through the central nervous IL-1B, PGE2, serotoninergic and dopaminergic
mechanism.

Keywords : Xiao-Chai-Hu-Tang, Heatstroke, Thermoregulatory
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® - AF

BB (fever) — M ALMBREFAA S HBAREREREF
BEZRE - BEHEBRAABEFHEAORR > £2350 ez
AR BARETEA B BHRRRE > M3 AREE - BBRLE
— R R G R ke C P& MMFH (neurosyphilis) ~ 1 MR & X R
o BBANENHE SRR (BN R R AEN)
KRB RBRZBERHNARA LR EALE R E LM
g E" B AFATNLTRAS  EEALEELLER .

BEEREPZ B EREN BB BB RRBE R
T MR R CHGE S Ao hRBRP RS ABERMEE
ERAETAFTRE  HEBERLAMME - 12— RFFE BB 2
EEPRER SR “BMIE” - Bt~ “BHER MAFRBEKR - F
HARE © EARE R ﬁﬁ&%ﬁ# BB R BN R BN E
EIER K L% Ay saRz —C

N5 (Xiao-Chai-Hu-Tang; XCHT) i s Kl > d 5
# (Bupleuri Radix) ~ 5% % (Suctellariae Radix) - A % (Ginseng
Radix) ~ ¥ & (Pinelliae Tuber) + % # ¥ (Glycyrrhizae Radix) ~ 4 &
(Zingiberis Rhizoma Recens) # kX £ (Zizyphi Fructus) % -tk &4 1
B FYRPBEVHERZIMAE R X F I FEEIHA
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N HEE R AR AALEEARY  EHERNGERRLES
EEAR L EREZARERY Ao hS S E R RSHBES

(26)

Bz b RBEBREHESIEHM BN I MREE ~ B ao
BRI R FAE ~ Bk m AT TRE B4

INEWHEHEE S ML R - Bk~ RFEE > A REBER &R
Hpin e pa® s TRACAAGZER" - Bib > AFEE LT
# A E ¥ K A & 9 4+ M 2 &R (exogenous pyrogens)
lipopolysaccharide (# #% 2 LPS- X #% %= 4 W & % (bacterial endotoxin))
Fox 294 M E (endogenous pyrogens) IL-1B ~ PGE2 % 3% 4545 #4
R o E N EW S 4ES S (XCHT) ~ 8 E % (CH) A%
iy (XCHT-CH) #E R TAAMGERFR KT > LR KRH
HAER T EZAE

# % % (heatstroke ) —Ax A 458 % 2 F R R N HR R @ 5]
g A EET ARz ER M ERAENHBZBET
FHEZEALBREZIHAT > eEESE  BEBARR #

BERT AT ALk 0 R XEERKE S BERENS &
AR TERBEE A o SRS ok KR o 8 35 o F HRTR
CPkAuR o M RCES wBTHE (FEARTEAEAL) » &5
ThRARE B B IR MR RV RBEZIBEAR
HESBEE “éﬂ”’z @ E A S I H‘“?K)%ﬁ Fo HApbAp 45 F o

“‘7J<H§7FUH“‘EmE'J@%Iﬁﬁémf”ﬁi@f’ﬁa Vo Py o BT Ao A E
38 o 0 B & {f BKi@ B (cerebral perfusion pressure) &7V 0 i Mg R,
B o R D RS sR f 0 SE4TAE TR E IL-1B ~ 5-HT #v DA R &)
wm’?ﬁ#w’%xﬁwi’ffﬂ@ﬁzﬁ%#&ﬁ¢%ﬁ
WEAEE S BRIET e

EEWR AT - EESRSM o pLARELBEHRE > R



REARBELMNEG  PEEF B BHM BASEA LA EHTH -
FRARBRAT  FATRHE - —BMT > Bb B2 854705 4%
MR AR COEBERLALRR) PRV ECEELEHEREAE
M2 HT D REE% T B EHN R P I 2065 B AL B A
HE S BRERBHENGHE o B AR RGRAHIES 52
77 (XCHT) ~ %238 #k (CH) R 4405 % %4 (XCHT-CH) » =
BTG EERTZRAZ B R BTG EH NS P &y 3
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K~ HHRG &
=~ KRR A

1. Serotonin, Dopamine, Sodium 1-octanesulfonate (SOS, C8),
Ethylenediaminetetraacetic acid (EDTA), Urethane, Heparin,

Ascorbic acid; (Sigma) °
2. Interleukin-1f3; (R&D) -

3. Acetonitrile (ACN), Methanol (MeOH), Hydrochloric acid( HCI); (E.
Merk)

4. Sodium pentobarbital; ( R Fibk - EH X a4) o

5. NEBFEF - RPBRBDER G L EREDZ HA

A 42 3R (Bupleuri Radix) # & (Suctellariae Radix) ~ A%

(Ginseng Radix) ~ ¥ & (Pinelliae Tuber) ~ & # ¥ (Glycyrrhizae
Radix) ~ 4 (Zingiberis Rhizoma Recens) #1 X ¥ (Zizyphi
Fructus) % tefk &4t » WA S P T EMEEMIT L 41312
3:2:3:2 (1200g: 900g : 900g : 900g : 600g : 900g : 600g)
Z_LeAs] 0 BAS0%E AR M Z 0 A£50°CTF @i IR » B R4 8F
A& BE  WERIER bt RE3IR SRR BERER
MEE 3 BPAR RIS A B (XCHT) A -

e

R Eok (CH) BONE3EES%H (s BE L, XCHT-CH)
A LB B e

= RAFEARHZERER
AEFFPTAR A S 2 KR e AR (P B R b

&9

=
E




BHRAT) BRATRENHBER T

1. %45 (Bupleuri Radix): & £ # #4440 $:48 Bupleurum chinese
DC. Z ek °

2. %% (Suctellariae Radix) : A& M F M7 % Scutellaria
baicalensis GEORGI. Z 3LIEMR -

3. A% (Ginseng Radix): & & i #H4# A % Panax ginseng C. A.
MEY. Z 3CHRAR °

4. % & (Pinelliac Tuber) : A X & ZH M+ B Pinellia ternata

(THUNB.) BREIT. Z 3 & o

5. % #3¥ (Glycyrrhizae Radix) @ & 2 ##s# 2 Gloyrrhiza
uralensis FiscH Z AR RARAK & o

6. % % (Zingiberis Rhizoma Recens) : & & #4545 ¥ Zingiber
officinale ROSCOE Z BHELIBE

7. KX % (Zizyphi Fructus) : & & £ ##4h K £ Zizyphus vulgaris

LAMARCK var. inermis BUNGE Z 88 JE A E T ©

= .03 L

AE kA Sprague-Dawley (SDI)AR > ¥HEM kM > #E
8 200-280 g 4-5 & —4 0 B ATBALEH 2421C 0 LRA
Ear & A 12 /85 (06:00 ¥ 0 18:00 BE) - BRKAEFIGA
hasATR ] I F SR G LG RERFEL T EAT
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L KRR AT 2 0] & F ik
HARXBBEENERBETELEILR 4 2 7 R{EXKALLIENE
XA EERBRZRAENEEMH (24 C) ¥ u—
PE-200#9 copper-consantan # T 1B LIEA K BALFIN Y 6
C A —miE 2R w4k £ (portable hybrid recorder -
Yokogawa Hokushin Electric, Japan ) B & #2045 K &2 A5 &
(Brig) ©

#
R

\Q
=
=

5
3

2. FRTHEFTFEALI LY BE
EFLTEARARZ AR BARBEIZNARBELZ LENE
mAn (24 C) T Rk REFRREAKZAE ﬁ;‘aﬁfs
AR > BRED ST EHSHLF (XCHT; 0.1-2 g/kg, i.p.) »
Eok (CH; 0.05-1 g/kg, i.p.) B %205 & 5L 41 (XCHT-CH; 0.1-2
gkeg, ip) ERY BMEL K 4 I F > HBABZHAEER2

vehicle

3. #ERT Lipopolysaccharide (LPS) %4 &8 X 8828 # bz B4

KA E IREEFHREAEZAR  BRAATHNAREE
BEBMNIERA (2421°C) F &k F k1 BEH AR R ZALE
BB THE 4T LPS (100 ugkg, ip.) H4E2:3 0 10 54

1% Hiﬂ*’\%lé’\%'l"fﬁ P a% (XCHT; 0.05-1 g/kg, i.p.) ~ 4%
& (CH; 0.05-1 g/kg, i.p.) B384 449 (XCHT-CH; 0.1-1 g/kg,
ip.) z@éééﬁ?@i@saéﬁzkﬁazﬁﬂ%iﬁX--;Mt 4 oNEF S ¥R AR
[5] B A4 5] 45 Z vehicle -



4. KBRS L 85 2 308 HHy

R &L DR EEIFREE 2 KR L sodium pentobarbital
(45 mg/kg; i.p.) FEE > A BAR G5 LB N3ITLIC - # A
AL g - T BMAEE (lateral ventricle; LV) & &E42 (LV :
PI4E1R 0.08 cm » AR A LM FHE 0.15cm » F 0.35-0.4 cm) >
BB LETEIN EUT OB AR _BLUE TN AR E
£ » & 7F 0.2ml procaine penicillin G (200 IU/ml/day; i.m.) = % -
AR ERE » Tk > BEZRIWE LRG> — EHMARP AL E
XK -

5. #f Interleukin-1B (IL-1B) ## SR ARA AR Z HE

EFPUBARZ AR BARBEZNAALBEE L ENE
A (24 C) F o RFkl > MELRBERAZIE > FiBELS
iR > MBS E 4P interleukin-1p ( 10ng/rat) %5 5% > 120 &
1% 0 BRES R4 T EHFELH (XCHT; 0.05-1 gkg, ip.) -

A E R (CH; 0.05-1 g/kg, ip) A /EHEiFEkd (XCHT-CH:
0.05-1 g/kg, ip.)  EEMEF LSRR ZABBE $1L 4 )05 ;
¥ IR 40 9% $1 ) B4 M Z vehicle -

6. ¥f Prostaglandin E, (PGE,) ## A B4 B E $#bz 4

BRBREEARKBBEEE LENEEBH Y » K FE— B =
EREFRRZAE  HFBEEESR > BEIHNL T NEHRFLEH
(XCHT; 0.1-2 g/kg, i.p.) ~ %48 Eok (CH; 0.05-1 g/kg, i.p.) A& /)~

-

éﬂ/’i’f béﬁ (XCHT CH 0.1-2 g/kg’ 1p) 60 /\f ‘I{ﬁfﬁ H«(,—h \T



PGE, (100pg/10pl) %% &8 @ SERE LG ARZAHBE Y
1t 4 /NBF  HEBEIREE B M Z vehicle °

. F BT HME K &\ﬁlﬁﬁazb &)Ez—‘?-' 45

4% S.D. K 4 urethane (1.4 g/kg, ip) M EFf& @ B € @i {E
zW%%%mﬁL’%a%%&Eﬁ%~+u’ﬁmiﬁﬁ%m
MR BAE AR eI R AR FFAKBR I > 8~ AR Al 0 B F
bt AEnBk k kR o TR M3RAERHE > NEAK LT 2R
R — < RO o BAFFE AT EE%& (heparin solution, 30
units/ml) Z ¥ % (PE-50) » %% “{” A DOFHARY KM E
Fo REEMkE  UNemERHTELZ  FREFLTEFA=
%) # 38 (three-way stopcock) #1 & /) # 34 % (Bridge Amp,
ADInstruments)i# 3 - E St R 2324k %  (MacLab/4e, Version
3.5, MacLab System, ADInstruments) B #3288k o /B - it B 4%
dhofo B IR IR E A T30 S Bk B T3 o pk 0 pRlsk o ERMK
B IRAE T 2 A I AR A R B KRR R R IR R 2§ 4 (PE-50)
WABAFIR AR EHIRES EHZF -

Filrih > UEBIREFIRBARAE 37E1C 26 F B -
S BAE TR BB S TR E S S (XCHT; 0.05-2 g/kg,
ip.) -~ % ok (CH; 0.025-0.5 gk, ip.) A /bW FHE KA
(XCHT-CH; 0.05-0.5 g/kg, i.p.)> BELHLHE - FHa&
Mg B2 B L H B A 4% 9L ) 48 4 X vehicle ©

CHBETAMATERAZEY

Bl 457 #ietE S.D. K& Hurethane (1.4g/kg; i.p.)kk &%
AT AR B ARG & F 47 0 A E RS L R 3t 204k B (Maclab System) 32
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S B~ KB RSB o FH S — 5 & PE-200 4 Copper-
consantan# TR ZIEAG Y A HD6-TX 5 » B — 8B )8 B e
5 F% RMELNHKEABRBE - BHIFTRE > FREAHAT
Wi 284 (Model IB-81 ; YAMATA) » 45 M8 & 4 35724
C rEAREE BN (20— E) » 54ET% > BE
SRS F N EEE LSS (XCHT; 0.05-2 g/kg, i.p.) ~ %2 E% (CH:
0.025-0.5 g/kg, i.p.) B hEHZHEH (XCHT-CH; 0.05-0.5 g/kg,
ip) HEEBEREEEABRTH 2T BERALERE - OHEA
RS e EEMBE EAERCEL - FHHMEER T F6F
RAETEZRE (RAUNEAL) @ WEREIAPIITH  #15
BANBEEE24TC > BELHE— 2 HEILRIFE
(survival time ; A ¥ 244 2R C 2050 ) | HRB @R AE 2%
Z_ vehicle °

CHRBETEMRBRTE XA THAE serotonun & dopamine 7B & %
(ES % L
AR EAEA 218 B @3 HPLC (Beckman 126 pump, Taiwan
Co. ) BAS-4C &1t 4321838 % (amperometric detector, Bioanaly-
ticalsystems,West Lafayette IN., U.S.A. ) -~ 4 O & ¥ & & 4
( microbore reversed-phase column, GSK-C18.5 x m ODS, 1.0 X 150
mm [.D.) ~ # € £ 4 % /& (microinjection pump, CMA/100, Carnegie
Medicin) ~ #x & 4L % % (microfraction collector, CMA/140, Carnegie

Medicin ) A #4745 41 (CMA/12, Carnegie Medicin ) %

KT ET  FRBIXEIRIGE 18 > F3E P L 88 E ik (kopf
stereotaxic apparatus ) Bl & » #| A M BE L E TR EME (7P
1% 018 mm > A AM[ 0.8 mm  JE 9mm) o HWAMGENIE

11



&t it#§F CMA/100 #Ex4iF0 CMA/140 S EU K B F B
B AGEAFEAE 20 min i —F 0 MG — R 0 BRES
T 4542 F (XCHT) #84y (0.25 ghg) - EF @R 7
24°CTF » &AM P Z@BRF A8 R EAC FHHEEMN
BRI T RAFI/EF o ¥4 45 vehicle

U EEHAFTREERRLRBRE » SUIMERE - £
A&k &R H1E (HPLC) A Electrochemical Detectors B & 2
S EEPT R A #4844 S0ml acetonitrile (ACN), 9.45g monochloro-
acetic acid (CH2CICOOH), 186mg ethylenediamine-tetraacetic acid
(EDTA) #o 160mg sodium 1-octanesulfonate (SOS, C8) » L =R 7%
BE KB — FHiak 0 AL NaOH 8% pH {5 %] 3.0 B 4rx
AR A 022 um ZERBLBEE > BUREEZ AR ERBELBR
P49 7, 8210-20 44E o

AR &R RZ RS 80 wmin > BALHE R
BRBZIEREMBLS 075 K& -

10. &zt m47 -

AEEAIFZHIE » KB BN serotonin #2 dopamine & &
A student’s test #& & > H 4814 one-way ANOVA Jkpdr L% &
2 Bl scheffe’stest e x LM 2 B2 88%M > L P A7 0.05
TEY » RIRAAR ST ER -



$-EX
— NEHHEY C RAERR N RAFZERALERE

ok 1 BT NEHBES - RPEKRBRDEHGE R
Z HEE o 5 R B 29.21% ~ 16.60% ~ 30.51% A& -

S ONEMEAF C RPBERENERSEERARTETER AR
BT P E
ko 2 B NSRS (0.1-2g/kg; ip.) ~ 431 E 9k (0.05-1g/kg;
ip.) RNEHGE N (0.1-2gke ip) ZHHERTERFE
XBMEAH BB ERGHZIEEFER - AV UNRAGZTEHT %
BEARE REHHRT HFEFMTRE -

SNBSS EBkREHGFEEHAHESRT lipopoly-
saccharide (LPS) - interleukin-1B (IL-1B) & Prostaglandin E, (PGE,)
FEDBAABBHCZPEEFAANBRCIVYE

BRE# T LPS (100ug/kg) sfalfs %4 F IL-1p (10 ng/2ul)
% PGE, (100ug/10ul) > T4 —8ABRZ SEB - &3 K &4 A
T MBS TR ES  EHERINRAFZTERAN TR
SM4% LPS 8 IL-1p A2 & 2@ N EHFET ~ K4
Bop T #p#] PGE, A2 &®E (KS5) °

19 N ERIE A C SR Bk BRONEHS X EAH TR T HME KK
B Aok BE

RLRE 5046 F N 885 4 % (XCHT,; 0.05-2 glkg, ip.) ~ % ¥

13



oY

Bk (CH; 0.025-0.5 g/kg, i.p.) AR/ izmx g (XCHT-CH;
0.05-0.5 g/kg, ip.) HEBTHMRBERRA LB CHHEZE -

NEHEF C EHERBNRAGERAHAFERARER
HiaM A 28 H LB

bk 6 BT TMEBEAREAENSE (42C) T k& - Aic
BURCHH G EFREFM I hmIG > K& 3 nékith
Bl tIais RSB EREMNKMNEAZ RS
LR THE B4 RE AEZHHLEC EHEHEY 15 5
AL MIBATAES T NPT - RPERRDER T LR
W HTHERERERAZIGESR > EP U EHEGFLET 025
g/kg $L/N3EGFE LY Olgks B R\IF - BB MA Z 4
“V? Fz B & MAARTEZZEM Y BE N RHEFETL£ 0.25
gkg BFBREEZHME - M/NEHFLEY - RAPRKRB D RASE
WA LEARB ETHATERARE 0B R OHBFMRMAE
BLEEHBRE -

s HHREBETAMS T E KRB TALE serotonun A dopamine B & ¥

ez 34

k7 BT AFBBEAENBAASL T IRBASZLSS
(0.25 g/kg; i.p.) » ###h ¥ Z 85 T4 L serotonun A dopamine iR
Eitsz g o HA ARSI HIER -



¥-He

N E A b BEE R L H A AU RATHER T WA
SEEE-BE MR BEAATEZAA - BATHM KLY
B EBEEE A B A EREI S N ERFHEYRARTA
wE A EHERINERACH S AR AR LR EAARIMA
A AAEERERNBER N EAFEALOBBANERH
BN TR TEEAKE L@ NERFEFTRABERPFEARA
N RS E ML THAB BRI ZEBER - AR
2 f A a8 KAk r (onset) ~ VA 3% s ek R (duration)
X @MIFASH AL -

FfRAE A& A8H (fever) R ERR b F A& 48l &9 R REAK >
REARATHALESHEG P2 “F I (set-point) » B S
REEZIEZBE - S EBEIIRARISYWEROME - BF
B MR (pyrogen) © —H#& 7T % & sh A M B R (exogenous pyrogens)
B P94 Pk E# B (endogenous pyrogens)®? o ShAMBHER (o ¢
endotoxin) Z 2 F# A B3 > S AEAERANEBRAD P& -
B sT42 ¢ & w3k (leukocytes) #1 E "% % s (phagocytic macrophage)
% $EH P A M 3B 4o interleukin-1 ~ tumor necrosis factor ~ interferon
Fv platelet-activating factor % 65% » by 4 MK B R A H &
prostaglandins + somatostatin + thyrotropin releasing factor ~ monoamines
LA R H bk ko 2 protein factors % M3 A tE4 H 1F AR AR T4
PO AU Z AP AR L 0 i T3] A A Ak A T A RO

1923 % Seibert 453l e B BELOMNEEELRE B
P bt B AL R B e B A B NEE (bacterial
endotoxin) * £ @i R I EE - HREEK  EEFHEAMAR
(septic shock) 76t ; 1943 4 Shear iR ¥f4n P9 & £ 4545 EAF1L

t5



% 4 4% % lipopolysaccharide (LPS)“? » LPS < 3 /w2 ™ cytokines
(TNF-o ~ IL-6 ~ IL-1B) ~ prostaglandins ~ histamine ~ serotonin ~ kinins &
platelet-activating factor %@ # £ BH > EpH B HRRAEE
/X3 > 751t protein kinase C > ¥ R s § B EAL - #H A v A & A H
A EAR R FM  sbsh o LPS 4 € # 4L nitric oxide synthase (NOS)
M 4 M3 e nitric oxide (NO) z & £ o GBi§ KA F 4
F LPS T ETHOHMBENS > AETREFTAZFRT RN
@O, hEWERLERER > BMBELTIEAZTLEYRB ERPE R
Sedig R = F ¥ LPS HH BRI A EAMRMZAREX -

mE N HF R RGBS AEATZRARRR P > K
IL-1B &% %&£ &4 > IL-1 receptors 45 4L |48 A 2 BB fa B P9 35 &
P 3| AT by A R BT > IL-1B Ar 3l Ae ey 48 R B4R X (pattern) v
A NEEMIIRMBBERER AR - Bf IL-18 #HEE 2B
NmBNEEmI LSRR ETHALENME (true mediator)*®
0o [L-1 BRANE SR - £AMTHE WG - BRE@iifon® A
Riafp % EEaRBESHLSHC FTd T E KM (astrocyte)
Fof b 4E B 4 B (microglia) AR A AU o TR & &G E 4 T IRE
& IL-1 S BRECSO L1 T454 IL-loo 8 IL-1p =
0 IL-1P ASRL®) —E PSR MmN E R E - 215 7F 1L cyclic
AMP ~ Ca?*-calmodulin ~ inositolphosphate hydrolysis ~ diacylglycerol -
eicosanoids * oxygen radicals ~ nitric oxide #v Na'/H" antiporter %>
Flog IL-1B dfci dmiam R aigiBs  FFHEREILRAL ba
BhaeD ;s sk z sh 0 ARA T NHKB M B @ IL-1p 7T #£:5 1k
tyrosine phosphorylation * 3% 4v prostaglandin endoperoxide synthase 2
(COX-2) mRNA z % 3L & prostaglandin E> &9 & £ o & K R 1A A&
F4F IL-1B THHE— AR ZIRAN - ARFAZRRE (K106
INEEYOD o KR RASRAAES TN RS ST BB HRH FoR A
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S dfig R YW E TR IL-1p FHEIHFHBRRE -

BT |8% £ (prostaglandin ; PG) AR FHERT LA FRMEARY
PEZ A GO o A EHER (L-1) XHERAERTHEREHR
#TFTHREN PGE2 24 RAMHK 4% PGE2 ABEANARZMEE
Talde— iz ABZRED  GERERERBEBEL T NEHS
AHFREEBENERBNERGERRZE BN EASGETRE

#ut IR B ok T Hp | PGE2 FH X BRRE -

B EMABENSBEZEET (CRNTC) " EREXALRE
HREZHAY SEHESE > HYHAEARARKE  BdARE
=F#ﬁ(meMMMﬂ%%’ﬁmszT%’%%¢K§;
Gt Lk > Mgz Bk %k pH A LA ENBBEREES >
T%E%&ﬁ%%*ﬁﬁﬁéi%’&m%ﬂﬁﬁm%%&mes
pressure) Fv i i% fn & #% 3k (peripheral vasodilatation) -~ SBkinik - &
MERCES CHEERY  BTHE (THAFZEL) &
% T d i R 2 0 sGOT ~ sGPT ~ k' ~ BUN #u glucose % ¥/ > F ~
S LA AR  HPRBXAY AR ERFERGTRA
,."fg & H 34 B% % # % (vasocongestion) ~ A% 7K BE (cerebral edema) Fv
H 44,79 4645 £ (neuron damage) o i f§ 7K AEFv B 7L B & 3| AL BA Y B
¥ #u (intracranial hypertension, ICP)™ o 34 & F & (MAP) #o 8
W& (ICP) 3% 40 » B € 1& BSi@ %R (cerebral perfusion pressure, CPP)
'V (MAP—ICP=CPP) » i M i& s i f i B S dn > BARAR
Fia s IL-1B - 5-HT #0 DA EE e PEME LS LIEE
AR ERBY B RENE AL ERET o KH
R o IR ATI S TR - W ERAN RIS AR
P AW TREPEERAZAAERR AP UNEHEGET R
PR HM R R R ERZMA ZE V) FZHRE S MERR

=



PREZM A @ENERSE T BELERIBR AR TEZHN
HEEREME ot NRPSTTARERATERALATRE
serotonin #1 dopamine JE E¥ w2z R & » TN RPAFE KB T E K
B E M 2 M T4 i ) A5 M T 4L & serotonin #1 dopamine
AR

GAH LM TMER TN EHGFARBZAN - FERETAD
PE2MA o HMAERZFR AT RS LPS AAFEHEZA
AEdE#ER IL-1p $2 PGE: —H 2 EHAM > mAHRTEZZFRK
8% A ST 4E ML %] F 4R f serotonin $2 dopamine Z B H B 5 B £
JE R NRIAGRRBAER L ERRR
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15 ~ SRR

(—) &%

NG AR A FRRTBH R TR AR
H AR 2 A A AR BT fE i 4] LPS ARef it M A
s B IL-1p $2 PGE: —H 2 EWAM > mIAH AT
2 2 4F A M 8 B T 45 92 3 %) F 4% & serotonin £
dopamine Z & A R ¢ B iEAE B NRH R AAE R Z
ERRR

(=) #E3&

L NSRRI RS FUTHAE S
YEALE-BX X BEXRBERFERS
HtmARAWHRTEZAER  ThA-EFE—FPE
FTERIRFR L BB A R MK

2. MRS H@mENEFE LPS SEEARAEAR
YR o IRBEST NSRS B R WY e R B L
BA—EFE—FHRAMELT @ -
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LI 3

L NRAFEH - RARKB I RAFEIRAIEZRS

%4 IR F
NSRS A K (XCHT) 29.21 %
%4 (CH) 16.60 %
NS5 F %24 (XCHT-CH) 30.51 %
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2. MRAFLH (XCHT) ~ £#F% (CH) RARAFE
R#¥ (XCHT-CH) #EETEXAAMI LI LE

AT (°C) after drug’s administration for

Treament
(ip.) 30 min 60 min 90 min 120 min 240 min
Vehicle
3ml/kg  0.1440.12  -0.20+0.11 0.15+0.21 0.1140.18  -0.02+0.14
XCHT
0.1 g/kg  0.15£0.06  -0.42+0.13  -0.83+0.19* -0.59+0.18  -0.32+0.16
0.5 g/lkg  -0.7140.10%  -1.13+0.22** -1.51+0.09** -1.25+0.09*%* -0.57+0.24
1 g/kg -0.89+0.17*  -1.3240.25%* -1.57+0.16** -1.44+0.15** -0.80+0.12*
2g/kg  -1.0240.20%* -1.5240.11%% -1.9140.23*%** _1.67+0.32*%* -1.45+0.19%*
CH
0.05g/kg -0.31+0.15  -0.58+0.12  -0.69+0.08* -0.65+0.11*  -0.03+0.19
0.1 g/kg  -0.2940.19  -0.75+0.10*  -0.92+0.12*  -0.87+0.23*  -0.16%0.07
0.5g/kg -0.40+0.17  -0.95+0.10%  -1.13+0.18** -1.42+0.16** -0.95+0.18*
1gkg -0.53+0.11  -0.90+0.16*  -1.65+0.20%* -1.75+0.14** -1.53+0.09*
XCHT-CH
0.1 g/kg -0.20£0.09  -0.50+0.10  -0.78+0.08*  -0.55+0.17  -0.30+0.07
0.5¢g/kg -041+0.12  -0.75+0.17*  -0.86+0.19*  -0.80 £0.15* -0.43+0.20
I g/kg -0.70+0.22*  -0.94+0.23*  -1.04£0.16** -0.90+0.13* -0.49+0.26
2g/kg  -0.87+0.14*  -1.35+0.17** -1.55+0.13** -1.38+0.16** -0.51+0.14

XCHT, CH and XCHT-CH were injected at 0 min. The colonic
temperature of vehicle-injected rats was 37.82+0.20°C at time 0 min. A,
denote the difference between the control values before injected and
exchange after injected. The value are meantSEM of 8-12 rats per
group.*P<0.05, **P<0.01, ***P<0.001, significantly different from
corresponding control values (vehicle group), ANOVA.
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% 3. ,J~§E#i:%é2‘ (XCHT) ~ %4 8% (CH) B/ %A% %
¥4 (XCHT-CH) # % & T lipopolysaccharide (LPS) &
BRABMERCZLE

Treatment Change in colonic temperature (A°C)
(i.p.) Normal LPS (100pg/kg; i.p.)
Vehicle 0.14+0.07 1.34+0.23
XCHT
0.05 g/kg -0.5610.13 0.64+0.19 *
0.1 g/kg -0.8310.19* 0.52+0.15%
0.5 g/kg -1.51+£0.09** -0.65+0.13 #
1 g/kg -1.57+0.16** -0.91£0.17 ##
CH
0.05 g/kg -0.6540.11* 0.66+0.18 *
0.1 glkg -0.87+0.23* 0.40%0.15 *
0.5 g/kg -1.4240.16** -0.19+0.19 #
1 g/kg -1.7540.14** -0.96+0.21 #*
XCHT-CH
0.1 g/kg -0.50+0.10 0.98+0.19
0.25 g/kg -0.60+0.11 0.67+0.05 *
0.5 g/kg -0.75+0.17* 0.54+0.11 %
1 g/kg -0.94+0.23* -0.324+0.17 #

XCHT, CH and XCHT-CH were injected 10min after LPS (100pg/kg)
intraperitoneal injected. The values are mean+SEM of 8 rats per group. A,
maximum exchanges after the start of drugs injected. *P<0.05, **P<0.01,
significantly different from the corresponding control value (normal/vehicle
group), ANOVA. *P<0.05, #P<0.01, "**P<0.001, significantly different
from the corresponding control value (LPS/vehicle group), ANOVA.
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k4. 0B EFLEF (XCHT) -~ :4%% (CH) B R#EFHE
33 (XCHT-CH) #£ 32 TF interleukin-1p (IL-1p) # &
BRABRBIBILZYEE

Treatment Change in colonic temperature (A°C)
(i.p.) Normal IL-13 (10ng/10ul; i.c.v.)
Vehicle 0.14+0.07 1.98+0.24
XCHT
0.05 g/kg -0.5610.13 1.20+0.09 *
0.1 g/kg -0.8310.19* 0.69+0.22 *
0.5 g/kg -1.5110.09** -0.0540.11 #
1 g/kg -1.5710.16** -0.34+0.20 "
CH
0.05 g/kg -0.6510.11* 1.05+0.14 *
0.1 glkg -0.8710.23* 0.68+0.20 *
0.5 g/kg -1.4210.16** -0.16+0.18 #
1 g/kg -1.7540.14%* -0.54+0.21
XCHT-CH:
0.05 g/kg -0.50+0.10 0.98+0.19*
0.1 g/kg -0.6010.11 0.77+0.05 *
0.5 g/kg -0.75+0.17* 0.4440.19 %
I g/kg -0.94+0.23* 0.1240.17 #

XCHT, CH and XCHT-CH were injected 120 min after IL-1p injected.
The values are mean+SEM of 8 rats per group. A, maximum exchanges
after the start of drugs injected. *P<0.05, **P<0.01, significantly different
from the corresponding control value (normal/vehicle group), ANOVA.
*P<0.05, *P<0.01, *#P<0.001, significantly different from the
corresponding control value (IL-1/vehicle group), ANOVA.
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&S. PREFLF (XCHT) -~ R#A¥E% (CH) R IREAFE
%4 (XCHT-CH) ¥ £ 32 F prostaglandin E2 (PGE2)#%

BRERAABRIERCZIEYE

Treatment Change in colonic temperature (A°C)
(i.p.) Normal PGE2 (100ug/10ul; i.c.v.)
Vehicle 0.14+0.07 1.61+0.25
XCHT
0.1 g/kg -0.83140.19* 1.11£0.23
0.5 g/kg -1.5110.09** 0.69+0.15 %
1 g/kg -1.5740.16** 0.67+0.21 *
2 g/kg -1.9140.23*** -0.3140.16 #*
CH
0.05 g/kg -0.65+0.11* 1.15+0.10
0.1 g/kg -0.8740.23* 0.81+0.12 %
0.5 g/kg -1.4240.16** 0.26+0.08 #
1 g/kg -1.7540.14%* -0.14+0.20 *
XCHT-CH
0.1 g/kg -0.60%0.11 1.70+0.25
0.5 g/kg -0.754£0.17* 1.63+0.18
I g/kg -0.94+0.23* 1.47+0.22
2 g/kg -1.5520.13%* 1.180.17

XCHT, CH and XCHT-CH were injected 60 min before PGE2 injected.
The values are meant*SEM of 8§ rats per group. A, maximum exchanges

after the start of drugs injected. *P<0.05, **P<0.01, significantly different

from the corresponding control value (normal/vehicle group), ANOVA.

“P<0.05, #P<0.01, significantly different from the corresponding control
value (LPS/vehicle group), ANOVA.
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%6 NEHEFLEH (XCHT) -~ R#AF% (CH) BIRAFE
%4 (XCHT-CH) #&EHRTRAXATE (onset) RFF

(survival time) B 2Z K ¥

Trez.itment Onset of HS (min) Survival Time (min)
(i.p.)
Normothermic Control Rats
Vehicle >300
Heat Stroke Rats

Vehicle i.p. 60.91+5.2 14.5%+4.5

XCHT
0.05 g/kg 60.3+4.5 22.9+3.5%
0.10 g/kg 67.4+3.2 27.4+3.0%
0.25 g/kg 75.4+4.1% 28.0£3.1%*
0.50 g/kg 65.9t5.0 26.21+4.5%
1.00 g/kg 64.2+3.8 23.8+3.2%
2.00 g/kg 60.5+5.3 158+4.2

CH

0.025 g/kg 63.5+4.3 21.91%4.6*

0.05 g/kg 64.8+3.7 22.2+3.7*
0.10 g/kg 57.6%5.0 15.2%4.0
0.50 g/kg 54.0%£5.1 184+£5.1

XCHT-CH
0.05 g/kg 60.3£5.5 23.7%5.0*
0.10 g/kg 69.7£5.0 27.614.5%
0.25 g/kg 69.1t4.6 20.1£3.6*
0.50 g/kg 57.5+4.4 16.21+4.6

HS indicates heatstroke. The values are meantSEM of 5 rats. *P<0.05,
**P<0.01, significantly different from control values (heat stroke-vehicle

group), ANOVA.
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