
students who are, on the average, su-
perior to those who major in traditionally 
"easier" subjects ( c . g . ,  business and 
commerce or education)" ( 2 ) .  The re- 
sults presented here lend credcnce to the 
implication of Wolfle and Oxtoby that 
fields of study enjoy differential reputa- 
rions that are generalized beyond the in- 
dividual campus. 

FREDERICKR. FOSMIRE 
Veterans Ad?ninlstration Hospital, 
Sheridan, M'yoming 
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Blocking Effect of Ethyl Alcohol 
on Inhibitory Synapses in the 
Eye of Limulus 

The lateral eyes of the horseshoe crab, 
Lirnulus polyphemus, appear to have a 
synaptic system in which only inhibitory 
effects are produced. I-Iartline (1) has 
found that the discharge of impulses 
from single receptor units in these eyes 
can be inhibited by shining light upon 
adjacent units. He and his coworkers 
have studied the inhibitory effect under 
a variety of experimental conditions and 
have found that the changes in frequency 
of the inhibited unit obey quantitatively 
simple relations to the areas, intensities, 
and positions of the spots of light that 
activate the inhibiting units (2 ) .  

Several years ago Kagnar Granit sug- 
gested to onc of us (E.F.M.) that the in- 
hibitory synapses might be blocked selec- 
tively by ethyl alcohol, since this sub- 
stance appeared to block inhibition in the 
vertebrate eye: Bernhard and Skoglund 
( 3 )  had found that both the "off" re-

sponse and the PI11 process, which is 

supposed to be associated with inhibition, 

were abolished by this alcohol. 


The experiment was tried, and ethyl 
alcohol was indeed found to abolish the 
inhibitory effect reversibly (4) .  In fact. 
after the application of alcohol, the fre- 
quency of discharge was actually in-
creased when the eye was illuminated in 
a manner that formerly caused inhibi- 
tion. The increase in frequency was sus- 
pected to be due to the effects of scat-
tered light rather than to a reversal of 
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inhibition. These results were not pub-
lished because neither a method of cnn-
trolling scattered light nor facilities for 
making good oscillographic recordings 
was then available. 

LVe have recently repeated the experi- 
ment a number of times and confirmed 
the earlier results under more suitable 
conditions (5) .  The excised eye was 
mounted vertically in a moist chamber, 
and the chitin and connective tissue were 
removed from the back to permit easy 
penetration of the bathing fluid into the 
nervous structures. The cornea was cov- 
ered with a mixture of paraffin and lamp 
black to eliminate scattered liqht ( the 
wax was pierced by small holes permit 
light to fall on the desired areas) ( 6 ) .  
The optic nerve T\ as combed into bundles 
until one was found which showed uni- 
tary activity. IVick electrodes inserted 
into chlorided silver tubes were used for 
recording. Artificial sea water with or 
without alcohol was caused to flow down 
the back surface of the eye at a rate of 
about 1 cm3/min throughout the experi- 
ment. Two sources of light of constant. 
intensity and controllable duration were 
used to focus small spots of light on the 
excitatory and inhibitory regions. Elec-
tronic timers were used to time the illu- 
mination according to a fixed program 
repeated every 10 sec throughout each ex- 
periment. During each interval the ex-
citatory illumination was turned on for 
6 sec. The inhibitory illumination was 
turned on for about 154sec after a delay 

of 1)/2 sec from the start of the excitatory 
illumination. 

Sets of three oscillographic records 
were taken at appropriate intervals. I n  
the first record in each set, both the ex- 
citatory and the inhibitory illuminations 
were presented. In  the second record, 
only the excitatory illuinination was pre- 
sented. The dif-rerence between the 
number of impulses discharged during 
the final second of inhibition and the 
number discharged in the same interval 
of the control record provided an index 
of the degree of inhibition. A third record 
in which the inhibitory illumination 
alone was presented served to indicate 
whether suflicient light was scattered into 
the excitatory area to cause the discharge 
of impulses. The results of experiments 
in which such an effect developed were 
discarded. 

A typical experiment is shown in Fig. 
1. The  top record shows that a strong 
inhibitory effect was present after the 
preparation was equilibrated in artificial 
sea water. Four percent by volume of 
95-percent ethyl alcohol was then added 
to the bathing fluid, and records werc 
taken as the effect of the alcohol devcl- 
oped (second record) and after it had 
exerted its full effect (third record). I t  
is evident that the inhibitory ef-rect was 
almost completely abolished. Alcohol-
free bathing solution was next applied, 
and records were taken during partial 
recovery (fourth record) and after com- 
plete recovery (fifth record). The  inhibi- 

Fig. 1. Disinhibitory effect of &-percent ethanol. Top record taken 1 min before applica- 
tion of alcohol; second and third records, 18 and 50 min after application. Fourth and 
fifth records tahen 26 and 100 min after return to alcohol-free solution. N =inhibited fre- 
quency minus uninhibited frequency during last second of inhibitory illumination. Time 
marks in tenths of a second. Elevation of time trace indicates duration of inhibitory illumi- 
nation. Timc constant of amplifier, 0.01 sec. The decrease in spike height during applica- 
tion of alcohol is regularly observed and is presumed to bc due to the effect of the alcohol 
vapor on thc portion of the nerve bundle between the recording electrodes. 



tory effect caused a deficit of 10 im- Table 1. Median values for subcutaneous fat and welght before and after weight reduction 
pulses before the application of alcohol; and c h a n ~ r s  in fat per kilogram of weight loss. 
of 1 impulse when the alcohol had ex-
erted its effect; and of 11 impulses after 
recoverv. The initial freauencv in the last 

A , 


record was higher than in the first, pre- 
sumably owing to further dark adapta- 
tion during the experiment, yet the num- 
ber of impulses lost during inhibition 
was approximately the same. This is in 
accordance with Hartline's finding (2)  
that the number of impulses lost during 
inhibition is independent of the initial 
frequency over a wide range. 

A single preliminary experiment has 
been made to determine whether three 
other substances have a selective effect 
on inhibition. Acetyl choline (100 mg/ 
LOO cm3) and curare (5 mg/100 cm3) 
had no effect whatever. Nicotine (0.16 
percent) caused spontaneous activity and 
then blocked conduction in the nerve 
fibers but had no selective effect on in- 
hibition. 

EDWARD JR.F. MACNICHOL, 
ROBERTBENOLETEN 

Measurement Median 
(thickness in mm) (before) 

Weight ( k g )  
Lateral arm fat 
Medial arm fat 
Deltoid "pocket" fat 12.5 
Iliac fat 1 2 . 2  
Trochanteric fat 
Lateral leg fat 
Anterior leg f;lt 
Medial leg fat 
Posterior leg fat 

from 16 percent to 47 percent of the ini- 
tial values. The rate of fat lost per kilo- 
gram of weight loss ranged from 0.1 to 
0.6 mm, depending on the part con-
sidered. 

Losses in subcutaneous fat were clearly 
ri7lated to the initial thicknesses. Those 
parts of the body with the thickest fat 
deposits sustained the greatest loss dur- 
ills caloric restriction (Fig. 1> top) .  In  
like fashion, those indizjiduals lvith 
greater amounts of fat to start with sus- 
tained greater losses in fat (Fig. I ,  bot-
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Median Decrease Decrease 
(after) (median) (per kg) 

tom). Rank-order correlations in each 
case were found to be highly significant. 
an exact test for significance (3) being 
used. 

Since fat is withdrawn in proportion 
to the initial amount of fat present, rela- 
tive fat patterns before and after weight 
reduction tend to preserve their indi-
vidual characteristics. This finding has 
been published elsewhere ( 4 ) .  

STANI,EYM. GARK 
JOSEFRRO~EIC 

Fels Xesearclz Institute, Aiztioclz 

College, Yellow Spring.!, Ohio ,  

and Laboratory of Physiological Hygiene, 

University of ,.tlinnesota, Minneapolis 
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Reaction of 8-Quinolinol 
with Cerium (111) 

The reaction between cerium (111) 
and 8-cjuinolinol was first studied by 
Pirtea ( I ) ,  who used it for the gravi- 
metric determination of this ion. The 
unusual nature of this reaction was in-
dicated Lvhen it was found that the for- 
mula of the precipitated chelate was 
Ce (C,H,NO) ,' 2H,O. containing 18.73 
perccnt cerium. The cerium had not been 
precipitated as the trivalent chelate, but 
an oxidation had occurred g i ~ i n g  a che- 
late in which the cerium was present in 
an oxidation state of four. Although 
8-quinolinol usually acts as a rcducing 
agent. in this case it nas  the oxidizing 
agent. 

Berg and Becker (2 )  found that thc 
precipitation of cerium (111) by 8-rluino-
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Fat Changes during 
Weight Loss 

In  the course of nutritional studies, 13 
clinically healthy and active young white 
males were placed upon a low-calory diet 
yielding approximately 1000 cal/day for 
a period of 24 days (1) . Soft-tissue teleo- 
roentgenograms were taken at six ana- 
tomical sites during the preliminary con- 
trol period and again at the end of the 
period of caloric restriction. These x-rays, 
made and measured under standard con- 
ditions ( 2 ) ,  provided an accurate meas- 
ure of changes in the subcutaneous fat- 
plus-skin layer on ninp parts of the body 

411 of the subjects lost neight. while 
incurring a deficit of the order of 40,030 
cal: the median weight loss was 8.3 kg. 
or 12 percent of the original value. Sub 
cutaneous fat decreased with median 
losses of 4 to 5 mm for "central" fat 
(deltoid pocket, iliac. and trochantericj 
and 1 to 2 mm for "peripheral" (lower 
arm and lowel leg), as is shown in Tablc 
1. Decreases in subcutaneou~ fat ranged 

Fig. 1. Relationzhip between initial sub- 
cutaneous fat thicknesses and amount of 
subcutaneous fat lost after 2 4  days on a 
i 000-cal diet. (Top) Scattergram showing 
changes in the nine fat thicknesses meas- 
ured in this study. (Bottom) Scatterqram 
showing changes in 13 subjects. [Individ- 
ual mean Z scores for fat are used as an 
indication of total fatness ( 4 ) . j  


