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of determining the toxicity of antiseptics to zephiran were more toxic than the correspond- 
cells. The antiseptics tested differed markedly ing solutions. The polymorphonuclear leuko- 
in their cytocidal activity, sodium sulfathia- cyte was more resistant to most of the re- 
zole being the least and mercuric chloride the agents tested than the lymphocyte. 
most toxic. Tinctures of merthiolate and 
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Acetylcholine ( ACh.) , when applied in 
minute amounts to the eserinized cerebral cor- 
tex, induces marked excitatory effects;l it was 
inferred that the ACh. stimulates or facilitates 
various cortical synapses. The experiments 
here reported indicate that ACh., on direct 
application in extreme dilutions, stimulates a 
motor nucleus, namely the hypoglossal 
nucleus; this nucleus is readily accessible, as 
the trigonurn hypoglossi, immediately her-eath 
the floor of the fourth ventricle? 

Methods. Decerebration under ether was 
by the Sherrington decerebrator. Both com- 
mon carotids were tied or, in other experi- 
ments, both internal carotids were tied and 
also the branches of external carotids, but 
I6aving lingual arteries intact ; essentially 
similar results were obtained in both prepara- 
tions. The skull was held in a special clamp, 
so that the entire tongue could be observed. 
The floor of fourth ventricle was exposed 
by removing median parts of cerebellum. 
Acetylcholine chloride (ACh.Cl) (Merck) was 
dissolved in buffered Ringer-Locke solution 
and was applied in small rectangles 2 mm x 6 
mm of spot test paper to the XI1 nuclei of 
both sides. 

.Results. Preliminary localization of effects 
from Ithe XI1 nucleus was by unipolar far- 

IMiller, F. R., Stavraky, G. W., and Woonton, 
G. A., J .  Neurophysiol., 1940, 3, 131. 

2 Winkler, C., and Potter, A., A n  Anutomical 
Guide to Ezperintental Researches on the Cat’s 
Brain, W. Versluys, Amsterdam, 1914. 

- 

adization with a fine silver wire, ending in a 
minute bulb; the diffuse electrode was a 
saline-soaked pad on animal’s back. Sec- 
ondary distances varied from 35 to 50 cm, 
using a large Palmer inductorium (Fig. 1). 

The following effects of ACh. were ob- 
tained in a decerebrate cat (3100 g), having 
lingual arteries intact. Preliminary eseriniza- 
,tion was by 0.25 mg eserine sulphate (Merck) 
intravenously. A rectangle of spot test paper 
soaked in ACh.Cl. 1:50 millions was applied 
to both XI1 nuclei: in 4 sec. a slight median 
furrowing appeared at  base of tongue between 
circumvallate papillae (Fig. 2 )  ; the furrowing, 
which coincided with inspiration, increased 
and was accompanied by simultaneous retrac- 
tion of tongue base, elevation of soft palate 
and dilatation of remainder of mouth cavity. 
The ACh. increased respirations from 22 to 
32/min. ; these observations on respiratory 
stimulation agree with those of Wormiak and 
GeselP and of Hansen, Worzniak and Gesell.4 

Application of another rectangle of ACh.Cl. 
1 : 10 millions intensified above effects within 
5 sec.; in consequence of a further application 
of a rectangle of ACh.CI. 1 : l O  millions and 
2 successive rectangles of ACh.Cl. 1: 1 million, 
with 0.25 mg eserine intravenously, the fol- 
lowing symptoms developed (Fig. 2): a 
marked furrowing at  base of tongue, coin- 
3 Worzniak, J., and &sell, R., Am. J .  P h y d l . ,  

4 Hansen, E. T., Worzniak, J. J., and h e l l ,  R., 
1938, 128, 222. 

Federation Proc., 1942, 1, 36. 
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I C r n . ,  
FIG. 1. 
(Wt of cat 3700g.) Effects of unipolar faradiza- 

tion: X I 1  nucleus yielded movements of tongue tip at point shown; caudally to near t ip 
of calamus scriptorius it yielded median longitudinal furrowing and general retraction of 
tongue ; maximal furrowing a t  point shown. Inferior fovea yielded deglutition. 

Floor of fourth ventricle of cat. x 2. 

Icm, # 

FIG. 2. 
Rectangles of 

spot test paper 2 mm x 6 mm soaked in Am. were applied from point for tongue tip back to 
calamus (Fig. 1).  Dilutions of ACh. 1:50 millions, later 1 : l O  millions and 1:l million. Cat 
eserinized. 

Tongue of cat; actual size. Effects of ACh. applications to XI1 nuclei. 

d e n t  with inspiration, also simultaneous Four mg atropine sulphate (Merck) were 
elevation of soft palate and dilatation of mouth then given intravenously, whereupon, within 
cavity, as at first, but all more intense; a con- 15 to 20 sec., all the above tongue and other 
thuous furrowing farther forward, with bilat- movements ceased completely, while respira- 
era1 rhythmical indentations; all these move- tions fell to 22/min. Repetition of intra- 
ments were very violent; at the same time venous eserine and application to the XI1 
respirations were accelerated to 40/min. nuclei of ACh.Cl. 1:  1 million now yielded 
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none of the previous effects on tongue, palate 
or mouth cavity, while the respiratory rate 
remained unaltered. Thus atropinization 
abolishes and precludes the action of ACh. 

I n  another experiment a rectangle of 
ACh.Cl. 1:50 millions to the XI1 nuclei, fol- 
lowed by one of ACh.Cl. 1: 10 millions aug- 
mented tremors in the tongue, initiated by 
intravenous eserine, and also evoked furrow- 
ing, tongue retraction and later violent gen- 
eralized tongue movemen ts ; applications also 
evoked repeated deglutitions. 

In a non-eserinized decerebrate preparation 
ACh.Cl. 1:50 millions on both XI1 nuclei 
yielded, in 3 5 sec. (longer than after eseriniza- 
tion), movements of tip of tongue, retractions 
and repeated deglutitions; thus, while 
responding to ACh., the nucleus was definitely 
less sensitive than after eserinization; also its 
responsiveness declined to further applications. 

The view is expressed here 
that ACh. exerts a local stimulating or facil- 
itating action on synaptic terminations in the 
XI1 nucleus; support for this view is afforded 
by the following considerations : the general 
similarity between effects of ACh. application 
and faradization of nucleus; the slight depth 
of nucleus below floor of fourth ventricle, per- 
mitting rapid diffusion to it of ACh , the 
extreme dilutions ( 1 : 50 millions) of effective 

Discussion. 

solutions of ACh.; the brief latency for effects 
of ACh. (4 to 15 sec. in some cases). The 
neurones of the XI1 nucleus are surrounded 
by numerous synapses derived ,from an ex- 
tensive interneuronal plexus.5 Thus it is 
inferred that ACh. diffuses and directly stimu- 
lates or facilitates these synaptic terminations 
and that this action is much intensified by 
eserinization. The specific nature of the 
action is further emphasized through its being 
annulled by atropinization. 

Deglutition may be explained by the action 
of ACh. near the inferior fovea; faradization 
of this point yields reflex deglutition6 and i t  
was supposed that the currents impinged on 
afferent fibers in the tractus solitarius, which 
lies sufficiently close to the inferior fovea. 
Similarly the ACh. may be supposed to diffuse 
to, and stimulate or facilitate, synaptic affer- 
ent terminations (probably glossopharyngeal 
and vagal) within the nucleus of the tractus 
solitarius; fibers from this nucleus probably 
pass to the XI1 nucleus, the nucleus ambiguus 
and dorsal vagus nucleus, through which path- 
ways deglutition would be evoked. 

5 Cajal, S. R., Systdme Nervew,  A. Maloine, 

6 Miller, F. R., and Sherrington, C. S., Quart. J .  
Paris, 1909, 1, 706. 

Exp. Physiol., 1916, 9, 147. 
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Production of Diabetes Mellitus in Rats with Alloxan.* 
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Jacobs1 observed that alloxan causes nyper- 
glycemia followed by hypoglycemia in rabbits. 
Shaw Dunn and  associate^^^^ have shown that 

* This work has been supported by grants from 
the Douglas ISmith Foundation for Medical Re- 
search of the University of Chicago and from Eli 
Lilly and Company, Indianapolis. 

1 Jacobs, H. R., PROC. Soc. EXP. BIOL. AND MED., 
1937, 37, 407. 

2Shaw Dunn, J., Sheehan, H. L., and McLetchie, 
N. G. B., Lmcet, 1943, !M4, 484. 

the pathologic substrate of this response is 
necrosis of the pancreatic islets. Further 
study of the animals was impossible because 
they all died within a few days. Brunschwig, 
Allen, Goldner, and Gomori4 succeeded in 
keeping rabbits alive for longer periods after 
3 Bhaw Dunn, J., Kirkpatrick, J., McLetchie, 

N. G. B., and Telfer, S. V., J. Path. and Bact., 
1943, 55, 245. 

4Brunschwig, A., Allen, J. G., Goldner, M. G., 
and Gomori, G., J. A. M. A., 1943, 12a, 966. 




