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activity of liver proteins and decrease the rate of 
incorporation into the connective tissue and muscles. 

KURT SCHREIER 
CORINNA KAZASSIS 

Universitats-Kinderklinik, 
Luisenheilanstalt, 

Heidelberg. 

1 Schreier, K., zoner! E., Wissarianow, ll. Vira, NOiler, H. G .. and 
Madsen, P. 0 ., .J.rztl. Forsch., 10, 467 (1956). · 

2 Allison, J.B., Ann. N.Y. Acad. Sm., 47, 245 (1946). 
3 Cox, W. M., Ellingson, R. C., and Mueller, A. J., Pediatrics, 11, 

436 (1953). 
4 Mumo, H. N., and Wikramanayake, W., J. Niur., 52, 99 (1954). van 

Itallie, T. B., Waddell, W. R., Geyer, R. P., and Stare, F. J., 
Arch. Int. Med., 89, 353 (1952). 

6 Mumo, H. N., and Thomsen, W. S. T., Metaholism, 2, 354 (1953). 
6 Schreier, K., PHlckthun, H., and Hauss, H., Z. Kinderheilk., 73, 526 

(1953/54). 
7 Albanese, A., Felch, W. C., Higgons, R. A., Vestal, ll. L., and 

Stephanson, L., Metabolism, 20, 1 (1952). 
8 Davidova and Novakovskaya, Biochimia (Russ.), 17, 570 (1952). 
9 Garrow, J. S., J. Glin. Invest., 38, 1241 (1959). 

10 Waterlow, J. C., Nature, 184, 1875 (1969). 
11 Solomon, G., and Tarver, H., J. Biol. Chem., 195, 447 (1952). 

PHYSIOLOGY 

Dextran and Insulin in Rats 
WHILE testing the effects of insulin on the circulatory 

reaction of laboratory rats to dextran, we found that 
many animals died after combined doses of the two 
agents which were not lethal when administered 
separately. The validity of this observation was put 
to experimental test. Male Sprague-Dawley rats 
weighing at least 150 gm. and fasted 24 hr. were sub
cutaneously injected with zinc insulin ('Iletin') at two 
dose-levels, 7·5 or 10 u./kgm. body-weight. An hour 
later dextran was administered by vein in a total 
volume of 10 ml.fkgm. 0·85 per cent sodium chloride 
containing either 60 or 600 mgm. dextran ('Expandex'). 
Control animals received saline without dextran. 
Fatalities due to these amounts of dextran have not 
occurred in our work. The results of eight experiments 
are summarized in Table 1, which shows the incidence 
of survival after 24 hr. Animals that died exhibited 
convulsions usually within 3 hr. of insulin administra
tion. Few signs of the dextran reaction characteristic 
of this species were noticed. 

Table 1. EFFECT OF INTRAVENOUS ADMINISTRATION OF DEXTRAN ON 
SURVIVAL OF FASTED RATS AFTER INSULIN 

Insulin 
u./kgm. 

7·5 
10 

No. survived/total number 
Dextran (mgm./kgm.) 

0 60 600 
16/20 5/20 13/20 
13/26 4/26 20/26 

The sn1aller dextran dose caused more stress than 
the larger at both insulin-levels. Comparison between 
the insulin doses (2 X 3 table) showed the results were 
not significantly different, so they were combined. The 
data were tested in 2 x 2 tables using x;-square with 
Yates's correction. Although not independent, these 
tests indicated that the decreased incidence of survival 
after 60 mgm./kgm. dextran was highly significant 
when compared with controls or with the number 
surviving after 600 mgm./kgm. The incidence of 
survival in the latter groups did not differ significantly 
from each other. 

Aggravation of the dextran reaction in rats measured 
by cedema and blueing has been reported to follow 
insulin pretreatment1,2 • We have found no previous 
mention, however, of the effect of dextran on this 

species' reaction to insulin, possibly because the obser
vations were not continued long enough, or the insulin 
dose was too small. The occurrence of fatal convul
sions after insulin doses which without dextran are 
subconvulsive may be due to indirect effects of dextran. 
On~ of these is severe and prolonged vasodepression•, 
~h1ch would accentuate the already low glucose-level 
m the central nervous system. This situation could 
~lso prevail ifvasoconstriction comparable to that seen 
m the mesoappendix and skin of the rat after intra
venous administration of dextran4 occurs likewise in 
the small vessels of the brain. Possible direct effects of 
dextran on resistance to insulin include changes in 
cellular permeability and blood sugar. Insulin in 
amounts too small to change the level of blood-sugar 
significantly has been reported to enhance cedema for
mation after subcutaneously administered dextran 5 • 

Our investigations of the manner in which dextran 
administered by vein affects insulin hypoglycremia and 
the incidence of convulsions are continuing. 
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Summative Action of Acetylcholine with 
Physiological Stimulus on the Generator 

Potential in the Lateral Eye of the 
Horseshoe Crab 

THE action of acetylcholine on the electrical act
ivities of various receptors has been studied by many 
authors•. Most of the investigations of its action were 
carried out on the responses of receptors in terms of 
impulses they discharge. In this communication the 
effect of acetylcholine on the retinal slow potential, 
which is regarded as a generator potential", was 
studied by means of intracellular micro-electrodes. 
The electrical activities arising within single 
ommatidia of the excised lateral eye of the horse
shoe crab (Tachypleus tridentatus), which was im
mersed in the physiological saline solution3, were 
led to a cathode follower through a micro-electrode 
filled with 3 M potassium chloride. 

Having obtained the responses by illumination of 
a given intensity, duration and interval as controli,; 
(a in Fig. 1), the solution made by dissolving acetyl
choline chloride in physiological saline solution was 
added by a micropipctte to the external solution of 
a known volume. Then the responses by the same 
stimuli were successively recorded. The concentra
tion of acetylcholine was calculated afterwards. 

As seen in Fig. lb, a remarkable increase in the 
amplitude of both the initial maximal and the 
successive less but steady depole,rization was induced 
by the addition of acetylcholine. Moreover, pro
longation of the falling phases of the initial maximal 
depolarization and the phase of repolarization follow
ing cut-off of the stimulus also occurred. 
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