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Diethyl ether was first described by Valerius Cordus in 1540, and it is generally agreed that Crawford

Long used ether for 3 surgical patients in 1842, and Morton subsequently gave a definitive public demon-
stration in Boston in October, 1845, After this, ether use became widely published and the news spread
to London, where Drs. Boot and Squires soon used it on surgical cases at University College Hospital.
The importance and volume of diethyl ether in the anesthesia field grew day by day and year by year
and it is widely used by various techniques.
But, during the past decade, the frequency of usage of diethyl ether has declined and it is now hard
to find new articles on diethyl ether. The reason is that the experience of induction is most unpleasant
and stormy with secretions, vomiting and laryngospasm; also, excessive depth is often produced and in
the post operative course, headache, nausea, vomiting and fluid or electrolyte disorders may follow.
Another reason is the production of various new inhalation anesthetics.

Today, many serious complications of new anesthetics are reported; especially halothane may have 2
hepato-sensitive effect (Burnap 1958, Virtue 1058, Barton 1959, Temple 1962 and Bunker 1963) and
new recent articles were published by McArdle (1968), Oyama(1969) and Markello (1969).

It should also be remembered that, although its use in clinical practice in Britain and other Western
parts is now almost as limited as chloroform, ether is still the main inhalational anesthetic in many parts
of the world, because diethyl ether is still an excellent anesthetic safer and perhaps more inexpensive
than any other.

Since diethyl ether has recently been produced in Korea, objectives of the study were mainly
reevaluation of the effects of diethyl ether through experimental animal studies.

Nine healthy normal dogs weighing appoximately 10 kg. body weight were employed in this experiment
and 4 dogs (group 1) anesthetized with Squibb ether and 5 dogs (group 2) with Korean made ether,
were used for the study. Endotracheal intubation was done under light sedation with pentobarbital sodium
30mg/kg I.V. and the tubs connected with a Ruben valve; Nonrebreathing system which could be applied
0, 0.3 to 0.5 L/min. through the Heidbrink Ohio Chemical Anesthesia Apparatus without any
anesthetics.

Cannulations were applied into the right jugular vein for C.V.P. into the femoral artery for arterial
pressure, the femoral vein for fluid infusion which contained Inulin and B.S.P. (priming doses were
50 mg/kg and 5 mg/kg and maintenance doses were 0, 25 mg/kg/min. and 0. 05 mg/kg/min.) using the
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Harvard infusion pump (2ml/min.), the other femoral artery for blood sampling, both ureters for urine
collection, and the common bile duct for bile collection.

A Polygraph Grass Type 4 Channel Machine was connected for E.E.G., E.C.G., C.V.P. and arterial
pressure.

During the whole of the study, E.E.G., E.C.G., arterial pressure, C.V.P. and arterial blood sampling
for PaCO,, PaO, pH and hemoglobin, and urine collection for Inulin clearance and bile collection for
B.S.P. clearance was done every 20 minutes through a 4 hours (one hour for the pre-anesthetic period,
two hours for the anesthesia period, and one hour for the post-anesthetic period.),

Arterial blood gas, and pH were analyzed with a Radiometer, hemoglobin by the hemophotometer,
Inulin clearance by the Schreiner method and B.S.P. clearance by the Pitt aceton method.

After the post-anesthetic period, tissue specimens; the heart, lung, liver and kidney, were fixed in

10% formalin and stained with hematoxylin and eosin for histopathological study.

Results and Summary

An E.C.G. tracing with pulse rate, arterial pressure and C.V.P. were not changed significantly during

ether anesthesia in dogs.

Within the first 60 minutes during ether anesthesia, PaQ, were evaluated but after that gradually

declined until post-anesthetic period. PaCO,, pH and hemoglobin values did not show any remarkable

change in all experiments.

B.S.P. and Inulin clearances during ether anesthesia were decreased but recovered slightly in the

post-anesthetic period.

Histopathologically, in a few dogs, a slight alveolar edema, capillary congestion, alveolar wall thick-

ening, mucosal degeneration,

destruction of bronchioles in the lung and glomerular ischemic changes in

the kidney were observed. No other pathological findings in the heart and liver were found.
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"30mg/kg ¢ BIRAE HHENY BB ohg JEF R
2 AT ZNo 9 RE) REMNRR THL AR
EAE EASY FERNETS BNA T PRIZE Y
o},
Heh EARFR ¥ REIRS BHAA 3 way stop-
-cock o] Hf%=l polyethylene (0 3 mm. o] #J 15
-em)$ &% BAREA L BIRE BYHRREY, Bk
mPREAA HEstdch $FE EUREIRE 2 BEE
& FEHAIA polyethylene (R 3mm, o] #715cm)
% #EAE®EY #% Grass type 4 channel polygraghel)
et HERE ¥ POBIRES &4 &% A g
o, W W REERA &% SMERSE HAEAA LR
polygraph o] s@#gste] LM Lead I 9 RS E (Fronto-
“Occipital bipolar lead)-& [RIFpel] EE8&BIZLe Al bk
Hth REBESHRe s BHEsta BREER % HRR
“4gel] polyethylene (€ 3mm, Ae] #J 15em>-&
ABEEIS FEANA Wl e Bl HE SRR 3
=& slgel a8l x @il ERRd &% YHE wd

o EARRES BHAA polyethylene H(nfE 3mm,

Aol 7 15em) & WAREESY K &% RERRE
Epres

B. K E

LI BhpiRfRe) B # B 1RH KBS L, F
oA e AERBREES JES H5ke] bromsulphalen 5mg
/kg & MEEe® HHEly mifR CEBEY &3
BYLE Bkl B3 AHABMKY BREAR brom-
:sulphalen -&- 0. 05 mg/kg/min. $#EE Havard infusion
pump & AT M HRAE IR = Bl
ol A8 ERBRERS WES Beled = Inulin g FA%
do= HEREL R s0mg/ke & FIRARE #@slm, #
FEow ABEAWKY BHEAZ Inulin & 0.25mg/ke
/min, 2 L3¢ bromsulphalen Zsyisl W7 B AHEESHE
a5k

REC GREEEBNE W 90 SR At mefaRg
EEOh ey EEs oo BBESA Soi v}, Diethyl
ether SLERHT HBRERC == 20 MK es H1HEE
Sk polygraph o] URIE, MAEE, O, WRE Y &
LIGRES EHSEEsd er BEmE - B &
Hghed. A ¥ "EMERFSE, pH maags e
gk

FFgell 41 &) bromsulphalen 328 9 B A 4 Inulin
FREBES WEH7) Bl 205MKeE BE 3E
ZAA My, B 9 RE BRIk

olol & HAMEH: diethyl ether &) L v B
R AEEel] B Telg o] %) diethyl ether A Squibb

9

®it WREHEE 1, 2, 3 U 44 FEHYD L R
PEEERBL@EYELR 5 6, 7, 8 % 94 FAND
-4~ Ohio Heidbrink No. 8 Z&KZ2ke] Yol 5 300 HE
500'ml ¢] Ee#zs}l g7 Ruben value & FHiste] JEER
AReE #gaslgrk. ol« KT WBEE HHsls B3
o MEEE Xio=m 3o HREEEE RWEisdA-h
diethyl ether B 120 R 2 A% 60 7RIS 20
o2 polygraphel| LM, MEERE, OHEE BIE
2 hUBIRES kst H%Es)l @k Bromsul-
phalen 2% ¥ InulinfrEHEE 2o $dtedA = M
B 2 R EmeEtgch

C. {t85a34n

Mfaszs %R Fisher Scientific Company Hemophoto--
meter Mode! No. 55 8 {#fste, 2el3 BiRMAY
BESE, IRMERHESE ¥ pH = Denmark i radio-
meter & A%k &% WESH Mmif € BHA
bromsulphalen @@=  Ochward @  Pitts (1956)4)
Aceton fiHikell {kebe], miE B R Inulin GgRlR
& Schreinerjiitio]] fk3le] £4& Hi7slgdok

D. mAGRBY BE

BHERel £THNE A & BRE ABRNLE B
ot ngron, =3 £FPH W, O, F ¥ BRY
ERE AW Aol EiEstd 10 % S for-
malin o] E'E% o} #iE)sle] Hematoxylin @ eosin ¥
&3 P.AS g st HEskg el

X 8 A

A. Diethyl ether }%B3Bs2] FTTHE,
BERE 3 medgl

Diethyl ether #3814 3 BEE —ESH #4717
Bt WEES BRI 2044 aphay g
rhythmicity 7} #sk=] gl voltage 7} whgbowd #rugrsl
Vel o) suppressiono] el a g Aom Mo}
Clower(1953) ¥ Martin(1959)e] fka} 247 Level 1,
B Guedel Feoll K% BRBRGRE ¥E9) $H=8#,
SRR MR AS 4 o ddddh

Diethyl ether #8271, w1 8 #al del4 LEES 8
b #70E BEe] gided, LEY BIEE LB
IREE 9 mfadks Mesld 193 RS 81, 2 3
o4 A4 REEE vke} 2ol BOEEE HEERNT
7543 153, 3313, 13/min., FHR 60 B 120 57ikel] &4
163£16.86 3 160216, 60/min., =] 7 HrBLHe] 175+
22.60/min. 24 BT BRI = BMbE E ¢ g

BIIRME-L- diethyl ether #YERMIS] UKHEHARE, HHIBHIEE

LR, M,
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¥ 1% Diethyl ether #5131, + R & LAMER

%3 3¥ Diethyl ether a3, & R %4 RO FIRE

g ) (mmHg)
e #® B o # B B B &
BB BT REE BYER HeBR REE
ke) 60 4 | 1204 ke) 60 & | 120 &
1 9 50 120 120 150 1 9 f 10 12.5) 10 13
2 12 180 210 210 210 2 12 4 10 10 10
3 14 210 180 180 240 3 14 6 8 8 | 12
4 12 120 0 90 120 4 12 8 10 12 11
5 14 120 150 150 — 5 14 2 4 3 -
6 10 180 210 210 — 6 10 8 10 10 -
7 9 150 180 180 — 7 9 4 2 6 | =
8 11 180 180 150 180 8 1 10 10 6 8
9 10 150 150 150 150 9 10 4 6 2 | 4
, wmmae [153. 33 |163.33 |160 175 mamee [6.22 1805 [7.44  [9.66
wemmnm 1955, 193 s 1-16.6()‘ Yap g0 T IMEIBREBE 715 68 | 3 64 "5 80 "5 27

9 2% Diethyl ether H8AT, v ¥ #e] HIRESE)

# 4% Diethyl ether #lBHF, & W 9 MERE

A,/ SR mmHE) (em %)
w om| B omow | B & BB ,
[tk AN | RERAT ———““*—‘ &k BB | IREERT #HEk
| G 60 5 | 120 4 | (ke 60 4 | 120 &
1 | 9 | 160/120/ 152/108] 148/ 92| 164/204 1 o | 133 | 108 | 159 | 139
2 12 || 130/100] 152/100| 152/100| 160/100 2 12 | 1o | 11| 113 | 110
3 14 | 90/ 60| 84/ 56| 80/ 50| 100/ 50 3 14 | 120 | 128 | 105 | 12.4
4 12 | 108/ 60| 104/ 52| 108/ 60| 118/ 76 4 12 18 | 11 | 132 | 106
5 14 | 152/112] 168/116 160/130 ~  — 5 14 | 100 | 105 | 107 -
6 10 1| 192/140 180/120| 192/132 — 6 10| 134 | 142 | 11 —
7 9 | 192/150 204/144 176/132 — 7 o | 99| 93| 105 —
8 11 | 145/110! 118/ 88| 120/ 80| 162/116 8 1| 100 105]| 95| 92
9 | 10 | 172/132] 200/144) 190/140] 192/140 o | 10 | e | 117 | 11,9 | 1.5
Ty 0//145}8. o6/ ors, 131 51 g |0t (8T o0 006
FHELERRE| 00| ~ 103 102 %8
11, 33)/+11. 701/=11. 931/ 14, 90

o) iy 149413 0 mmHg/109+11. 33 mmHg 1€ Aol
g 60 ¥ 1204Fe] 151418, 96 mmHg/103+11. 70
mmHg ¥ 147+15. 13 mmHg/102411. 93 mmHg, =27
I BERES] 149413, 51 mmHg/98-+14. 90 mmtlg & =
T EEY e BHe 2 T gl

FLESHREES] glol 4] & diethyl ether #i58 7 6.22:%
2.68mmHg o] & A¢] HHh 60 ¥ 120 Sl 8.05%
3.64mmHg % 7.44:3, 80mmHg & %/ #sl: @
F1e rga iRE % 96643 27 mmHg g o), #
HEme® EHEY: 2Ry £ 5 itk

MmegEiEd o4 & ZEl 11. 440, 45 8m% A9
3 #HEF 60 R 120 el 11.5720. 62 gm% R 11.96
+£0.69gm % f.o= B HKoll+ 11.43%0.66gm % 2

A HERMY 5 2R gk

ol elzko] diethyl ether f#ifSel] glol LEME, LA
B, SRR, SOERE 9 meke M EHENs #%
Higste] B2 B #MEE £ 5 glglsh

B. Diethyl ether HHE:e] MiEm+ MieHE % pH

24y

2WHBES Bl BRBR2E —BEREER ¥
PH L WEE 2ol f8te] diethyl ether L8187, & H
o] BIRMFEMSE ¥ pHE HwEsly B R#2 & 5
6 8 7 Foll R wls} zpo}

B} BRG] MESE-E diethyl ether G Fi
129. 32214, 23 mmHg F& A o] #HBth 60 Y 120 65
dlE £4% 179.67215.60 mmHg ¥ 159.27+10.66 mmHg:
24 45.12% B 23.16 % ¢ Wip#-E Holm glovk
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% 5% Diethyl ether {81, & ¥ #s3]

# 7% Diethyl ether JZBIRT, b ¥ %9

BhER MR T 5 IE M E) BhiRf pH 9| B8
" ® B\ 5 B o= | #®& B % )
B HKuE & HLERRT g Bt LR B
(kg) 60 4 | 120 & ke) 60 4 | 120 &
1 9 109.4 | 151.3| 156.5! 122.5 1 9 7.18 | 7.18 ! 7.06 | 7.08
2 12 99.1| 130.4 | 148.5 | 121.7 1 12 7.24 | 7.28 | 7.22 | 7.24
3 14 103.8 | 160.2| 154.2| 1125 3 14 7.27 | 7.34 | 7.32 | 7.07
4 12 138.6 | 173.0 | 140.6 | 148.7 4 12 7.08 | 7.12 | 7.10 | 7.08
5 14 126 165 145 — 5 14 7.21 | 7.26 | 7.26 —
6 10 190 245.5 | 232.8 — 6 10 7.26 | 7.28 | 7.18 —
7 9 190 272 116.6 —_ 7 9 7271 | 723 | 7.15 —
8 11 108.2 | 168.9 ] 168.9| 1150 8 11 7.24 | 7.24 | 7.14 | 7.23
9 10 98.8| 150.7 | 170.3 | 104.0 9 10 7.19 7.21 7.13 7.13
wgzmee 7,22 [7.24 717 [7.14
il e 12_4?'12_2231;9'12,760154_?'137661?6.519 ijgﬁig*&%! =+0, 022 =+0. ozzl 0. 027 0,002
% 100 145.12] 123. 16| 93.18 4 2l B5te diethyl ether @ o # brom-

% 6% Diethyl ether B8, o Wik

BHHR  — ER LIRS 8 (mmHg)
# ® wm OB
BHER HERR %
(ke) 60 &+ | 120 &
1 9 | 57. 0| 554 | 525 | 45.6
2 12 | 48 8| 40.2 | 447 | 375
3 14 || 30,10 37.2 | 45.3 | 32.6
4 12 | 4730 727 | 536 | 49.9
5 14 | 5010 431 | 43.7 —
6 10 | 4330 321 | 30 —
7 9 | 4040 427 | 447 —
8 11 | 43.50| 525 | 52.5 | 41.0
9 10 | 49.40| 50.9 | 49.5 | 38.8
g [0 0% 98

#ERH 60 ol & 120. 526, 19 mmHg 2 #8057 {Ho) o+
7HE RIBE Eol 2+ AL ¥ 4 Uitk

ZEELIRFE S EER diethyl ether #BI%, 60 Y 120
Srikpe} thell &4 45.9914-2.51 mmHg, 47.43+2.76 mmHg,
46.28+2 46 mmHg 3 40,942 47mmHg 2 ZigE)e]
soleh

pH % diethyl ether ¥Ba3fell 7. 2240022 9=, &R
60 W 120 ol &4 7.24+0.022 2 7,170,027
don, BBtk E7 1440 002 24 BT MO &
e e JlE BiEe £RE: B 4 gdvh

C. Diethyl ether #:52ek2| FFM 0| 42 Bromsulphalen

5533
Diethyl ether 71 [Figiee 48] My 2 GRIEE

sulphalen & #fHehd A & RWL 58 Kol T# ol
S} zrel. B EARE, b 60 W 120 BEe)l %9 G
H &L &% 0.063220.013ml/min., 0.057+0.017 ml/min.,.
0.04320. 020 ml/min., % 0.04340. 007 ml/min 9,
bromsulphalen B 258 £ % 36, 68:-2. 45 ml/min., 31.87
+2.92ml/min., 30.443-2.86ml/min. & 31.4841.75ml.
/min. 24] diethyl ether #5ih 60 R 120 el #%&-
13.11 % % 17.01 % & WAt BEE ET &
B3 EHAe 2y

D. Diethyl ether 3 HE2| WROAS| Inulin B

Fhel4 R ¥ afdid nAx B 25 853
of diethyl ether #B3, & ¥ #%¢ RE Ylinulin a3
g Hestenll 2 e $oEd Ry wkel
th. BN diethyl ether #8aR], o 60 ¥ 120 Frh§sl ol
REEHE-L 0.898+0. 17 ml/min., 0, 6940, 19 ml/min.,
0. 25-£0. 086 ml/min., & 0. 2940. 19 ml/min. ¢ 32, Inulin:
PrEEL 30,942 35ml/min., 25,4471, 72 ml/min.,,
17. 8942, 73 ml/min., 8 20, 65::3. 87 mi/min. g =}, o]
9}zke] Inulin &) [Refkifie diethyl ether #EE 24 60 &
120 77ffell &4 17.67 % % 42.1 %9 W7 dsiov
KR = S0 KHE=EE AL & 5 7 ok

E. Diethyl ether ¥ Bt & ME0] #5t RPEHS-
# mR
HWREY FiR | 2KEBEe] T & WNE HEg
W RS L, B FF 2 ERESZH obFa b
E & 9 glgl=h
AR R . WS FRees = IWEHS
el PEEEP LR EREY RS BEsld B
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8 8 ¥ Diethyl ether {38857, & L 7£¢] Bromsulphalen fr#&:%#
(ml/min)
% B’ O§ % A s B Oo®| #®
#® =B
% o & 8 (k) * + 60 % 120 &
g v c Vi Cs.s.p
B B.S.P Vs Cs.s.? Vs Ca.s P
1 9 0. 070 30,5 | 0.068 2.6 | 0055 21.8 | 0.040 29,0
2 12 0. 042 3.5 | 0.035 25.1 | 0.030 18.7 | 0.030 315
3 14 0. 070 421 | 0.065 216 — — | o0.0%0 29.9
4 12 0. 065 22.1 | 0,052 20.0 - — | o045 2.3
5 14 0.075 30.4 | 0095 30.7 | 0,080 31.0 - -
6 10 0. 062 45.0 | 0,043 4.9 | 0.032 39,5 — —
7 9 0.047 36.7 | 0.055 4.0 | 0037 34,0 — —
8 11 0. 081 4.8 | 0058 36.0 | 0045 321 | 0.048 39.1
9 10 0. 035 420 | 0046 37.9 | 0025 36.0 | 0.046 33.1
- s 0.063 13668  [0.057 L& _ D.043 [0.44  [0.043  [3L.48
FIONE L EERE I T T TR I R R
% 100 | 100 } 90, 48 [ 86.89 | 6825 | 829 | 6825 ] 85. 82
* Vnzﬂgﬂ' HEHE CB.S.P:B.S.P %fz%; ‘
W 9% Diethyl ether A, o ¥ %9 InulinpEzE
(ml/min)
#o| oW i # £ B B %
B =R
B E R + 60 o 120 47
(kg) VA C T Vu ClN
v W VU CIN VU ClN
1 9 0.25 286 | 0216 17.8 | o015 13.0 | o0.015 15.0
2 12 0.47 3.0 | 0.263 23.5 | 0.070 16.0 | 0.144 22.9
3 14 0.38 221 | 0.2%0 19.7 - — 1 010 12.0
4 12 0.28 20.3 | 0.225 18.6 - — 1 o014 10.8
5 14 1.39 37.0 | 0.9 28.4 | 032 26.7 — —
6 10 0.78 20 | 060 23.0 | 0.30 20,0 - —
7 9 1.82 286 | 202 3.6 | 0.70 10.0 — -
8 1 1.89 32,5 | 1.00 20.4 | o021 170 | 124 33.7
9 10 0.82 30.0 | 6.69 270 | o041 22,1 | o012 29.4
. 0. 898 _ 75,44 0.25 17,89 20. 65
Fomegems 58 hooxosspeoxo M 0B T8 o 290,198
% 100 100 ] 76.84 | 8233 | 284 ’ 57.9 3229 | 66.83
A Vy=REHE * Ciy=Inulin fhxzE

SeFCE 105% BR).

BHE® 2 € 38 BRAY 20004 HilEge) &K
T BES € 5 ey, = 3% 58 BRAY 2
4 EEnEEnE £ ¢ ook, =Y Hnke 2
FlAl A E 5 9t BHHESE 5 6, 7, 8 8 944
£ WRELEEE 50 Fof & 4 Uk = PEEH
2] ERBRNM(EE R 84 (degeneration)W o)
FELo] ZHe BiRel 264 B 7 dsich MK B

— 1

BMRoE B HREN RS TRt goy
FhRe TAnTY AmRke HHERS 6, 7, 8 8
9414 LY BEReH, Ffr ¥ BiTHMRSE =
obf-® FTRol flglel At O F RS mEmEeRy B
Relle #3E =k Ao dsis

* %
Ether jififol]l #3 BRR ¥ HARERS &Y R
2 —_
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% 10 % Diethyl ether Rtk MM RBMEBHIFIR

ﬁ B i SRR R
R =
1 £ o+ | =] =] +]|-
2 - O I =
3 — — — — — —_
4 i
5 + -l =+ |+ -
6 | W | = | H o+
7 + Hl -+ + |+
8 + + - H |+ +
9 + Hl -1+ + |+

(Ey%Ese 1 2 3 9 4= Squidd &L ether FHY &)

EME] BE 1208FH L BEEd %8 #E F
o Stov, A& HER BE 3o &k HREAA deK
BE EEE 3 KA HEIA el

—fxye 2 ether & R4 ABMHHHEMEL X500
LB A bR AR ek B BB T4 KR
ole, 3] WA, Mk, MR W IEEel M
Z BRI BEolrh o] m¥E ¥ ez B
HE FEE BEWMAT S, FBREEE BIEAZ. el
A MEBERITEAY 2BEE LRSS Bilde B’
AREEEHIS] RESE MR BinA Aokl Sx, MR
BEE 2 RABRES Bk RPA7A e | A
A 57 whEel el & WEANA £ BHREERIEL T
33l {FFY- pentobarbital sodium & ##e] BT R MY A
oA #hel]l RKE] FFgon, etherd| HREEE
M R &S] FRERER R (st R
gk Wi KWEEY #bye BRES MENS ZRR
Erel e MERS, TEERELHR 2 B B F
9] S S BRI HRAISE ether HERRGY B
MR % 9 ZEERRSES BIRESS Kites
u] £ Rol KEMES FTR-E MBRE #FHRY & i
#7143 % s

Ether = RS PRt B d KERFWHE
EmAo = KE, REK § AREH% ARE EEA
712, MRERERES WEstd RhEE Kihes
EEAZ 2 =% ENZAR ¥ aEZASE K8
ste] R W BE I AR BB Ao AW @
*x AREERE] W= I MITRIREY Bl b EX
S Rl dela & P A ek 22 ERET
A= HERTReoRE BiRMF B ¥ RS
] EREARY oF2AUL BT #Ehe Ry &2
EE MR ek Relv BiRmF pH = ¥ B

$ Egeul, o]k MAKRIA 3 XE R B
REAIF R . 2l ERRA sl A& ether £
HB2A BimiEe] Jelde & Fftslch(Bunker, 1963).
ol9} & ZRE ether MMAFER FRAA HHE Je
adrenaline W Nor-adrenaline &] Fo] Z oy AN 3l
o] A& F & nor-adrenaline o] M=l 7HEoleln ¢
v}, BJ nor-adrenaline & RBfEAA Bz BBASA &
21} adrenaline & FAMBOE FH9 M B
B 7 dEolstn %l 2y Ul E FskIL
Aol AREEAE] WinE Rl A& ether RiRt
g M BmiEe] TA st EHEol ek ¥
uk ohel FLEEFIMC] HERR REHEEES 2 e
BAS il A & ether GiBt-r HF RBHEBMIES] 2
AEfFEe] ok gc}(Bunker, 1963). olbte AL
cyclopropane o] 1} thiopentone-N,O BBl A ¥ 4 &=
Hgole}

MmEES Bbe CEEE, KRNEEL 1 08
&) ZoEErh Ether #BR: LAFIRMEHL SHR O

Ex LIEAAA L 4= g (Price %, 1955) Ether
Rilsrh 2R o) fERlo] = nor-adrenaline o] it
Bol fkshel Hing o = (Jones &, 1962) 23 ®HiH
8 ARG A E o Ll HEr ether o EHHIQL
EIfEmel RIS JutoR Hitd #Hi=ld
(Brewsier %, 1953 & Price, 1959) UijlkiEtt-2 ether
BB TAAE A9 FEes #Misclz Shimosato
(1960) & g, OEHES K #ax $AY,
T Bk e

m@el ol e miFEe] EFT RS, ==t M
Bt Btz Price £(1956)0] #&% ¢l gd=,
Mg “xE BES deon dgded FHER
A Mmage] #Epe] gldddl Ao wol MFe gl
o] 4 % ether #arh & #Bhe] YUwl A P}

Jones £:(1962)% ether JiBfch KigEPo] TR
WET w o, MBS el MERE-L HES)
oh H AW 2R A mE-E ethero] kel R F
EERKAEIERS] ether ol
e EES e ARt g, 2 Kl BN mE
- BEE Yope EoF Ste OmEGl = FUsEe] o
el el

o] o} Z+-¢. FhedEol] ether BREEE: MME-S FE= RIRE
R k7Fs, & WAl ALl o] EERF T4 &
] B 2 #EE TX g A Fr

Ether fygiz (R TR XiF4-& Supraventricular
origino] =y, {HiMRe] T~ 458iye] o}, Collins
(1966)+= EEEEfIs 20 9% ol A] premature ventricular con-

= 1} o= nor-adrenaline £
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tracture 8- 2 gF.ow], displaced pacemaker &] 65% 7}
Wit MBy(nodal rhythm)& 71Xz ggdvhn H|E 3
et 2 KE] ether = cyclopropane o]} halothane
wEBANE LETEES BfRsle HTERERS
sbalm ¢l¥w] o]4 cyclopropane o] 1} halothane =
BAR 1) “REREERS BP, 2) LAY B
%} catecholamine &) fEFIFENT, 3) AR #H W
4) AEME WH6 BRI stglch =eb4 ether
HEBE= cyclopropane o]l halothane o o} &% [3#
%P E® §lo] epinephrine ¥ nor-epinephrine &
Y 4 9lr}. Robertson 2:(1956)-& ether REREYE MR
ol 2587 BEHZ A% systémic baroreceptor)§ M
Al o4 =F LRSS kit L S K
Y MEIFR& Rt BBEE of el wek B
BREGHMEC] &3 Jebhdvix #4d 2Ed RKK
Boll A TERRS HEE 8 5 d L FMBEEST K
9, BEAF SBSE KE SHmd ¥ s
BR%o] ¢gldlsl A& X dHo.

RS #ikel] gl 4 McArdle(1968)+ FlZ7F 9
vtz 3¢ o) Elfstrand(1899~1900) & 3 REmEHEEE
o Jrisl WopeR REMBMEMS MHE KHikd
LN BHUA Endetn std AV o AFzed o
A E LEKY Bmete EHEe] v AeR Mol &
#e| @l LTS BEY & A=

FOBIREY A s FEtemez e glon
EF ERESE HleE By, o]Ae] ethers) EEE
B9l OIS BIEIERY R eAE BosdH

R ulel 2o ether & LREHIER-E FHEA A nor-
adrenaline & i< A Lol W WHERE #His
E7F 8 RKBinEA A o] amine o fE-E EHES
X g} o]g} Fo] ether 7} HERe] ulAle MWL
olA = feEA £ Fovk WA AL o] BT ether
BB TAA = M, OB OEE Y PUBIRE]
Az B WH glo] A #HRHIE &+ A

Ether o] @izAyl FFEfEAS o, MRS HiE
o] Bz BRE wk gleh Kol FRBES EFA
ol el A HEHY EF ET ot BE% KKl
o] oja] e kel WEAAT. ey olvl FREME
Beo] ETH Bl A £ ether BifFe %3] 28l 2
5ok BT HEE derhn #4655+ (Collins, 1966).

Fmfie EHEAY LEHEGY 5¢/min)d # 25%
ql # 1.2579F 1.5¢/mino] v} FBTIAAE A7A
25 % 7} WHset # 0.884/min & WA HWET
AAE 2 o oA Feh(Shackman & 1953).

Price #:(1965)-& cyclopropane BiE: Fell 4 indocyanine

green-& St Frfike]l WA R E MESNT ol A
Mg R 1A Eine RIS Tkevel
feleb stgich.  Halothane Bilfes = ARIMmEE 79
#ik glo] Fmusl MO v ol mE TRez &
3 kavsl BEY Aelel 8¢l w}(Churchill-Davidson,
1966). el B(1965)+& TR A Heatik colloidal gold
¥ f#Alste] halothane-g % mMEES 80mmHg 2
THAZRE # Frmgel 283 mE 170 mmHg<l
7E halothane #XEAZ¥ ¥ vl #ind-S W25 halothane #
BEy M ¥ OHEHEe] BARE REAAE FREAm
ol ¥4 WERD & RBYcly gt —Hve R B
BTl A el o fimel kot kel #inse K
W OBEEY KW Binvt g 2E ARmEe
Migor 2R Za YE MKE KPR 2¥os4d
I &R Rt BOE e Ao MB glod o
It E Y HE-2 catecholamine & o] EEHE Aes ¢
#2 gl

BRERRY FreE &R 13 £3) #EAEsEe AE
B.S.P.¢ HHEREEE At FHikelEl sl on (Mac-
Donald, 1938 & Mateer &, 1943) ether #Ha# F+#il
Az BS.P. BMEUERS HIEsH= Fii B.S.P. retention
test & MR i § BEKRS HWEE v H®R
% B.S.P.7} FrffieAd] #Ese —E @l &
#®e EERE SWEE BIE SWERE AEY flv
]9 FiMscl(Braver %, 1950). Epstein % (1961)<
pentothal sodium s} succinylcholine -& ¥ Fi8}gl &= FFhg
%] B.S.P. extraction 3 MHEREEFE] BPE L& @ET
ul 9l Morris (1960)+ 10 5% 25 % & “RR(Litk
% halothane 5} g2 5 9L « MmEES Tt
B.S.P.aE®s HoE HRsged EE i &
% EEL Bstdw shed 2 BhE ZEBLRE Y B
TS iESe] REY I sttt R(1965)+ halothane
HEpTsel 3ol B.S.P.rdke] gkl gllevl
ol k= BiE TEMLHEY LM =t BEBRIE Fo o
o Eul = Fgshr BitoW 9 BSPEREI] Hps

L& JFfEe] W BEEE £ sk

JR&-¢ chloroform gEE o} o] ether #EAHEA = &,
pse] RS S KHE ether IREHE RREMHERS
Waeo] JUEEEel BRMTIEE ke hRERE
% Bmismkel WAslz RBREFILE LASA,
ADH g mine RSN K7 BRikH #
e e fEEekn 8 AW 9 (Collins, 1966) B M-
E#ANA LHEHRG/min)e # 20~25 %, H 1, 100-
~1,200 ml/min. &] MmiKe] MWAEMoE S4aslz 3o
W BRI Tl A # 800 ml/min. = 3= 2 EHLERE Tl
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£ 200ml/min PIFE Hodscta e olgzgde] H
MRS ME ¥ o FEsl mEd Bl MkE 2
ek & HE deAdE RE-L BEAN00 %) H
3 ether #H# €0 3l 120 /7B¥oll 4 76,84 X 27.84 %
2 BEs] HoE g or InulinBrEFEE Q00 %)
ol Hoal BB 60 R 120 5ol £4 82.33 9 57.9%
2 RPE v} o)L BAHE BHHRRIRFI L
H7F A @4-& A o]t cyclopropane o] 1) thiopentone #
Ao} zho] FRIMFS A HIZIAY) TrE REg
X el zelw BREAES BRE T EMes %hif
el 3 A o (Burnett 4, 1949), RE = Inulin
BxFize] ether MM A2 WHY S BEY = g

MR RRE EAt BB ether = fHMEES HiBES
WREEMANELE BAE L WBERS e BEges
ERde. 2 PEL B MRS wol #me
ether 2] 90 % Ll ko] BHE &shd ol R, @, F
B2 M S d4 #@sE Bk R l(Collins,
1966). Wylie @ Churchill-Davidson (1966)-& ether =
A A 28R Revta gstgey Van Dyke
#Q960% ET MRl Biklvtz gz Collins
(1966)+= MBI BLE FiEx) dectn 3gok
zel1} ether o BE =+ HIBRAA 2 SEBED]
FlEel] ¥ Eilol = AR #EE 718 28 %
ok, B BliEHEd] = thioacid, sulfuric acid, thio-ether,
sulfate B aldehyde o] BHgvg 4= glon Rl =
K 2 ZR FEETAA # 2 Kol BHgezq
-ether peroxide @ acetaldehyde 7} %3 HMR=E= 24
-alcohol, sulfuric acid, mercaptans o ethyl esters &5¢]
B e (Wylie 3 Churchili-Davidsons 1966 R  Collins,
1966). 2y} o] Tplispe) MEEMI] whe} o) u)
e #HMEM] OB X 9 m Bume (1946) &=
aldehyde & 0.5 %, Mercaptans & 1 % Y -peroxide 0. 5%
RS BREE BN JIE BRIAE AWE uo)
A gskek 2 plE4] aldehyde o} peroxide 9] iligEol] A
= A BE BEEY B T @EN9
Wylie @ Churchill-Davidson (1966)+ Mercaptans o)
ether o} 7l REM & o] PPl 4] R AU
7b e B ¥ EnES \istn dhqdsh &
W A & 2 BRI ether ke HEEY 28414
—#Rye 2 el A ok FEEREN o it
s EMMmEEEn, MFESE 3 MilRiE BE K
RS R W BEEE B 4 3133 Squibb B
H# EE ether & AT HlA v wol BESUx
HRA A = kR Amike 4 Al

LLE2] KR u] £9] Lo} ether Hfrh FIEM = Level

IH2% H15 1969— 15

Oo] =l e Sk ATPRTNA SERm+ % W
“HERESEE ERo R i 0 BIRE, b.O8IE
E Y mekEs qsge] gdded Lle HF 8
e EEd 2o LEHEEAE Bl itk

2.2} ether #iBR [Pl 4 BS.P.RrEEC] HH
S el A Inulin Braige] BRES ETSIglen o&
ether 82 N3 IFH ¥ WWMMS REHE RO &%
o] fEkd Ao= BRs- RESY HSffRozs
Bibiell 4 FEBue] FHE, EMMEEMm W BhHEEEAs
PREEREEE ¥ % 2 B4 kR
o Rmikd BEYT <+ ddel

w2t ether s EHBF T+ PR 9 FER
of mlAle Ml JIEIh MREELS —mpoz W
e S Wty MRER BHY BES 2A 2l
£ FWe) M & REA ether A9 T 4F W
Tell HE go2o) sl EHA S sl

% B

Diethyl ether - 9w}ele] Ao #@sle &3} 2+
& FTRE g+

1) Diethyl ether #:55s L EHN, BHEEE, S.LEBKE
Y omease 2 BN, b R #d oA Al BHEHYE
e s LHEEB e BHTY Ehnste B
e & 4 Ak

2) Ether B2 AES Fste) BIRMmP BLHEES
¥ o pH #ke FlEsigor HESMEL ether i
He kR34

3) Ether ¥88% 2] bromsulphalen Brkate W4
e M-S Lo ether HRPILHE T AR E B
¢ e ¥+ de=h ‘

4) o] Inulin Brka s ether iifaAh F#shAl W
D3ty o BEFLE T EH e KRG e HEe R
vk

5) Ether {3tk & WREMS HRENo 2 WHslY
ul wb Rlgl A MEiES E#T 2E EAnETen |
FEMREERE/E Sl PEE Y MY W REE el B
7k gl e B BARE AnRsE ¥ ¢ Ao
4 O 2 FRESS ERBeFT R v obFR A%
+ £ 5 g

kst zho] AR #HRE Mol ether HEE FF
BSP. Bx&E €T, HME 3 BHe Siasy #r) g
fehlel HEEE H& o8 Ho} ether o) WEURL
F8l PREBBRE WY B BF] m—F LB
sx BpEE vkl ol
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—O @A WX WRKE ¥ R\ O—

M 1 B%ES 39 MRS R Wl 2. ByHER 69 MREMTR
BRI WEBMATRC g B e 2, SHmEBn 3 ke
H&E ¥ PAS HEx430 AEELSl MR BR BB N Bt B9

H&E Y PAS Huf:X430

Kl 3. BYER 29 BRARIE M 4 BHYER 8 FRESHR
HET WEENHR] & BB ARl EEs AmikE vy HE E
H & E 2 P.AS. Z4:X100 9 PAS Gy X100
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FRIE TR ol kK Bihstdl HNERS
e A REE BEEIE BHY BEE oA @
oA BB U FHEHB A BRBE 2] =
Al = ARBE SHARE 2ol ZHTHE
BREE: SRR EA S ¥ R i B BR R 4
BEZEER H#Efr] BR¥css HeRE U $4
China Medical Board o] #&-E #3lt vl ok
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