u

) <

The University of Osaka
Institutional Knowledge Archive

Ephedrine-Isopropylantiphrined & U F DOFEEYE

Title | Dz, fRscE T 2 REMFTR
Author(s) |P®, Z=®&
Citation |KFRKZ, 1977, HIXHmX

Version Type

URL https://hdl. handle.net/11094/31625
rights
%%ﬂb4/9 Xy NABEDEFEIMELONTULAW
LN nnﬂﬁw)%a@?f%’\ﬁﬁb’cwiﬂ' ENXDTH
Note Fﬁ%;?’%t’ao)i &l <a

href="https://www. Library. osaka-

u.ac. jp/thesis/#iclosed”> KR KEDIELTEHRTIC DL
T/ D% THRBLEI W,

The University of Osaka Institutional Knowledge Archive :

https://ir. library. osaka-u. ac. jp/

The University of Osaka

OUKA



K & - (F8)
¥ Ao fE M
FHLEZEFS
FAEED BT
FOIRS O EH

¥R XER

(3]

B x @
£ ¥ @ &

#3903 &
B A 524 3 H25H
MR ORI EIR
FOIRRRISE 5 55 1 HaKy

Ephedrine- Isopropylantiphrine 3 £ U2 OESEME D
EwiEts, KBHCEEY 2ERHHR

(E7) .
RXEEER A B HEB %
()
2B GRE R s & HEWAES x om EE fE
B X A E O E K
# @

Isopropylantipyrine (propyphenazone, LIF ’I AXBET) IBBEBF E L THECFIBIhTY
% 7%, pyrazolone RILAM—RICHASNBT LIV F RS54 FEHERA VO 2332 & HARA
LENTEHY, FHEALBEAOHAIVEBIREMRT 2 2L 2200, ERZOBHER2MZ
57-9H12, ephedrine & DEEEL EVAVALREIP L SN T &, —HFINSEREIIINICZIA &
1 Z 1 ephedrine % £ % ECA L THANC L 25BE, &, FET 3652, FRAGRERLENT

w3,

D EOMEBE» 5 FZILEH, FRATHIREEREST, FEROBVWEED | ABEALEHL,
2N DEPEEIZ DOV THF N L 25, 2 Fig. 112K T ephedrine-IA (N-Propyphenazon-3a-
yl-ephedrine, LT E I A X B&EF)IZH U < BIBMERRE AT 2 BOIEIER P RBE T 3 2 & # RIL

Teo 22T, EHIZZOERKELS X ERRNKRBICOVWTRIETEZMZ 72,

H

N y
CHg/ \N/ 0]

Fig. 1. N-propyphenazon-3a-yl- ephedrine (EIA)
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£1% EIABIUZOBEMED AR

IA#NBST7uAftl, IA®3-methylbromide (LI FIABr &B4¥) %8, ZMIABr &1,
2 3R/TIVERBEES L, ZhZh2, 3MTIVELIUARDT v EZ Y A7 LI
2+ 5, ZOEHEFAELTI A& ephdrine, norephedrine, methylephedrine £ & Uf phenetidine
L OEFEREELEY LT ZAZhEIA, NEIA, MEIABr 5 &' P L AYRET) 8K L . #5
NLBEME TR LERDO Y TLEMD 5V IREEAHAI L 3% 2 0, TR, Mass, NMR&EIV
TLCIZBITR3ZEHH»S5B5 5,121 A1%5F & ephedrine, norephedrine, methylephedrine ¥ & U°
phenetidine & 1 3 FAHEREA L ZFH L WLEHTH- 2, - ThABELT, &8E Z6
LEWEEMHOBWLEW TCH B2 L 28, EIA, NETABKIUP I AIXT AL RIkkBERRE:,
JEREE S L USRI E W TEBERE2AEL, FICE T Ald Table T 12340 < BflliuEic &
WTHBRE S LD EME VEVERBIR AR T 2L 2B /2o $2ETART ALFRENRE
BER B LUV AITEIT LDy (p.o.) 3.4810.39g/kg 2L, fDfbEML D HEpIFE » L%
WZ & ERD 7,

Table I. Analgestic and Antipyretic Effect of EIA.

Analgestic effect Antipyretic effect
Acetic acid D’Amour-Smith Randall-Sellito  Hypothermic Antipyretic
method (%)® method (sec)® method (index)®  effect(%)® effect (%)?
IA 64.1 0.8 1.32 —0.5 —1.6
EIA 48.3 4.3 1.41 —1.1 —0.8
Ephedrine+IA 63.0 2.0 1.44 — +3.4
Aminopyrine 100.0 6.0 2.02 —5.3 7.2

dose: 0.65mmole/kg, p.o., Each value shows mean of 4 animals.
a) inhibition of mouse writhing.

b) prolongational time of heat pain threshold on mouse tail 30min after sample administration

¢) ratio of pain threshold(g) 1,2 and 3 hr after sample administration to that before sample
administration in rat

d) change of rectal temperature in rat treated with E. coli 2hr before sample administration
e) change of rectal temperature in rat

®2E E1ADEYREHE

E I A% FWRSSEEERLSOEIEEIZ D &% 2 OBEEK S O IA & £ 1 ephedrine & g s L
7 AR % Table MiZF & EFTENEY MELBED histamine T L 3PS LV T+ 74 7%
— g9 I UTEL AIZES 2ICHEIER 23R L, ZOERIIERKS H & U aminopyrine & ¥
W APITENZ L 2D, $AETARELEY P EAWAILFINREEC L AEBEREZRL,
EDs, 1% 23.1mg/kg (s. c.) T, methylephedrine & [RIEDZIR LR L 7=, 7 v b carrageenin, for-
malin ¥ & WdextranFEIZF L TE I Ai30.65m mole/kg (p. 0.) DIE T, ZNnFh60%, 50%,
40%DIHEIRIR 2R L, Fig. 212787 41< $#iZ carrageeninlZ & 3 2 hr HE TOMERZE ICxL T
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Table II. Biological Activity of E I A

Assay Dose Effect
Histamine shock of isolated guinea pig ileum 100 ug/ml. complete inhibition
Anaphylactic shock of isolated guinea pig ileum 20 ug/ml complete inhibition

Antitussive effect in guinea pig by SO, stimulating method ED;, (23.1mg/kg, s.c.)

Development of carrageenin edema in rat 0.65 m mole/kg, p.o. 60% inhibition
Development of form a lin edema in rat 0.65 m mole/kg, p.o. 50 % inhibition
Development of dextran edema in rat 0.65 m mole/kg, p.o. 40 % inhibition
Increased vascular perme a bility induced by histamine (254g) 0.65 m mole/kg, p.o. 75 % inhibition
in rat

Increased vascular p rmeability induced by xylene in mouse 0.65 m mole/kg, p. o. 28 % inhibition
Chemotaxis of rabbit polymorphonuclear leucocyte in vitro 100 ug/ml 75 % inhibition
Rabbit blood pressure 0.12 mov]e/kg , 1w, mild increasing
Isolated frog heart 1 mg/ml no effect

Rat gastric acid secretion induced with tetragastrin 100 mg /kg no effect

(10 pg/kg , i.v.)

Hemorrhage of perfused rat stomach 1 mg/ml/min no effect
Spontaneous movement of rat 400 mg /kg , p. 0. no effect
Hematological finding of rat 20mg /kg /day, s.c. no effect

treated for 6 months

BMAOLMEER 2R T2 & 28Dz, EIAX histamine 2 & 3 7 v FaEE B L U xylenelz k3=
A B OFAMAEZBBMETTEIZK L TH 0.65m mole/kg (p. 0.) THI S 2 IZHIFIWER 2R L 720 Zh 5
HES L URBLEEBMETTECHT 3 E T AOHHIERTV TR BRKS L0 I1Z22105<,
phenylbutazone IZICE§ 2% F 2R T2 & #8072, FREBAMIERD in vitrolZ &1 5L 124

50

N /
30F

=
£ /A/
£
= 20t a
Z _D/—D/
n —
10
0 1 2 3 4 5 6 (hr)

Time after carrageenin injection

Fig. 2. Effect of EIA on Development of Carrageenin Edema in Rats.
Every sample was given(p.o.) at a dose of (.65 m mole/kg 30 min before the irritant.
Each point represents mean of 4 rats.

O control @ EIA A TA
A ephelrine [J] phenylbutazone B ibuprofen
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UTE T AIX100ug/ml THITS%DMHEIFER 2R L, EFEICIZIT LA CRELR ST, AMEMAIIHE
A%, aminopyrine, salicylate, trypsin %z & &9 ﬁ( , cortisone & [BEHTH -7z, EI Aldep-
hedrine & A REEME LFEREZRLAY, v F BESW, BREBIIGL CEEELREE
oo F7-400mg/kg (p.o.) #3E-L T & ephedrineffD 7 v b BESEBEETTEEA L UEEEH
ERET, 79 blz20mg/kg(s.c.) DETA%26 AHEEBIRS L CLEMBER, KHEMKE, G
OT, GPTHZ EIZHMLTEMERE LW LEBD 2,
F3% E I ADHREMRIEEREE

PV MEREERE2ETAELAIIDE T v P 2AY, AT/ FREKEEAME S L U ep-
hedrine iZ2WTHIS N T W AERRNDHBE RNy ZDFELE 1 AD carrageenin iZ & 3 #4H
SEREIZA T 3 MEIZIF L reserpine ¥ 7213 dibenamine 2 5> L HRE5 T3 2 LIk VHES A /2
A, 3~6hr BOPFEERRIIEE SN L o7 72 in vitrolZH1F % prostaglandin G RIC
SHUETAIXFig. 3123 710< I AKX Y5%< phenylbutazone & RIEDAEER (ID,, : 254M) &R
L, Z20OHMBHEREHERBOME & —B L /=, % HHFH#R1L phenylbutazone & 1ZE L2V, T A
IZHERLL 7=, Fig. 4123 T41< E 1 A20, 30mg/kg (s.c.) 512 & VR noradrenaline HE{FrEIZ &
BIZWINL 72 7%, ephedrinelZ EEHTIZ 2 o7 o> TE I ADIERB/ED—DIZ prostaglandin
AR E L 55\ ephedrine SR D TR BRRIBERFBE- L T i 2L R Eh, £/-ET AL
MBEUMEREDR 2R THRESE T, Table MITRT &) ICEs & UIEEH D cyclic AMPL X)L
#HBICEA &Y, noradrenaline Bt % X T 3R 2B/, SHIZETAIZE DIEATuf K
FUAIEMERYE & FIARMERD JIEE (Table V) & & MEIREEMIZA LsgWHIEHWER 2 RL, 7

80

A

60

40

Inhibition %
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Fig. 3. Inhibition Effect of EIA on Prostaglandin Synthesis in Vitro.
Each point represents mean of 3 experiments. The lines are those calculated for
best fit.

O EIA o 1A A phenylbutazone
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EIA EIA EIA 1A Ephedrine
10mg/kg 20mg/kg 130mg/ ke 30mg/kg  10mg/kg

8 L NN NNNNNNNNNY DNANNNY N

Noradrenaline (ug/kg, 24 hr)

L i ] i ]

L
1 5 10 15 20 25 (day)

Fig. 4. Renal Excretion of Noradrenaline in Rats administrated with EIA.

Each point represents mean ts.e. of 4 urine samples; every sample consists of the
24hr urine from 2 rats. Daily injections(s.c.) of solvent or samples were indicated
by horizontal column or the shaded parts.

*p<0.05, % %p<0.01; significantly different from solvent control just before
every sample administration

Table . Cyclic AMP Levels of Tissues in Rats Administrated with EIA.

Cyclic AMP level(uu mole/mg)®

Tissues Dose . . . .
(mg /kg , p. 0.) Time after administration (min)
0 30 60
Lung 100 1.171+0.13 1.36+0.33 1.10+0.13
250 3.28%0.59* 2.10£0.20**
Spleen 100 1.28+0.06 1.61+0.16* 1.30%+0.17
250 1.65+0.02%* 1.08%0.19
Adrenal 100 0.3310.07 0.34%0.03 0.371+0.03
250 0.34%0.06 0.30+0.04
Hypophysis 100 0.33%0.06 0.38%+0.08 0.311+0.06
250 0.50£0.10 0.51£0.16

a) mean ts.e(n=4)
% p<0.05 3 % p<0.01; significantly different from the value at 0 time

Table IV. Inhibitory Effect of EIA on Heat Induced Hemolysis of Rat Erythrocyte in Vitro.

Inhibitory % on erythrocyte lysis?

Final concentration ( ug/ml)

100 50 25 10
ETA : 17.2 38.1 40.0 10.8
1A 18.2 15.8 6.0 —
Ephedrine - HC1 43.9 39.2 22.5 —
Ephedrine - HC1+4-IA? 32.5 31.2 8.2 —
Aminopyrine 10.9 — — -

a) mean of 3 experiments, — ! less than 5 %
b) molar ratio:1/1
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£V — ADEEEMERRED — A>TV B Z e REEN, LALET AIZDWT anti-
pyrine % & THI S W TV 3BIBHEARMEENDHE 2N/ L 2 21 & UBIEH corticoster-
omwa,m%v&wnﬂtrm%§§ﬁé&#oto—ﬁﬁﬁﬁ&UXAwﬁmK;éxbvx
Tied 25y bOTTEL FBIBKEREIEICH L Tl 2h i ERt s & 28R %380 72,
F4E E I ADEMKNNRH

EIADEFNRBLEMNZFEF2VELTH-ETAZERL T, Tv MZEiT 23RN, A, 3k
s K CERNENIZ DV TRETL 2o ZOER, BOH530min THLE » 5 #30% »RIR s 1,
6 hr I CHI42% AR 1, MABEX 1 hr METESE L 572 K, BP0 3 HET #
5 8085% et s 1, BRI HIZ S 24 hr BITHILS % P HE S 172 AN TIE Table VRTINS 2
E#% 3he MBHIZHIZHEILEICZ{ ML, 6helIHTIRIBED L, REIEPLV L 28D,
ReABIZIZ 5% ORE/LEA B & h, [ AL Pephedrine NOHFRIEHTH T, EI ABRENE
APRBESS ) 506N SS5ICET ADEERBICHT 2 RS5BOREL L THEADEDE
IA2#E5L7~-7 9 PIFDOE 1 ABE 2HE L &R, Fig. 512K TA1< 250mg/kg DI 5B TS
MPBRBEFREENZZ L 28D,

Table V. Distribution of *H in Rat Tissues after Oral Administration of *H-EIA

(50mg/kg ).
Time in hr

Tissue 1 3 6 24

Brain 5.1+ 1.9% 14.0x 1.5 3.9+ 0.5 4.3 0.3
Heart 3.2+ 0.8 16.0+ 1.3 5.9 0.9 4.8+ 0.8
Lung 4.6 1.4 17.2%+ 0.8 4.8+ 0.6 3.3t 0.5
Liver 13.9%+ 1.6 50.1+ 2.6 26.3% 3.5 9.7+ 0.4
Spleen 3.2+ 0.7 26.8t 3.2 3.7 0.4 4.0% 0.4
Stomach 90.6+10.8 175.2x 32.1 54.9%21.8 5.2+ 1.3
Intestine 83.1%£16.0 379.9+183.7 150.6£71.7 12.0x 1.0
Kidney 8.8+ 1.5 28.4+ 3.2 9.4% 0.4 6.2+ 0.5
Adrenal 6.3+ 2.0 44,9+ 5.8 12.3+ 1.1 4.4+ 0.9
Testis 1.7 0.2 8.0 2.4 5.7+ 0.5 5.4 0.2
Fat 4.9+ 1.4 77.9%+ 33.6 9.6% 2.2 2.2+ 1.0
Muscle 1.9+ 0.3 27.2+ 1.5 9.2+ 1.5 3.4 0.7

a) dpm/mg of tissue, mean ts.e. (n=4)

®

W, FEBLZVWEERDOSV T AFTEAEREIA, NEIAKIUPIAZHLIAKL, 2hb
DICEMARIETEIER 7T 2 & 2 BO 3L & bI2, HIZE T ARMY LI 2 0RMNEE, (R
fEd L URHHZ D0 TR & IBIAS L, RORIR & 81,
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Fig. 5. Serum Concentration of EIA in Rat Administrated with Various Doses of EIA.
Each point represents mean value of 3 animals.

1) E 1 ARKRBOLESRETE ZES X UFRAMBEEIZHL, [ Aé kP ephedrine &9
BOHEER 2R, ZhSDEAF ETABEDEETH S5 L 23872, % 7= ephedrine & A%
DEEER & L UME EFER 2R, BT VEBROBE K CBEEICIIER2 RS Y, &5
CHREHITES SRR S T L IMBBENEREZVWI L 28D /2,

2) E1A ® carrageenin #IHIZEIZx$ 5 #4515 R 1X reserpine & U dibenamine & D LE X
h, E I Al prostaglandinZE & KEEMERM, KPP noradrenaline HEiitiEN & & UF, P& cyclic
AMPOD¥IMER %R T 5%, corticosteroneHb & UMAERBIZHE L REL W E 2TAD -, T /-FF
WEY) XL EBALEA ML AL TUET 2RIBREMRE 2 EEICEET 3 2L 280 72,

3) *H-ET ARWHILE L 5 ORI, REPAOHFMDTHLLT, BATEIRISHEE IS S
L, TARPHHEDONISYAREERE L THttah, T AL ephedrineldiT& AL &
nNEVWZ e &#RBD:,

RXODEERKRRORE

&, £BLEVWEEMEDE W [sopropylantipyrine FE k2 £ B AWK L, BHERERL2ET S
b0 % HEITRAT 436D, Ephedrine-Isopropylantipyrine S—HR\ 2 & 4B 5 £ 31T, T0%E
WiElE, fERBES LUORBIZ OV TH L VAR 218, Ee L TR NF S TReM 23R 72,
£oT, FHT 26D ERS,

—209—





