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Adrenaline, Ephedrine % X t¥ Adrenalone DER
WEFLICX 9 B 4ER, Y O¥ic Adrenaline & ic3
Yohimbine ¥ X ¥ Urethan o &

B RFEFREREHE
B B + 8
LI - A T

(FER414E 9 A 21 BZH)

LTRHL, FEAlER#mseBicsor:

# E

Adrenaline DRRLIRZRMELHFEIE sympatho-

mimetic drugs DARICONT, Zhd BHOH B
WREBEL L, BEELL L2, 30 EMH 3.
B HEEMY (2 Adrenalone O #5iBRESRICHES B Mk
fERIZ Adrenaline &V MR TH B EWW,
A9 |3 Adrenalone IR MRMEERME IC T2 &
Db ZOMHMHICGRCERT A L ZB TN 3,
DUNVTEATY i3, Ephedrine & #hkY CHz EAs
189 {7\ Mydriatine 3 L{F Adrenaline D&
B DEFEER LB LT, Ephedrine {3 5RMHEMHE
HEHEEL D T E L TEOMERESR RIKRT S
CEitERLTWAS, L LEAicd 21ERCE
LTOLBEHEREZZEMY OHAET IV L Adre-
naline &ICDONTORPITIIKRIZIBNK S TH 5.
ZCTEEDLIT Adrenalin 3XUP N &EOELL
catechol KMk T3H 5 Adrenalone, F 7 phenyl FH
Mk TH 5 Ephedrine o DEEFICHT 5 fEH O
BERS I, ARETREEHHICBLTRbEX
V) Langendorf® DMHZICHPYD FD HEE L DX
ADOHFEMM L 7L-DTUV 3 Paradoxe Pupillenerwei-
terung DIRBEICH ZEFICHTIEAE 8, &5
CZDIEMBIEAMRAT 3 72T, Hamet PLER
AR CXRAEREERERE) L4050 T
V3 Yohimbine, F/-HEFLICHHEBEEZ ZKIN
RELOBEEBRL:. UTZ0OREL /ST
3.

BB LURER

BETRAXRTBAROT TBESE, KIRD
BEOHFH)IC 30em £~FETT 30w OFERELEE

5m #4p5, Hape OAIICE SIC 0.1mm 2H
BEDl THREEHI D1,
EPRIOSNIEFKCEDLLT, TD2~3 3
ELI™ BHIC2@FHTL, RIRICE Ringer I
2BV, —HOEBRTIZ Adrenaline % ¥ U7z,
RIROEHFEIIY kg TH 3.

£ B A %

I. Adrenaline, Ephedrine 35 X {5 Adrenalone
w3 1R
A EERRICET2FER

1 EICRT L i, Adrenaline 0.001 % TliFs
A EZELIRIEL, 0.01 B Tid 20~30™ {700 S
HEA, 1" TREEIGEL 0.5~1.5mm (F41
mm) DILAEZRL 90™ CEIET 5. F /- Adrena-
lone |31 %, Ephedrine {30.5% ¢ Adrenaline 0.01
FLRBEOKEART. MIHERAMBERIIL : 2
1100 TH 3.

B. —Q LR WUBRRRICE S 2ER

ENO IRFO—R LRI R RUNEBRD
FM, REGTE REMNEBEEBRL, LT
LI 20~241 BERILEELICEZ4, TOHkiZ
BURNT 203K T 2 %8, TED BF
wRREFLORIEICI3H L BHAET 2L HELTY
%, F/-RIRLD Paradoxe Pupillenerweiterung (3—
BIiligk 240 PO HEN I LD TEY, Tk
D QIREFLEEBHITIC OO TIIE NN i 2 BRI A
Bl RS (316 4 BIMEAZETH S LT
3, BERAELORERIC OO TIIENNIER 5%
L Y75 5445 Adrenaline % FHE T AU DB
REIERICH > TR ERBD LV SR L, TR
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IR CERFEFERILCNT{ER

b SR B L B £® (mm)

# ﬁ(%)”ﬂ <5 "
) M | 10| 20" | 30 | 60" | 90" | 120" | 150’ | 180’ | 240" | 300’ (am)

L Z ]0.01 Adr. | 7.5 | 7.5 |1 8.0 8.0 7.5 7.5 +0.5
v R 75 | 7.5 | 7.5

2 Z 10.01 Adr. | 5.5 | 5.5 | 6.0 6.5 | 7.0 6.5 | 6.0 | 5.5 | 5.5 +1.5
bl R 5.5 | 5.5 | 5.5

3 Z|0.01 Adr. | 7.5 | 7.5 | 80 | 80 | 85 |80]| 75| 7.5 +1.0
A R 7.5 | 7.5 | 1.5

4 Z£ 1 0.001 Adr. | 5.0 | 5.0 | 5.0
A R 5.0 | 5.0 | 5.0

5 Z | 0.01 Eph. | 6.0 | 6.0 | 6.0
A R 6.0 | 6.0 | 6.0

6 (05 Eph. | 7.0 | 7.0 75| 8.0 |85 | 75|70/ 7.0 +1.5
H R 7.0 | 7.0 | 7.0

7 %2 |0.5 Eph. | 5.7 57 |6.2|6.2]5.7]5.7 +0.5
A R 5.7 | 5.7 | 5.7

8 2101 Adl. | 6.5 | 6.5 | 6.5
A R 6.5 | 6.5 | 6.5

9 £ (1 Adl. [ 5.0 | 5.0 551)6.0|5.5]|5.5]|5.0][5.0 +1.0
vl R 5.0 | 5.0 | 5.0

10 11 Adl. | 6.0 | 6.0 | 6.3 | 7.0 6.5 | 6.0 | 6.0 +1.0
b5) R 6.0 | 6.0 | 6.0

ERETLOREBRLERD TS, ZOXSIKEH
RS X 2R BEBILOREDHIFICONTOD
HERBRATHEOT, EHSIRTTChEFHMIC
BRLLBOERBROIES & Ui,

Blokikic L 3 &, WikRMEROFRD, RET
=, BRI, mEZRLTOhO BRI 241 2L
EAET 2248080, %/ Adrenaline T X9 3
BEIRAEIZIZIZ 1~ 2 B S5EHN, Lk 1B
oA EBLRBEOLROR S BOENAALNS
BETH. BAUAOEBLICSLTIE, ABICKDKE
RIORERINEA S NSO, BIRNER TR R
DR EHERS SN B,

RICikifs 200~ 7 BIC451F % Adrenaline REfL{E
BIRE2 HicA L LD, iz 480 kit T
12 0.01% i AR Gl tETLIZH 10m & oK
LiZ L 30~90m TR KE2~3mm (FH 2.5
mm) DIELKAEXIL, TORBRMNINLIZLDS
DMeQEEICE 5 PEE BT 5. % ORI

ICI3EZ 370, 7 Adrensline f#7E EE TRRIE
BRECHELICH U TRIEATSH 5 0.01mg TERIC
fEFL, 5~10m fhip o HKEERASRN 30~60m
TEA(E 1.5~ 2mm (& 1.75mm) T L 90~120
m HIEMEICE T 5. £ U CRMBERLIZN RO REEH
BAIEICEUZIC 0.3~0.5mm DHENERT,
b —Rio_ BRI B K % T |3 Adrenaline
RIEERRICH T 5 L0 bEMCREDOHKE, il
Paradoxe Pupillenerweiterung 2381 5415, TOH
%3 Ephedrine 0.5%, Adrenalone 1 %iCHR T4
BThsd (F2R).

I0. Adrenaline DKREIERICXIT % Yohimbine

D

FWEERE LT, KRR EHERER L LT
s mE, s, mEEEERSCBNTY S
Yohimbine 1~ 2mg OWILIEMA, EKBIUH
ROVIRERE < 3P TH~N,
ZDREkick 3L, 10~30™ i 0.3~0.5mm



Adrenaline, Ephedrine % X7 Adrenalone RFMILICK T 2 /EH 981
R LEMRGYKRERRICST 5 RBER
W 2| g g |48 B A B # (om i
b & [N&E W
M| & el 10| 20 ‘ 30’ ' 60’ | 90’ | 120’ | 150’ | 180’ | 240’ | 300’ | (mm)
2 R |7.5| 75| 7.5
120
@ 0.01 Adr. |8.0| 8.0| 8.0| 9.0| 9.0| 85| 85| 85| 8.0| 8.0 +1.0
% R |6.5| 6.5| 6.5
2 |24
@0.01 Adr. {75! 75| 75| 7.8| 9.0| 85| 85| 8.5| 8.0| 7.5| 7.5| +1.5
% R |70 7.0| 7.0] 7.5| 7.0| 7.0 +0.5
3 |24
@ 0.01 Adr. [6.0| 6.0| 6.0 6.5] 7.0| 7.5| 7.0| 6.5| 6.5| 6.0| 6.0] +1.5
v R |5.5| 5.5| 5.5| 55| 5.8 5.8| 5.5| 5.5 +0.3
4|48
@ 0.01 Adr. |6.0| 6.0| 6.4| 8.3 8.1| 7.5| 7.5| 7.5| 7.5| 7.5| 6.3| +2.3
s |50 | Zo.01 ags |82 82 82| 00 9.0] 9.0 +0.8
@ 6.8| 6.8 7.5| 7.5| 85| 8.8| 8.8| 8.8| 7.3| 7.3| 7.0| +2.0
v R |5.5| 5.5| 5.5
6 |48
@ 0.01 Adr. |5.5| 8.5| 6.0| 6.5| 8.0| 8.0| 85| 8.0( 7.5| 7.0| 6.5| +3.0
A R 75| 75| 7.5
7 |72
@0.01 Adr.|7.5| 9.5| 9.5[10.010.0|10.0{10.0] 9.5| 9.0| 85| 8.0| +2.5
£ R |4.5| 45| 4.3| 45| 45| 4.0 4.5]| 4.5
8|72
@ 0.01 Adr. |4.5| 4.5| 6.5| 7.0| 6.5| 6.0| 6.0| 6.0| 5.0| 45| 4.5| +2.5
o |10 Z]0.01 ags, [6:0] 60| 60| 6.5 7.0| 6.0 6.0 +1.0
@ 75| 75| 75| 8.2| 8.7| 8.7| 8.5| 8.0| 7.0| 6.5| 6.5| +2.5
£ R |6.5] 6.5| 7.0 6.7| 6.5| 6.0| 6.0 +0.8
10 | 168
@ 0.01 Adr. 6.0| 6.0| 7.5| 8.0| 80| 9.0| 85| 85| 8.5| 7.5| 6.5| +3.0
8| o. : ) ) ) 5 | 11. ) : 5 :
u 48@0'5 ppn, |38 90| 9:0 10.8|10.8 |12.8|11.5 [11.5]11.8 | 11.8] 9.5| +3.0
= 8.5 86| 80| 95| 9.5| 9.5| 9.5| 9.0| 9.0/ 9.3| 9.5 +1.0
2l | E R |6.6] 6.6] 6.6
@ 1.0 AdL|6.8| 7.4| 7.4| 8.0| 85| 8.8| 8.2 7.8| 7.0| 7.0 12.0
# lo.01 aar. |7.3| 7.3] 7.3] 7.0] 7.0| 7.0] 7.3] 7.3 ~0,5
13 | 72
@ (mg){8.5/10.0|10.0| 95| 8.7| 8.7| 8.7| 8.7| 8.7 +1.5
14| 72 | £ [0.01 Ads. [6.0] 6.0] 63| 56| 5.8| 60| 6.0 —0.4
@ (mg)|5.5| 6.0 65| 7.5| 7.0| 6.0| 5.5| 5.5 +2.0

1 10~20m THAHE 0.5~ 1mm ([E 0.75mm),

DYEEH BT EbdH HME L DEEELERIIL,
WRITIEE T LR YIPR5 R IC Yohimbine 1~
2 mg E4ff% 10~30m %~ T Adrenaline 0.01%fk
ZEBT AL, HiEOHHTE 30~60™ % 0.2mm
PIZL DR FE D i e IO IEE T H D, 12
FZTIE 10~20 ™ B0 HiESE LE D 30~60 ™
BTIRAM 1.5 ~2mm (749 1.75 mm) (TiE L,
2~5h EIE TS (£3% HF1, 2. £LT
Adrenaline 0.0lmg DEHTIE, 5~10m TELF

60~90m Tlulid 5,

At 5HBIC & %5 Adrenaline OD{fliEfEfM] I, Yohi-
mbine PALILIC X2 TIEN FKRDE S UKL
BT 0.8 mm, {HEERHS MG L, XUIFRHKE
WA THAROE A3 Eid & [WFk TdH ¥, Adrena-
line {EIC KD TR 1mm OFDEMA SN E,
WINDEEICH Yohimbine (3 Adrenaline fiitllii{}
AAEEWICHEETT 5 LRBYATDH B,
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EIR Yohimbine B{LER®D Adrenaline O #HE{FF

IR m O OE E (ow 9
nlee 258 <5 .
g | 10] 20| 30" | 60’ | 90* | 120| 150°| 180'| 240’ | 300’ (mm)
1 | Yob. 1mg % | o19adr.| 55 |55 |55(5.5|5.7|55]5.5 +0.2
5 5.5 | 5.5 | 5.5 0
2 | Yoh. 2mg = , 5.5 | 5.5| 5.5 0
5 5.5 | 5.5 5.5 0
5 | #i#% 485 | % | 0.0lmg | 6.0 {6.05.7|6.0|6.0|5.86.06.0]6.0 —0.3
Yoh. 1mg @ Adr. | 6.0 {6.0|5.7|6.0|6.0|5.8|6.0]|6.0 +0.7
NECTEE O 6.0 | 6.0]7.0]7.0]6.5]6.0]6.0 +1.0
Yoh.2mg | & 7.8 |7.8|8.2(8.2|8.0/7.7|7.8/|7.8 0.4
#ig3g | & 5.0 |5.0|5.0|5.5|6.05.5|5.5 +1.5

5 0.01%Adr.
Yoh. 1mg @ 5.0 |5.1|6.0(6.5|6.5/6.5|5.0]5.0 +1.0
6 | WKTE | & . 6.4 |6.8[7.0{7.4/7.0/6.5]|6.5 +1.0
Yoh.2mg @ 7.0 |8.2|8.5|8.5{9.0/8.5(8.0(7.5/7.5[7.0/(7.0]+2.0
q | #imsin| % , 6.0 |6.06.5]7.0|5.5|5.5 +1.0
Yoh. lmg @ 6.0 |6.5|65/7.5|7.0/6.5/6.0/6.0 +1.6

IV. Adrenaline D#EEIERAICXI9 5 Urethan O 513 Adrensline BEEIEF & D BEE S e, E
z8 EWic ERYIRER T Urethan 0.5~1g (X TF)
HEDIRED i3, Urethan [ZRIFICEBEERALT KL O THELRIERELERS TN EEEDIE,
Adrenaline 53i% (B3 % % £ Ephedrine DEB Urethan DZ DEDFESH% 30™ {T Adrenaline 0.01
BEBNBEREZRILT2LEDOTHBEL, HED BRABEIZ LD,

BN, BE® 22, 3EYPOMmE BEMERAN A EEF—RIBEEEDHUBRRERRICET S
Urethan BEEE T TR THEREL TS, EFH KE&
WAEK Urethan F{MLi57% D Adrenaline O #KEE{ER
£ SR B Ol B & (om) - |
e r |Z 2w ®
& | 10| 20| 30 | 60 | 90| 120 | 150'| 180’ | 240" | 300 | (mm)
= 6.5 |7.0/7.0|7.5|8.0|7.5|7.5|7.0]6.5|6.5 +1.5
. 0.5 0.01%Adr.
1 |Ure 05 Bhdr| 1 7.0(7.0|7.5(8.0|7.5|7.5|7.0|65|6.5 +1.5
5| 1|7 |0-01%Ad| 65 |7.0/7.5]8.0)8.0|7.5/7.5]7.065) 6.5 +1.5
Elusl = 6.5 | 6.5 | 6.5 0
3 [#HiRTH | E R 5.5 | 5.5 5.8|5.5|5.5 +0.3
Ure.0.5g @o.m%m:. 4.5 | 5.5 7.07.5|7.5 +4.0
#ik3A | & R 45 | 5.0 5.3|5.0]5.0 +0.8
4\ Ure. 1g 0.0l%Adr. 4.0 |5.0/6.5|6.5|7.5/7.0|6.5|6.0|5.5|5.5|5.5| +3.5
#i%3 8 | & 5.5 |55|5.5|6.0|6.5|6.0|5.5]|5.5 +1.0
E 0.01%Adr.
5 ﬁfﬁg“; ® AAd | o 145 (5.5(7.0|7.5]7.5]7.5]7.0]6.0 +3.0
| ##% 51h | & 6.5 | 6.5]6.5|7.0/7.0/6.5/6.5|6.5 +0.5
g 0.01% Adr.
6 g%“,fﬁg“; ® #Adr| 6o |6.0]8.58.5|9.5/9.0[0.0]85 +3.5
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1
ERRRI BT % Adrenaline S i

- ~—.— \\.
10 20 30 60 90 120

180 80w

%r;tlﬁ;ﬁﬂﬂﬁf&Adrenaline (B4R,

memm————— Adrenaline (1%, #3#)
—-——— Yohimbine E‘U&E1ﬁ Adrenaline (%8
3%, ®14)

BrcpkiRick &, Urethan BREMSRTOD Adre-
naline HER/EMIIHT 10m %H5H 50, 30~60
™ TRAM 1.5mm (F#51.5mm) %7 L 90~120
 ®EEL, DH@|HEBRERICES T 3 &0 BKME
KOWTE 0.6mm B{BhBELED (B1,
4%, F1R). FYBRERIC Urethan ZFIME
U73541Cid, Adrenaline O#EEMER 12 10m #%h
bHLZD, 30~60m THRAME4~5mm (F#53.75
mm) %KL, BFEICiZ5r PEAETZ (2, 4
% 2. cOBALVEHEERNRRICET 3
EOBEARBEIZONT 1 mm O#{bBE SN S,

B. BIBRERR BT 2EER

FHADREE L S, Urethan 33 Adrenaline O 8k
fERZIGET2C LM E XD, ABGEM®
Urethan {C X 25)% Adrenaline SN & 2
THhEITFHERETER L. COBARIERED
AT 2 7o D ie— R LFREBYRER L H D
7z. Urethan 0.5g (FZT) OMET CRIFEHHHL,
itk 2 ~3h T Urethan OEEBZHFEHL, X5iC
30m REEREBARAL 72,

ZORKIZE 4 RITRT X SiC, Adrenaline #fi
i3 10~20m %Bh 30~60m THEAM 3.5mm (F
#5 3.5mm) T L, HBREICH/INT BH500EE
BULTHEE LS,

5 BB #5112 Adrenaline #EEIZ X 5 Urethan
DXEBEFEALER LBISV, L7z h3>T Adrena-
line BEEER D Wrethan IT X 2347413577 Adrena-
line FUEMICER LTV K S TH 3.

8 5

1. EEFFRMEFLICH LT Adrepaline, Ephedrine
BELY Adrenalone 32N €10.01%, 0.5%, 1%

® 2
— 3 LSRRI R I s 5 Adrenaline
TR dh 3
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-------- Adrenaline (%2 ﬁ, F10410)
...... — Yohimbine BJ4L{E 7% Adrenaline (%5
3K, #Hs5H)

BORBRTIRIIFABEORES XL, ALTOf
FsEEEHIZ 100: 2 1 1 TH B, COMEFLICHT 2
fEREERIEZEDOKRT, B505H4%& LT % Ephe-
drine 35 X UF Adrenalone H333 K # 4% it @iHE - fE
RLEEL, ToMEHICRERTSEVIFHR
Ik {—3 ¢ 3. Ephedrine & Adrenalone (i
fERAS Adrenaline X V3&EMICS 3 DT, BILEK
HEFETIOREL U THEBETH 27 DTH
A5,

2. —REEHRTURER TIX, 2ho 3%EY
It Uil RitsEfLIZ B X 0 & 0 -Sh & B8uc Kb
9 5. PriB Paradoxe Pupillenerweiterung 734 5
5.

3. Yohimbine BIYRE} 5. (ZIE% Y i B IR R Rk
FLICFRA EHBAB X2 &IV, ThTHILEL
72HKR T3, Adrenaline IC & 383 M ICHEEET
5, LT EIIEAILATIZE S U TSR pate
ML OSEEINITEE—BRRT .

4, Urethan |21 EE W ICHEYIRER T Tl Adrenaline
HEEIERE®ET 208, EROBRKIBITHBRR
KTHASNS. L7H1DT Urethan A% Adrenaline
BlErgs T 5013, N HEI® Adrenaline 433
ENETHHTRELT, ANEEOREICE S
CHDERS,
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Effects of Adrenaline, Ephedrine and Adrenalone on the Pupil of
Rabbits, and Effects of Yohimbine and Urethan on Mydriasis
induced by Adrenaline

By

Hichiro HARADA
Tetsuya MIYAZI

Department of Pharmacology Okayama University
Medical School, Okayama, Japan

Author’s Abstract

1. A droplet application of adrenaline, ephedrine and adrenalone in the concentrations
of 0.01%, 0.5% and 1% respectively applied to the pupil of normal rabbits brought about
mydriasis of a similar degree in every case. Consequently, the potency of these drugs on brin-
ging about mydriasis was in the order of 100:2:1. This finding coincides well with that of
Kinoshita and Tani of our labaratory in which they found that ephedrine and adrenalone
hardly affected the accelerative fibers of the sympathetic nervous system but these drugs
strongly influenced the inhibitory fibers. The fact that the mydriatic action of ephedrine and
adrenalone is far less potent than that of adrenaline seems to be explained by the fact that
the dilatator muscles of the pupil are innervated with the accelerative fibers,

2. In the rabbit given a monolateral resection of the superior cervical ganglion the pupil
on the resected side responded much more sensitively to these three drugs than that on the
normal side. In such instances, there can be observed the socalled ‘“Paradoxe Pupillenerwei-
terung” phenomenon.

3. The administration of yohimbine alone has hardly any effect on the pupil of both
normal and monolaterally resected rabbits, but in the rabbits previously treated with yohim-
bine, the mydriatic effect of adrenaline is clearly diminished. This fact further supports the
contention that the accelerative fibers of the sympathetic nervous system are the principal cont-
roller of the dilatator muscles.

4. Urethan is found to enhance the mydriatic effet of adrenaline in both normal and
rabbits monolaterally resected of superior cervical ganglion, but a similar phenomenon can also
be observed in the rabbits given adrenalectomy. Therefore, it seems that the enhancement of
adrenaline mydriasis induced by urethan is not due to the increase in the adrenaline secretion
but rather due to the paralysis of the cerebral cortex.




