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Abstract

Based on their reported medicinal properties, Ephedrae Herba and containing Ephedrae
Herba were examined in the present experimental for their antipyretic effect on fever induced
by endotoxin in rats. It was observed, however, that Ephedrae Herba and herbal medicines
containing Ephedrae Herba aggravated pyrexia induced by endotoxin. It may be that the
mechanism that induced temporary pyrexia by these natural medicines could be related to
their reported antipyretic effect.

In addition, (—)-ephedrine was found to possess the pyrogenic effects of Ephedrae Herba
and herbal medicines containing Ephedrae Herba on body temperature in rats.

Key words Ephedrae Herba, herbal medicines containing Ephedrae Herba, pyrogenic
effect, (—)-ephedrine
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304 (—)-ephedrine » 7 v FM&KIE EHEH

2 T3, 4H, KES L URRESER AN
BL, Z0%hees HEEL CHRIEREICHES L Tw
EOTIRLWHrEEZTT v PR ZHRIEBEAD
RBEARE L2, Zo#HR, endotoxin FE#z kL
T3, REMURAEAES HANCIZIBAER
HoNT, P2 TRBMMEARZATLZ E0bh o
2, ZOERHBERSWCRE R KRERESES
FREZRELLZHBEIBEIN, ZOERANS Y,
(~)-ephedrine ThH 2 Z L #HoL iz L7z,

LYk SRy P

1. &%

FREE, BREM T8FS RN R SR
IXZAK (LT, =X 2ARKE8BT) &, UTHHE
TR L 72,

VHEBSIXAX'. KH, Ephedra distachya
Linne, Ephedrae Herba (G#E) 1000g, H,
Glycyrrhiza glabra L. var. glandulifera Reg. et
Herd., Glycyrrhizae Radix (FEEMEILEIE) 300
g, HE, Cinnamomum cassia Blume, Cinnamomi
Cortex (EFEE) 800g, &=, Prunus armeniaca
L. var. ansu Maxim., Armeniacae Semen (H#
BE) 800g * BYERAL, WIFEDKEMZ,
#100C T 2 BRI L 228, 74 VI =TV AT
WBE2iT% 5, WHEZ2H0CLUTTHRERHKEL, &
BB P CREBSBI X ARET B, NEFE
13.8 %.

QN BEBIFAK M 300g K, Paeo-
nia lactiflora Pall., Paeoniae Radix (H #AE) 300 g,
4 £, Zingiber officinale Roscoe, Zingiberis
Rhizoma (FEZE®ME) 300g, M, Asiasarum
sieboldi F. Maekawa, Asiasari Radix (FhEEILE
%) 300g, HBRTF, Schisandra chinensis Baill,
Schisandrae Fructus (1 E R 4L H &) 300g, ¥
B, Pinellia ternata Breitenbach, Pineliae Tuber
(hE®IEE) 600g 2 LLTQ) L BIROBELITE
WHEBBIXARE TS, NE18.5 %,

GFEMFEEST AR KRE2000g, WF
1500g #(1) L FIFEOBIFEFIT o X AKAOET
5, WHET1%., F 2512 F XK, Aconitum
japénicum Thunb., Aconitum Japonici Tuber (H
APE) 650g * LR EMBROBIEL AT LI X AK
B35, WE30.8%, =X AKAL X ZAKB
LE5IANKTESEL, TR HREMTHEES
XAKET B,

GHEEBEREIF IR HH300g, HE
800g, H1-800g#MUWEESL, WOHBENKE

iz, ¥1E»rTTEELLDFTHLS, UT
(D& EFDBIEL T L VWREBEREZ X AR ET
5, WA 8.4 %,

INLDEXARET o — 8 —HRIREL TE
HL7%.

BREDVER > DR D 726512, FRE/KH 8%
IX2ERLVASND T a0 T TT7 4 (B
# . CHCl,-MeOH-H,0=6:4:1)ict h 45
EL, E¥EEEEASBORLL L2,

B, EBRICERALREE, NEES, RUK
B FHESED ZF N FR DL X A K ) ephedrine
MPAA A FEARE, AR LomEMKk s o
<t 7574 (HPLC) ic#LTCEEL 2. 72,
(—)- ephedrine & (+)- pseudoephedrine & & #%
&1L, #ephedrine 7 /Al FEE L,

I, F&

(VIRBER | (KEH 100 g 7 Wistar REM T
F HEBEE % (OMRON, MC-II&Y) L, %13
36.5CHL DDA %EIRE, 1HI0EEL, en-
dotoxin (Difco, Lipopolysaccharide B) 150 ng/
kg #ETHESHL, FO5BMKIZIS%T7T 77T
LR EBERELERER L REOEET 5, E
HEHE» LHRER%L 2, IR 4FHBOERE
ZHE L2, BB EK X L T aminopyrine (Al-
drich) % B, %72, untreated control #2137
FETTLREZERKTREBELEDNRS L2,

&R EAER ((KEX 20g o ddY RS~
28 & UREH 100 g o Wistar BT~ PO E
BiEEREL, 13T 36.5CH L DD L 2 RIRE,
18I0 s L7, HEEYREOREERN R
E#1,2, 3 RU4BHEBOERE® MEL 72,
control BICIX T 7T TR 2EKBAATRELE
n#s L7,

RERFIZER 222 1°C, EBEHN 60 %N1ERIE
BETETIT - 72,

. REEHFEHFHEILF XKD ephedrine £
FAnaq FrgE”

¥eH 2313 B 32 LC Detector 635M 2R L 72, #
Z 413 TSK-GEL for HLC (EEEZL¥HENS
, BEEMIZ TSK-GEL LS-410AK) #fFHL 72,
% 8y 48 12 H,O : CH,CN : H;PO, : SDS (sodium
dodecyl sulfate) =60:40:0.1:0.5% AL,
FHEE L 1 ml/min TT % v, I 210nm T
T o7z,



FgEEESE

AEHFE L 0ml DBEMHIcZ X 2K 1.0g %
EFEICRINMZ 5, 1575 H 8 CHKBTRIEL,
Ly EER AT . BiEE 20 10ml OBEMETHR
L, £ bLBFELAT 5, MEHEICBEMEEMZ T
50ml & L% 10 1 # HPLC {2413,

IV, #EEHRIE

BonHRIIPHELEERETCRTRL, FE
ZREIZIE Student D ¢- B F B TRETL 72,

®w R

1. RASHEFHAIORBIER (Sv )

Table I i7"l 72 4% 912, endotoxinic &k 9
v MEEEKBIIW1ICELERLIVLER L, £
7z, BB aminopyrine 5 B3, BER
WBASRFBEH LN, L, RESEZ X AKX,
MNEBBT X AR L ORER TS % 2K
E#izid, endotoxin iz k33 DE N L X LICHE
LEREBD LAFRD LN, T2, REDET LA
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oA FTH2 (—)-ephedrine B & ¥ (+)-
pseudoephedrine Ic oW T LRETL 2 & 2 5, Wi

CLABELTRBOLERZVERITILESOLN
720

2, REBIXFARKOENFBELRER (5v

)

Table Hiz/RL 72k S iz, MEBLX¥ZARKIZIZT
v PEEREBEEAERBICLAIELIHMEIREH LN
2o LA L, HREBOLTEREEPTRED ALK
ELRERBERE T X AKRICIZEE KR FRIE
B3R bNldh -7,

3. RESIXFARKOERFELRAER (7

)

Table lic;RL 2 X 512, T v b DBE LR,
HEBLXFZRII-VRAEEKE*EEIC LAY
72, Larl, EEHKELEOREEIRT v MicBL
THELDTH 72, 12, (+)- pseucloephed-
rine {3, tRIE LRICIIBEB LS 2 ko7,

Table I Influence on endotoxin-induced hyperthermia of Mab-t6,
. Sybd-seiry0-t6 and Mao-busi-saisin-to in rats.
Treatment Dose Change of Body Temperature ('C)

(mg/kg, p.o.) 0 1 2 3 4 (hr)
Untreated control - %l 0t T012 X0 015
Treated control - Bl Xt Eoum 0w 0w
Aminopyrine 100 Btn Y i TR Y
Mad-t6 3000 Ui ¥ Foam 0 xoas
Untreated control - Bl TR0t Y0w %0 %0t
Treated control - U6 Lo Yoom  Yoom oo
Syb-seiry-to 3000 Bt Lot Yohe Yo L
(—)-Ephedrine w0 %Rl S Mo Eous Hoaw
(+)-Pseudoephedrine 100 B s Whe Yl X000
Mat-busi-saisin-to 1500 B Lo NP Yo %0
Mat-busi-saisin-td 3000 Bedloe K o ¥ Yoae

Each value represents meanzs.e. from 10 rats.

Treated control ; endotoxin was administrated s.c. (150 p#g/kg)

Significantly different from untreated control at

® p<0.05 ™ p<0.01,
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Table II Influence on normal body temperature of Ma6-td in rats.

Treatment Dose Change of Body Temperature (*C)
(mg/kg, p.0.) 0 1 2 3 4 (hr)
_ 36.75 0.12 0.02 —0.08 —-0.33
Control £0.08  +0.00  +0.12  +0.10  +0.08
o 36.83 0.65 0.29 0.16 —0.08
Mao-to 500 £0.08  0.13®  +0.13  +0.10  0.13
36.79 2.00 1.93 1.76 0.94
Mao-to 1500 £0.07  40.129  £0.129  +0.13»  +0.217
36.80 —0.01 —0.33 —-0.29 —0.07
Mas-to? 3000 ¢.10 £0.05  £0.10  +0.14  +0.07
Each value represents meanzts.e. from 10 rats.
Significantly different from control at ¥p<0.05, ®p<0.01,
A : Ephedrae Herba was taken off from the prescription.
Table I Influence on normal body temperature of Mao6-t6 in mice.
Treatment Dose Change of Body Temperature (C)
(mg/kg, p.o.) 0 1 2 3 4 (hr)
_ 36.85 —0.25 —0.47 —0.43 —0.48
Control £0.09  +0.00  +0.09  40.11  +0.10
A A 36.73 0.45 0.51 0.23 —0.16
Mao-6 3000 £0.08  +0.090  +0.10®  +0.129  +0.34
o . 36.68 0.69 1.02 0.98 0.86
(—)-Ephedrine 250 £0.07  £0.10°  +0.129  +£0.229  +0.22°
_ : 36.72 —0.36 —0.11 —0.11 —0.44
(+)-Pseudoephedrine 250 +0.06 +0.13  +0.12  +0.13  +0.11

Each value represents mean-=+s.e. from 10 mice.
Significantly different from control at *p<0.05, Yp<0.01.

Ephedrae Herba H:0 ext.

Silicagel column chromatog.
CHCl;3 : MeOH : H20O

l J I |

Fr. 1 Fr. 2 Fr. 3 Fr. 4
(11.6%) (13.1%) (24.5%) (39.3%)

Fig. 1 Fractionation of Ephedrae Herba H:0 ext.

4, BREOEREE LAERES

MEOKMHBERL X 22 Fig LIzR/L2 LS
i Fr.l (& 11.6 %), Fr.2 (L& 13.1%), Fr.
3 (NE24.5%) R Fr. 4 (INEHE39.3%) D445
B %Rz, eBEoEOEG st 7T 7 40F
BHLXAKRB L UORENTFHFESET X 2 RR58
213, endotoxinic k23 NLE N L I LICHERK

WD EADED LN, T2, RENDET LA B4
FT# % (— )-ephedrine % t* (+)-pseudoephedrine
OWTHRH L2 E 25, W% (TLC)pattern i3
Fig.2 {z/mL 72,
Z 0 4 5r#Ejl3 Table IV T/RL 72 L 92, ephed-
rine TV h v FSETHD Fr.2 ICOADIEFE
HEEFRIC LR E B2,
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H,0 ext. D o~ D-0D: @~o ¥
Fr. 1 1 - 0ua
Fr. 2 LD @

Fr. 3 ] S® 00

Fr. 4 D@ 6:

(—)-ephedrine o

(+ )-pseudoephedrine ] o

Solvent : CHCls: MeOH: H,0=6:4:1
Plate . pre—coated silicagel 60 Fis4
Detection : ninhydrine spray, heat

Fig. 2 Thin-layer chromatograms of fractions 1—4.

Table IV Influence on normal body temperature of Ephedrae Herba H,O ext. in rats.
Treament Dose Change of Body Temperature (C)

(mg/kg, p.o.) 0 1 2 3 4 (hr)
_ 36.60 —0.07 —0.02 —0.03 —0.03

Control +0.10  +0.13 +0.11 +0.10 +0.02
36.58  ~0.33 0.04 0.00 —0.05

Fr.1 1000 +0.08 +0.08  +0.07  +0.08  +0.12
36.47 2.20 2.50 2.24 1.83

Fr.2 1000 +£0.06  +0.130  +0.10®  +0.11»  +0.18Y
_ 36.67  —0.12 —0.07 0.13 0.25

Control 40.08  +0.07  +0.07  +0.09  +0.14
36.60 0.01 0.01 0.09 0.23

Fr.3 1000 +0.06 +0.10  +0.06  +0.07  +0.07
36.63 0.05 —0.02 0.27 0.24

Fr. 4 1000 +£0.04 +0.09  +0.05  +0.05  +0.07

Each value represents mean=ts.e. from 10 rats.

Significantly different from control at

Dp<0.01,

Table V. Content (%) of ephedrine-type alkaloids in the Kanpo-formula.

Compound (—)-Ephedrine (+)-Pseudoephedrine Total (%)
Mab-to 1.35 0.51 1.86
Mabd-busi-saisin-to 0.86 0.42 1.28
Syo-seiry0-to 0.25 0.17 0.42

Detector . Hitachi LC Detector 635 M at 210 nm
Column ; TSK:GEL for HLC (TSK-GEL LS-410AK)

Mobile phase : H,O : CH;CN | H,PO, : SDS=60:40:0.1:0.5
Eluant flow rate . Iml/min
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Table VI Influence of { —)-ephedrine on normal body temperature in rats.
Treatment Dose Change of Body Temperature (C)
(mg/kg, p.o.) 0 1 2 3 4 (hr)
B 36.78 —0.13  —0.11  —0.15 0.00
Control £0.11  +0.05  +0.09  +0.07  +0.09
. 36.74 0.67 0.33 0.12 0.06
(—)-Ephedrine 2.5 0.1 +0.15®  +0.099 +0.13  +0.14
. 36.76 0.97 0.51 0.07 0.06
(—)-Ephedrine 5.0 F0.09  +0.070  40.10  40.10  +0.03
. 36.80 1.25 0.78 0.33 0.08
(—)-Ephedrine 10.0 £0.10  +0.15%  +0.150  +0.13%  +0.11
(—)-Ephedrine 25.0 Bl e e L0 8 oaw

Each value represents meants.e. from 10 rats.

Significcantly different from control at ®p<0.05, ®p<0.01,

5. REERESEHFHFD ephedrine L7 I H
oM FEEE
BMERASES HHIx % 2K (—)-ephedrine &
Bt (+) - pseudoephedrine & 7 & A & (2 Table
VIR R ThH 5.

6. (—)- ephedrine DIE¥FE LREA (v
b
(—)-ephedrine D ZRARFHEORE L 2HED
EEEKE FAERHOER% Table VIIZRL 7z, #l
FELLHEEOHEENTCIIRIERBFANERL®RE
1B ICOWTATAS &, 2.5~10mg/kg F
TIHTHEKFN KB EA»REH LNz,

B R

N L NDEFHE L FER, KESEFELHRHID
BRRHREIIZ RO 3, REMHRIIIER Y
v, REICEL TIE, BREDET LA AL FTH
% (—)-ephedrine & ¥ (+)- pseudoephedrine
IHE S B EEETE” Oftic, HET X 2
BILCLEAmE 3N, SERER, HT7LAX—1E
Y SRR, PRRERR, HAREER kUM
EFRESCET2H/E" bMsNTv5h, KR
ERERICETIHEIRLN TV, EELIL, K
BEAERABRIOMEE, shE L L CTHRBERI ML
NTWwaZ s, 3, endotoxin BHEIINT 5
INLBEFIXZAKDERZ 7 v o7 X2 B
TR L 2. TR, BEHNRIILCEDLN
T, CLABERKEF ERTI I AL EL
720 22T, EEREBANHEL L L2012, HiE
DHBRREGEFFRIZ X ARIZOWTRELZE D

B, WTFNIZLFEXIEEREBLAEHIZD LN
2o ZHZEIF, REBLUREESGER HRIOE
D 12THLHEEERMIZ, 5 2B —EICEHRR
BB EICE-TERDEN, FHICECHEBARERZ
L TWwB EEZTWEY, BICRETZMI L
Vv, HdWE, ktFETy PRI ZTIZRER
BEFFHIMKE~DBELE»L LNLE Vv, 2D
HLBEEET 5,

BREEERE L X 2ZRXKKEPKREPD ephedrine
MPNLAT A FaBEUS I EEEKE FRERDER
HENLHP 52l Eh b, REFD (—)-ephed-
rine XIEEHIE FAICEEICEAS L Tnws EE2
Ls, LaL, MARERAET A X 2KTII,
HMOEEERFOHELEZ b, BHICHEIFD
(—)=ephedrine & & IEE&E FAER & 0ERME

ES NN (AR
BEFEIIL, BEICES L Tvwb bl Twa

1A 18 FE A B X~ ) 5% monoamines, 7T 2 ¥ 75
v 2> (PG)\”y-aminobutyric acid (GABA), B
A4 B adrenoceptorsla) Xt A ER L &
75 (—)=ephedrine D IEFEKIE FREABFICD
WTREHFTH LY
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