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is not excluded, although that is considered 
unlikely. 
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I3ffects of Beta Rays upon a Single Nerve Fiber. (19628) 

HISAO YAXIASHITA AND TOMOHARU MIYASAKA. (Introduced by Ranematsu Sugiura.) 
Froin 1 he Radiological Department, Medical College of Keio University, Tokyo ,  Japan. 

The histological changes of nerve fibers 
under severe irradiation by x-rays were re- 
ported by Janzen and Warren( 1 > ,  and David- 
off et aL(2). Schmitz and Schaefer(3j were 
unable to demonstrate any changes of action 
potential of nerve fibers by irradiation. Audiat 
(4). Paulian ( 5 j , Rascanu (6 )  and others ir- 
radiated the nerve trunks and showed some 
changes of the action potential. It is the 
purpose of this report to deal with the effect 
of irradiation on the conduction of nerve 
impulse physiologically using a single nerve 
fiber of the sciatic gastrocnemius of the 
Japanese toad (Bufo vulgal-is j . 

Methods. The source of beta rays was 
radon sealed in a glass tube (30 mg/cm2 in 
thickness j .  The apparatus is shown schem- 
atically in Fig. 1. Two glass plates, 
covered with paraffin, carried parallel mica 
plates 10 p thick that were insulated from 

E . 

each other. One of the mica plates had a 
small shelf, where the radon tube can rest 
a t  a distance of 1 mm from the nerve fiber. 
A single motor nerve-muscle sample of #the 
sciatic gastrocnemius of toad, made by the 
method #of Shimizu and Tasaki( 7,8 j and im- 
mersed in Ringer's solution, rested on the 
glass plates. Precautions were taken in hand- 
ling to make a bridge of a single 'nerve fiber 
between the pools without exposing Ranvier's 
rings to air. The action current between insu- 
lated poles was measured by an oscillograph 
and recorded photographically. 

Results. 1. Changes of threshold value of 
stimulus by irradiation. The value of thresh- 
old stimulation was measured before and after 
irradiation for short intervals. To properly 
express the dose received by the nerve fiber, 
roentgen equivalent physical (rep) should be 
the unit employed. However, since the con- 
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r addn tube Pdraff in Film 
FIG. 1. Diagram 'of apparatus. G-cotton woo1 soaked in R.inger's Auid; E-electrode. 
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ditions of the experiment such as filter and 
distance remained constant, the abscissa of 
Fig. 2 denotes relative values. The doses 
would be proportional to the millicurie-hours. 
The irradi,ation exposures are given in milli- 
curie-hours, according to duration of exposure 
and intensity of the source. The decay of 
radon was taken into consideration. The ordi- 
nate indicates the value of threshold stimulus 

h-ERVE FIBERS 

in millivolts. Curve A shows the threshold 
value of the irradiated side of the bridge and 
curve B shows that of the non-irradiated side.* 
The threshold values of the irradiated side in- 
creased with increasing irradiation dose. The 
non-irradiated side first decreased for values 
b,etween 20 and 30 millicurie-hours and then 
increased with further increase of doses. These 
lower values of threshold stimulus may be evi- 
dence for the occurrence of injury current 
from the irradiated region. 

2. Change of the action current by irradia- 
tion. Some of the experimental data are 
shown in Fig. 3. At exposures higher than 
20 mc h., the action current from the irradi- 
ated point became smaller in strength and in 
duration according to the doses administered 
and finally disappeared a t  70 mc h. 

Summary. \Ye have made some physiological 
iwestigations of the response of a single nerve 
fiber to beta rays. Small exposures, up to 20 
millicurie-hours at  a distance of 1 mm in air 
with the filter shown, shlowed no effect. 

*Each point represents an average of several ex- 
perimental observations. 
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FIG. 3. C’haiigcs of ac t ion  current of a single nerve fiber. 
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-4 Method of Human Plasmapheresis.* (19629) 

~ ~ I L L I A M  S. ADAMS, m T ~ ~ ~ ~ ~ ~  H. BLAHD, AND SAMUEL H. BASSETT. 
From the Metabolic Unit, Medical Service, Veterans Administration Center, Los Angeles and the 

Departwent of Medicine, School of Medicine, University of California at Los Angeles. 

-Although there has been considerable in- 
vestigation of plasmapheresis in experimental 
animals( 1) very little information is available 
concerning similar studies in humans. Co Tui 
et aZ.(2) in the course of investigating the 
problem of multiple blood donations during 
World War 11, found that the ability of man 
to regenerate plasma proteins was virtually 
unlimited prlovided the red blood cells were 
returned to the donor. In  the present study 
16 literst of plasma were removed fro'm a 
patient with multiple myelloma over a period 
of 35 days. Since the cellular elements of his 
blood were restored, our patient experienced 
no ill effects from the pr'ocedure and the 
erythrocyte, hemoglobin, hematocrit and 
serum bilirubin remained essentially un- 
changed. 

.$fethod. The patient was bled daily in the 

* Supported in part by a grant from the American 
Cancer Society and by a grant from the Cancer Re- 
search Society of the University of California. Re- 
viewed by the Veterans Administration and  published 
with the approval of the Chief Medical Director. The 
statements and conclusions of the authors are the 
result of their own study and do not necessarily 
reflect the opinion a r  policy of the Veterans Ad- 
ministration. 

t 15 additionaI liters of plasma removed subse- 
quently without detriment to the patient. 

amount of 5010 cc into a Transfuso-Vac bottle$ 
(closed system). The bottle was inverted and 
refrigerated at  4°C flor 24 hours which permit- 
ted ithe red cells to settle inlto the upper por- 
tion and neck of the donor bottle. On remjoval 
from the refrigerator care was taken not to 
disturb the red cell layer and a recipient set 
was attached to the bottle after an 18-gauge 
needle had been inserted into the air-vent to 
insure release of any remaining vacuum. The 
erythrocytes were permitted to flow through 
the recipient set into an arm vein until only 
the plasma was left in the bottle. Cells re- 
maining in the lower part of the system were 
then flushed through with small amounts of 
sterile physilological salt solution. In  the 
event that adequate sedimentation of erythro- 
cytes is not obtained after 24 hours the blood 
may be centrifuged at  10'00 r.p.m. for 30 
minutes in the inverted donor bottle. Pro- 
longed centrifugation at  high speed is to be 
avoided, since it may produce excessive pack- 
ing of the red blood cells. Plasma proteins 
were determined on the plasma layer by elec- 
trophoresis and by a modification of the Howe 
sodium sulfate method. The patient was 
placed on a nitrsogen balance program in the 

The transfusion apparatus is that prepared by 
Don Baxter & 'Co., Glendale, Calif. 


