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TABLE I. Effect of Detergents (Duponol, Aero- 
sol OT) on 8timulation of Endogenous 0, Uptake 
of Intact Embryos Due to  DNP (Diapause Em- 

bryos in Ringer). 

$47 of 
DNP Duponol, % control 0, 

196 
.01 172 
.05* 100 
.10 60 

- .05 100 

5 X 10-6M - 
?I 

11 

I ,  

Aerosol OT 
1M 

.002 196 

.020* 100 

.10 48 
- .020 100 

5 x lO-SM - 
11  

19  

11 

* Concentration completely antagonizing 5timu- 
laking effects of DXP. 

(10-minute hydrolysis) of the intact diapause 
embryo drops to approximately 30% of the 
untreated control. Such a result indicates 
that in this reaction of DNP phosphorylation 
is markedly interfered with. Concentrations 
of 0.025% aerosol OT which completely an- 
tagonize the stimulating action of DNP cause 
no appreciable change in labile phosphorus of 
the intact embryo. I t  would seem, therefore, 
that perhaps some surface activity of the de- 
tergents seriously interferes with the stimulat- 
ing action of DNP on the intact embryonic 
cells. 

Other reagents and conditions which might 

possibly affect the stimulating action of DNP 
0x1 the intact embryo have also been tested. 
Among them the following produced no ef- 
fects: B.A.L., methylene blue, succinate, fruc- 
tose, 1.6 diphosphate, ATP. Subjection of the 
intact embryo to high centrifugal forces so as 
to stratify without beaking the cells produced 
no change in the stimulating action of DNP. 
Intact embryos soaked in 5 x 1CP M DNP for 
1% hours, then washed 3 X  in Ringer, show 
no effects of the DNP on their endogenous 0 2  
uphke. Homogenates of embryos in DNP 
when added to intact embryos produce stimu- 
lation of 0 2  uptake similar to that by DNP 
alone. Apparently DNP is held loosely by 
the embryonic cells and can readily be washed 
out. 

In summary, one might reasonably assume 
that in addition to the stimulating action of 
DNP and its effect upon the phosphorylating 
system of the intact living embryonic cell, 
surface reactions may also play an important 
part in its reactions. 
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Effect of O-Methoxyphenylglycerol Ether (Resyl) on Spinal Reflex Arcs. 
(20869) 

JURG A. SCHNEIDER AND ALFRED E. EARL. (Introduced by Robert Gaunt.) 
(With the technical assistance of Robert Moore.) 

From the Research Department, Ciba Pharmaceutical Products, Inc., Summit, N .  1. 

Recent studies indicated that o-methoxy- 
phenylglycerol ether (Resyl) is of specific use. An electrophysiological 
therapeutic value in the treatment of tetanus 
and as a muscle relaxant in anesthesia( 1-6). 

pharmacologically related to Myanesin ( 2 ) . 
However, according to Ginzel, Tschabitscher, 
and Wayand(5) it has less hemolytic effects 
than Myanesin in therapeutic doses, which is 

considered to be an advantage in its clinicd 

This guaiacol derivative is chemically and Resyl: ~ 0 4 H * - m o E t - m 2 0 H  

\ 
evaluation of the action of Resyl on spinal 
reflexes was conducted in view of the apparent 
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TABLE I. Coinparison of Equally Effective D ~ e s  of Resyl and Myanesin after Intravenous 
Administration on a Polysynaptic Reflex Arc in the Cat. The reduction in amplitude of con- 
t.raction of the anterior tibialis muscle was taken as a criterion. Note that 3 times the dose of 

Resyl was necessary t o  cause approxiinately the same quantitative effect as Myanesin. 

Drug Cat 

Stimulus (6/mi11.) 
--- 7 

Duration, 
Date 'C'olts 111s. 

Resyl 

3f Fanesin 

F 
Jf 
F 
%' 
31 

1OjP3 1 2  1 .n 
l l / Z  I l.B 
11/4 .3 .1 
11/4 12 .1 
11j3 I 1.5 

- 

Reduced ampli- 
tude of contrac- Avg reduc- 

Dose, Dose tion of tibialis tionof am- 
nigjkg ratio an%. muscle, yo plitude, 70 
-- 

3 90 71.5 r- 
1 3  

13 33 

25 1 93 77 
2.j i 9  
2 .j 5 9 

-- 

clinical value of the drug. 
Methods and materials. Ten cats weigh- 

ing 2-3.5 kg were employed in this study. 
Dial in a dose of 70 mg/kg i.p. was used as 
an anesthetic in 3 of the animals. Five of 
the cats were decerebrated and 2 were pithed 
under ether anesthesia, with the ether being 
discontinued after dzstruction of the brain. 
The pithed animals were maintained under 
artificial respiration. The efject of Resyl and 
Myanesin on a polysynaptic reflex arc was 
tested by studying the action of these prepa- 
rations upon the contractions of the anterior 
tibialis muscle after stimulation of homo- 
lateral afferent fibers in the cut tibia1 portion 
of the sciatic nerve. Single square wave im- 

pulses (0.6-1.2 vs; 0.11-1.0 ms; 6/min.) were 
applied. In two of these experiments the 
contralateral peroneal nerve was prepared, cut 
centrally and stimulated, thus eliminating the 
reflex arc. The blood pressure was recorded 
with a mercury manometer. In  a second 
group of experiments the spinal cord of cats 
was prepared and both dorsal and ventral 
roots, usually of the S1 segment, were cut on 
one side. The whole area was then submerged 
in mineral oil. Two platinum electrodes were 
applied to the dorsal root which was stimu- 
lated by single square wave impulses (0.4-1.2 
vs; 0.03 ms; 4/min.). Action potentials were 
recorded from the corresponding ventral root 
with platinum electrodes. The action po- 

FIG.  l. Cat, decerebrated, 2.2 kg, F. Oscillographic record of action potentials taken from B 
ventral root of a cat spinal cord after dorsal root stimulation with single square wave impulses 
(0.8 v., 0.01 ms., 4/sec.). Time interval 2 ms. One and eight-tenths millisocond following the 
onset of the dimulus a monosynaptic spike occurred. Following the monosynaptic spike (latency 
4.5-12 me.) the polysynaptic potential presented itself. a. Control. b. 4 min. after intravenous 

injections of 75 mg/kg of Resyl. Note the disappearance of the polysynaptic spikes in b. 
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TABLE XI. Effect of Resyl on Height of Monosynaptic and Polyeynaptic Responses to Dorsal Root 
Stimulation in the (’at. Frequency/min., 4. The reduction of the height of the polysynaptic spike6 
after 75 mg/kg i .v.  was statistically significant (P>O.Ol). For comparison 2 experiments with Myan- 

esin were tabulated. 

H t  of PO- 
tentials Recovery of 

(4/miii.) drug after drug Effect tic respmee ---- v 7- 

Stimulus behre  Ht  of potentiah po’Y B Y  nap- 

7/21/53 
9/ 2 
9/ 1 
7/15 
9/ 2 
9/28 

10/ 2 
10/16 

9/ 1 
9/ 2 

Dial, 0.07 g/kg R 50 .5 .03 16 4 4 16 .5 0 -3.5 
0 -2 D’ R 50 .5 ” 18 7 3 18 5 

D R 50 .8 ” 28 7 4 27 5 -1 -2 
Dial,O.O7g/kg R 75 .8 ” 10 12 7 6 2 -4 -10 
D R 75 .5 ” 18 6 2 14 0 -4 -6 
D R 75 .8 .01 13 6 4 18 4 +5 -2 
D R 75 1.1 ” 14 5 6 22 1 +8 -4 
D R 75 .9 ” 11 4 4 15 1 4-4 -3 
D M 50 .8 .03 20 9 11 7 0 -9 -2 
D M 50 .5 ” 16 5.5 2 10 0 -6 -5.5 

- 87 2 50 85 
- 28 7 100 25 
- 28 6 86 25 
- 83 3 35 100 
-1QO 5 83 55 
- 33 6 100 55 
- 80 4 75 45 
- 75 3 75 55 
-100 8 72 55 
-100 4 73 50 

D = Decerebration; R K Reeyl; M z Myanesin. 

tentials were amplified by a DC preamplifier 
and fed into the amplifier of a Dumont double 
beam oscilloscope and photographed with a 
Grass recording camera. Toxicity studies 
were done in rats and the LD50 was calculated 
according to the method of Behrens( 7) .  All 
injections were administered intravenously 
and doses of Resyl mentioned refer to milli- 
grams of o-methoxyphenylglycerol ether. 

Results. The contractions of the tibialis 
muscle after stimulation of the central end 
of the cut tibia1 portion of the sciatic nerve 
was markedly reduced after doses of 50-75 
mg/kg of Resyl. The contractions following 
stimulation of the peripheral part of the cut 
peroneal nerve of the contralateral side was 
not affected by the same doses of Resyl. The 
injection of Resyl in the doses mentioned 
above regularly produced a transient fall in 
blood pressure. A comparison of the effect 
of Resyl and Myanesin indicated that the 
latter is about 3 times more active on a milli- 
gram per milligram basis (Table I ) .  

The action potentials recorded from the 
ventral roots after stimulation of the corres- 
ponding dorsal root showed a typical mono- 
synaptic spike (latency approximately 1.5 
ms) which was followed by polysynaptic po- 
tentials (latency 2.5-15 ms) (Fig. la) .  The 

injection of 75 mg/kg of Resyl markedly re- 
duced or completely abolished the polysynap- 
tic responses (Fig. lb) ,  whereas, the mono- 
synaptic spike was unchanged, slightly de- 
creased or augmented. The height of the 
polysynaptic potentials was significantly re- 
duced (P <O.Ol)  following 75 mg/kg of. 
Resyl . 

Fifty mg/kg of Myanesin uniformly abol- 
ished the polysynaptic response in contrast to 
the same dose of Resyl which failed to pro- 
duce a significant reduction (P >O.l). 

The results of these studies are summarized 
in Table 11. 

In some of the experiments the height of the 
monosynaptic spike was increased after Resyl 
while in others a definite decrease was ob- 
served. However, these changes were not 
statistically significant. 

The toxic manifestations of both Resyl and 
Myanesin in rats after intravenous injections 
consisted of dyspnea, ataxia, paralysis and 
hematuria. The incidence of hematuria was 
greater after toxic doses of Myanesin than 
after Resyl. The calculated LDso for Resyl 
was 360 mg,/kg as compared to 133 mg/kg 
for Myanesin. 

Discussion. These results show that the 
clinical findings of Ginzel and Wayand (3,4), 
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Ginzel, Tschabitscher, and Wayand(5) and 
of Bowers (6)  with o-methoxyphenylglycerol 
ether in the treatment of tetanus could be ex- 
plained on the basis of inhibition of polysyn- 
aptic reflexes. These authors found that side 
reactions such as hemolysis, anemia and hemo- 
globinuria which are frequently produced by 
the i.v. injection of Myanesin were not pro- 
duced by the i.v. administration of o-methoxy- 
phenylglycerol ether, although the same well- 
known pharmacological effects on spinal re- 
flexes described for Myanesin by Berger and 
Bradley(8) and by Henneman, Kaplan and 
Unna(9) could be obtained. 

It can be stated with certainty that Myane- 
sin is the more potent drug on a milligram per 
milligram basis, its potency being probably 
about 3 times that of Resyl. On the other 
hand the LD30 of Myanesin in rats is about 
3 times lower than the LDso of Resyl. Al- 
though higher doses of Resyl are required to 
obtain quantitatively equal effects as with 
RIyanesin the therapeutic ratio of both drugs 
is about the same. 

Summary. 1. Resyl (o-methoxyphenylgly- 
cerol ether) has been found to block effec- 
tively the transmission of impulses through 
the internuncial units of spinal reflex arcs in 
cats in doses of 7 5  mg/kg. 2. On a mg/mg 
basis Myanesin is about 3 times more active 
than Resyl, however, on the basis of the ratio 
of activity to toxicity Resyl and Myanesin 
appeared to be equally effective. 
~~ ~~~~ ~ 
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Effect of Carboxylic and Amino Acids on Fibrinolysis Produced by Plasmin, 
Plasminogen Activator and Proteases.” (20870) 
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Frorit the  Biological Institute of the Carlsherg Foundation, Denmark. 

It was reported recently that citrate in- 
creases the fibrinolysis induced by strepto- 
kinase-activated human globulin ( 1 ) . This 
agent( 2 )  and the gIobulin fraction isolated 
from spontaneously active human blood ( 3 )  
were later found to be potent activators of 
plasminogen. Both preparations produce 
fibrinolysis chiefly by activation of the plas- 
minogen present in the fibrin substrate. In  
the present paper bovine plasmin and a num- 
ber of other proteases were compared with 
the plasminogen activators to determine 
whether the increased fibrinolysis depends on 
a modified enzymatic effect on fibrin or on 
activation of plasminogen in the substrate. ,4 

*Supported by a grant from the Josiah Macy, Jr. 
Poundation, New York, to Dr. Tage Astrup. 

number of chemical compounds were studied 
in an effort to find a possible relationship be- 
tween increased fibrinolysis and chemical 
structure. 

Methods and materials. The following 
plasminogen activator praparations were used: 
Streptokinase activated globulin (“S-activ- 
ator”):  Normal human globulin was ac- 
tivated by streptokinase and subsequently 
lyophilized (4 ) .  Buffer solutions were pre- 
pared, in which the globulin concentration was 
1/20 of the original concentration in serum. 
Spontaneously active globulin (“Spontaneous 
activator”) : A lyophilized globulin fraction 
was prepared from spontaneously active blood 
obtained from human corpses after sudden 
anoxaemic death ( 5 ) .  Buffer solutions were 


