Sept., 1941

THE ANESTHETIC POTENCY AND BIOCHEMICAL EFFECTS
OF 1 AND 2 CHLOR PROPENE-1 AND 1 AND 2 BROM
PROPENE-1*
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D. F. MarsH, M.S.§

InTrODUCTION

Tae investigation of the comparative anesthetic potency and acute
toxicity of a series of saturated and unsaturated halogenated hydro-
carbons has been the subject of an extended study which started in
1934 with the preliminary experiments of Peoples and Leake (1).
Later studies (2, 3) indieated that certain of the unsaturated mono-
halogen compounds might be more valuable as general anesthetic agents
than their saturated analogues. Other experiments (4) on the relative
stability #n vivo of a number of saturated and unsaturated bromine
derivatives demonstrated that certain unsaturated compounds were
worthy of further investigation as general anesthetic agents in larger
animals.

Four unsaturated compounds were selected for the investigation of
their anesthetic potency and biochemical effects in' dogs. These in-
cluded: 1 chlor propene, 2 chlor propene, 1 brom propene, and 2 brom
propene.

ExXPERIMENTAL

All of the compounds were prepared by dehydrohalogenation of
the dihalogen saturated- compounds using alcoholic potassium hy-
droxide. They were redistilled and fractionated in a Lecky column
one to two days prior to use and were refrigerated at 5 C. Appreciable
decomposition did not occur as evidenced by the constant pharma-
cological effects obtained.

Blood and bag concentrations were determined manometrically with
the Van Slyke-Neill Manometrie Apparatus by a method previously
described by one of us (S. A. P., 5).

For the investigation of each compound 5 dogs were selected with-
out any regard for sex or weight. The variation in weight was from §
to 15 Kg. Animals were maintained for five to ten days prior to use
on Purina Dog Chow. Food was withheld for twelve hours prior to

* Supported by a grant from the Legislature for Research in the University of Oklahoma
School of Medicine, Oklahoma City, Oklahoma.

t Located at the University of Georgia School of Medicine, Atlanta, Georgia beginning
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t From the Pharmacological Lahoratorics of the University of Oklahoma, University of Ala-
bama, University of South Dakota and University of California.
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TABLE 1

CoNCENTRATIONS OF HALOGENATED PROPENES IN BLoop aNp OxyGeN REQUIRED FOR
MAINTENANCE OF 20 PLANE, 3D Stage oF ANESTHESIA IN Doas

Sampling Intervals

Compound 20 {minutes) 40 (minutes) 60 (minutes)

Aver- | Mini- | Maxi- | Aver- | Mini- | Maxi- | Aver- | Mini- | Maxi-
age mum mum age mum mum age mum mum

Blood| 2.4 1.7 | 40 | 26 L7 | 3.7 | 26 1.9 | 38

1 chlor propene

[ 2.5 1.6 3.2 3.0 1.9 4.9 3.0 1.6 4.1
Blood| 2.7 1.9 | 31 ] 25 | 1.8 | 3.8 | 24 1.9 | 3.0

2 chlor propene
O, [ 251 15|39 | 24| 18) 33 ] 25| 08| 40

Blood| 2.7 18 | 32|28 | 16| 37 | 24104 ] 35

1 brom propene
O: | 28 |1 20 | 34 | 26 | 20 | 30 | 24 1.6 | 3.1

Blood| 1.9 | 0.9 | 2.9 2.1 1.8 2.6 2.3 1.6 | 29

2 brom propene

0, L5 0.8 22 20 | 05 3.8 1.6 | 07 2.1

anesthesia. Since preliminary experiments had demonstrated that
there was some irritation of mucous membranes by these agents, each
dog received 0.5 mg./Kg. of atropine sulfate intraperitoneally thirty
minutes prior to anesthesia.

Venous blood samples were withdrawn immediately before anes-
thesia was induced. Blood glucose was determined by the Hagedorn-
Jensen micro method (6, 7), blood lactic acid by the Rappaport and
Reifer modification of the Mendel Goldscheider procedure (8), and
plasma carbon dioxide combining power by the Van Slyke-Neill mano-
metric method (9). Anesthesia was quickly induced by the Waters’
absorption technic using a ‘“to and fro’’ system. The anesthetic mask
was constructed with a side arm, closed with a serum stopper, leading
into the soda lime canister (Fig. 1). In this way the volatile liquid

Injection side arm
AY

Sade fime chepmbor

Fia. 1. Anesthetic mask and rebreathing bag.
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could be injected and quickly vaporized in the warm chamber. Within
one to two minutes after the introduction of 0.5 to 2 ce. of the agents,
the second plane of the third stage of anesthesia (Guedel, 10) was
reached. Anesthesia was maintained at this level for sixty minutes.

Blood and bag samples were withdrawn at twenty minute intervals
during the anesthetic period and the concentration of each compound
employed was determined. Blood biochemical constituents were de-
termined at the same time intervals during this period. Blood samples
were withdrawn at thirty, sixty, and one hundred twenty minute in-
tervals after removal of the mask and were analyzed as were the con-
trol samples.

REesvLrs

All of the compounds studied were effective as general anesthetic
agents at blood concentrations varying from 0.4 to 3.8 mM./L. and
concentrations in oxygen varying from 0.5 to 4.0 mM./L. One com-
pound, 2 brom propene, appears to be slightly more potent.

Changes in blood constituents all .reflected a mild degree of sym-
pathetic stimulation. This is in all probability a manifestation of the
mild irritating properties of the compounds. Emerson and co-workers
(11) have shown that sympathetic stimulation comparable to that pro-
duced by dosages of 0.5 mg./Kg. of epinephrine results from main-
tenance of animals in surgical anesthesia (Stage III, Plane 2-3) with
ether. They also found that comparable effects could not be produced
with divinyl oxide. Guedel (12) believes that any anesthetic agent will
produce sympathetic effects if the second stage is not passed through
rapidly. Even with cyclopropane a sympathetic effect on the heart
leading to ventricular fibrillation may oceur.

The changes in blood sugar, lactic acid and plasma carbon dioxide
combining power, produced by the halogenated propenes, indicate that
only slight sympathetie stimulation oceurred. The recovery determina-
tions of these blood constituents are suggestive evidence that this may
have occurred as the result of the sympathetic stimulation which neces-
sarily is produced during the induction of anesthesia. This is borne
out by the fact that during the recovery period of two hours the values
for blood glucose returned to normal, whereas with comparable periods
of anesthesia using ether, Emerson et al. and Phatak (13) have found a
much greater delay in return to normal.

Discussiox

All of the halogenated propenes investigated are more potent than
the two most commonly used general anesthetic agents, cyclopropane
and ether. A comparison of the blood levels necessary to maintain
anesthesia at Stage I1I, Plane 2 demonstrates that these agents are all
approximately seven times and twice as potent as ether and eyclopro-
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pane, respectively. Table 3 contains the blood anesthetic levels of the
common general inhalation anesthetics, and of the 4 compounds studied
at the sixty minute period of anesthesia. Chloroform, the most power-
ful of the general inhalation anesthetic agents, is about equal in potency
to the compounds investigated.

TABLE 3

Broop CONCENTRATIONS OF THE COMMON INHALATION ANESTHETICS AND HALOGENATED
ProrENES NECESSARY FOR THE MAINTENANCE OF ANESTHESIA

Compound mM./L. Stage or Degree of Anesthesia
Ether (Haggard, 1924) (15) 16.8 Stage 111, Plane 2
Cyclopropane (Robbins, 1935) (16) 4.0 Stage I1I, Plane 2
Chloroform (Buckmaster & Gardner, 1907) (17) 2.5 Surgical anesthesin
Ethyl Chloride (Beecher, 1938) (18) 4.7 Surgical anesthesia
1 Chlor Propene (60 minutces) 2.6 Stage III, Plane 2
2 Chlor Propene (60 minutes) 2.4 Stage 111, Plane 2
1 Brom Propene (60 minutes) 2.4 Stage 111, Plane 2
2 Brom Propene (60 minutes) 2.3 Stage 111, Plane 2

Halogenation and unsaturation have markedly increased the potency
of the parent hydrocarbon propane. However, contrarvy to findings with
other types of halogenated compounds, the brom and chlor propenes
are approximately equal in potency. Attempts to make other gen-
eralizations (14) with respect to the increase in potency by unsaturation
in the halogenated saturated hydrocarbons are inconclusive.

Sunarary

There is suggestive evidence from this and other studies that the
1 and 2 brom and 1 and 2 chlor propenes possess some value as general
inhalation anesthetic agents. Studies on the chemical stability and
chronie toxicity of these compounds are indicated prior to the institu-
tion of any clinical trial.
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Two case reports.
By Mario Garofalo, M.D., St. Raphael Hospital, New Haven,
Conn.
. Anesthesia in the Aged.

By R. J. Forastiere, M.D., Bellevue Hospital, New York City.
3. Anesthesia and Liver Funetion.
By Lester M. Morrison, M.D., Philadelphia, Pa.
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