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of Oxfordc for anaerobes. It is not identical with glutamine and 
p-amino benzoic acid because these substances have no activating 
effect on the growth of S t y .  hemolyticus. 
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Barlow and Gledhill' demonstrated the potentiation of isoamyl- 
ethyl barbituric acid and ethyl (I-methyl butyl) barbiturate on mor- 
phine. More recently, Loewe2 utilized this principle to show that 
active cannabis preparations, when administered orally to mice, 
materially prolonged the hypnotic effect of subcutaneously adminis- 
tered pernoston. 

We have observed that the intravenous administration of evipal 
sodium under carefully standardized conditions produces a remark- 
ably consistent reaction on the adult male rat. This is particularly 
true if the initial voluntary movement is taken as the criterion of 
recovery from hypnosis. Female rats differ materially from males 
in their reactions to evipal in that hypnosis is more irregular and 
persists 2 to 5 times as long. Immature animals react inconsistently. 

Materials and Methods. Adult male rats, weighing from 325- 
400 g were used throughout this study; all animals were fasted for 
14-18 hours prior to medication. The normal period of hypnosis 
from a standard dose of evipal sodium administered by the saphenous 
vein as a 4.0% aqueous solution at an injection rate of 0.1 cc per 
15 seconds was determined. This period was estimated within 10 
seconds by counting time from the establishment of hypnosis (the 
completion of the intravenous injection) until the first voluntary 
movement occurred following the injection. A period of 5-7 days 
was allowed to elapse before the animals were again medicated. The 
compound to be tested in conjunction with the hypnotic was adminis- 

8 Oxford, A. E., Lampen, J. O., and Peterson, W. H., Biochem. J., 1940, 84, 

IBarlow, 0. W., and Gledhill, J. D., J. Pharm. and Exp. Th.erap., 1933, 49, 36. 
2Loewe, S., J. Am. Pharm. Assn., 1940, 29, 572. 
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tered orally or subcutaneously to fasted animals 30 minutes prior to 
the injection of tlie h>pnotic by vein. In other experiments, the oral 
medication preceded the inti-ayenous adniiiiistration of the hypnotic 
by 60 minutes. The aniiiials u.ere again allowed to rest for a period 
of 5-7 days, when the 11)-lmotic effect of the intravenously adminis- 
tered standardized close of cvipal sodiuni was again determined. 
Under such coiiditions, cz siiigle animal cotild be used for not less 
than 5 or 6 separate tests. 

The method (lcscrihecl alml-c i s  amenable to graphic recording. 
The prc)cctlure" iiewssitates tlic restraint of tlie rat on its back by 
means o f  speciall!- :ttlal)tc.tl ;tiiinial lmmls ;ind the recording of nius- 
ctilar nio\-e~iic.iits ( ) I I  a ~ino1;etl 1):tl)er 1,)- means of a recording lever 
attached hy tlircxl to a sniall sci-ratiiic. clamp. which in turn is attached 
to the aiitcrior a1~tloniiii;il I\ :ill .  During the period in which the 
animal is under the intlueiice ( )  i e\.il)al sodium, only respiratory niove- 
nients are recorclecl. The end point is defined as that moment when 
voluntary movements reappear. 

R r d t s .  
-Iru Rroiiiitlt.: S o  1,otciiti;itioll \\-as observed in spite of the large 

This u - a  i d t  t o  lie clue to the fact that insuf- 

The results ;ire ~iiiiiiii:irized in Table I. 

dose adniinistcrc.tl. 
T.\I;LI~; r. 

Potcxnti:ttioii of Ilyliiiotic. I:fftvt of S;c I+;vii)al l)y Various Therapeutic Agents. 

Dose of Mean 
Evipal S:i +\t l i l i t  i o i i : i I  ~nctliciltjo~~ duration 

(intric- ,-- , of anes- 

aninia Is iiip 1wr kg J )lug Koutc mg/kg (min.) P.E.,,' 
so. of ~ - ~ ' l l o u s )  Dose, thesia 
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S . C .  
S.C. 

S.C. 
S.C. 
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1x0. 
p.0. 

11.0. 
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- 

- 11.3 -C 0.26 
350 11.4 -I 0.36 
350t 15.9 2 0.56 
250 19.1 t 0.57 
175 14.2 2 0.55 

1.0 17.6 -I 0.49 
3.0 18.6 f 0.52 
4.0 29.1 3- 0.72 
6.0$ 30.4 2 0.94 

42.09 37.2 zk 1.12 
50 22.4 -+- 0.72 
20 18.3 & 0.45 
- 30.4 3- 0.69 
50 87.7 & 3.88 

250 84.6 -C 2.39 

0 X 0.6'745 
"P.E., = 

I/= 
f l  daily, 5 davs. 
$2 deaths. 
$35 deaths. 

3Rnrlom. 0. TV., .I. ' 1 .  If. if., 19x2. 99. 986. 



ficieiit time was allowed for saturation of the tissues with bromide. 
Accordingly, a second group of animals was employed, which re- 
ceived daily doses of sodium bromide (350 nig per kg per day, p . ~ . )  
for a period of 5 days before the second dose of evipal sodium was 
administered. These animals showed no gross depression or impair- 
ment of spontaneous movements during the course of bromide medi- 
cation. However, the potentiating effect of such continued therapy 
on evipal hypnosis is clearly demonstrable. 

Acetylsdicylic Acid: A slight degree of potentiation resulted from 
the administration of this dose. No significant depression was ob- 
served in these aninials prior to the adniinistration of the evipal 
sodium. 

Amidopyriize: Marked potentiation of the hypnotic effect was 
observed. This dose did not produce any significant depression. 

hforphine: The initial dose of morphine as 10% of the lethal dose, 
based on a lethal dose of 420 nig per kg as established by Hunt,* 
caused 35 deaths in a group of 48 animals. We subsequently ob- 
served that this figure for the generally accepted M.L.D. of morphine 
was not applicable to our rat colony, a point which is borne out by 
the fact that doses as small as 1.0 mg per kg produced a definite 
synergistic effect with evipal by vein. This synergism became more 
pronounced as the dose level increased. 

Demerol (0-140) : This is a new type of potent analgesic orig- 
inally described by Eisleb and Schaumann5 and more recently by 
ourselves.‘ It is 1 -methyl 4-phenylpiperidine 4-carbonic acid ethyl 
ester. A detailed account of the pharmacological properties of this 
material is now in preparat i~n.~ Single doses of this order have a 
marked analgesic effect, but only a slight sedative action. We have 
been able to demonstrate this sedation objectively by Barlow’s3 tran- 
quilizing procedure. Under the conditions of this test, this drug has 
a definite potentiating effect on the hypnotic action of sodium evipal, 
which is superior to that of amidopyrine and approaches that of 
morphine. 

The hypnotic effect of sodium evipal, administered 
intravenously, may be markedly potentiated by acetylsalicylic acid, 
amidopyrine, demerol (D-140) and morphine. The synergistic 
effectiveness is in the order nanied. 

Summary. 

4 Hunt, R., 0. S. Hygiene Lab. Bull. 1910, p. 83. 
5 Eisleb, O., and Schaumann, O., Dezctsch. med. Woc?whr., 1939, 65, 967. 
6 Climenko, D. R., and Barlow, 0. W., in preparation. 
7 Barlow, 0. W., and Climenko, D. R., in preparation. 


