
pressure sudden release of the constricting pressure in every instance 
produced an immediate diminution of finger-tip volume below the 
original level antl usually greater than the volume increase resulting 
from occlusion. The volume loss may be due entirely to primary, 
active constriction of the lion-arterial vessels or in part to constric- 
tion of arterial vessels n-hicli could through diminution of 11100d 
flolv within the capillaries ant1 venules allow a passive constriction 
of these small vessels. IVe 1)elieve that the constriction is pre- 
dominantly a non-arterial phenomenon. 

The critical pressure at which the type of response changes is 
an index of tone of the vessels responsible for the volume change 
at that time. The mechanism of the response is not known but it is 
likely that it is initiated by increased intravascular tension. That local 
constricting pressure without venous distension is not an adequate 
stimulus is evidenced by lack of response to sudden momentary 
pressure in the cuff. Active responses of veins to other stimuli have 
been reported by 

These phenomena are being studied further in normal antl diseased 
individuals. 

S W ~ ~ I I K W ~ .  Secondary spontaneous diminution of volume of the 
finger-tip following sudden partial obstruction of the venous flow 
from the part is reported. The reaction seems to be due to active 
constriction of veins, venules and capillaries which may be initiated 
by increased tension within these vessels. 
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Sympathetic Ganglion Cell Changes in Adrenalectoiiiized 
Animals. 

B. 1. BURNS, J. D. REESE A N D  A. I€. SELLMASN. (Introtliiced by 
Harold Cummins.) 

Froui the  Department of Anatomy, Lozci.cirLnn Stwte University 17.1 cr7ic.rtl Ceiite?., 
Nmu Orleans. 

Recent literature is replete with reports of the functional dis- 
turbances in animals deprived of their adrenal glands hut offers little 

2 Hooker, D. R., Physiol. Rev., 1921, 1, 112. 
3 Krogh, A., The Anatomy and Physiology o f  Capillaries, K e i r  €€: iwi i ,  1929, 

4 Lewis, T., The Blood Vessels of the Hunitrn Skin and TkPir ~ ~ . \ p f J ? l w . ~ ,  Lon- 

rj Capps, R. B., J .  Clin. Invest., 1936, 15, 229. 

2nd Ed. 

don, 1927. 



information as to accompanying structural changes. In view of the 
\\ell-estal)lislied physiological relationship IEtiveen this gland and 
the autonomic nervous system the authors undertook a preliminary 
stud? o i  sympathetic ganglion cells in adrenalectomized cats with a 
view to determining what structural changes, if any, accompanied 
the adrenal insufficiency. 

The procedure \vas as i o h v s  : The right aclrenal gland I\ as re- 
moved hy a retroperitoneal approach and 7 to 10 days later the left 
gland was removed in  a similar manner. I b t h  operations \yere (lone 
under intraperitoneal nembutal anesthesia. The cats utilized for the 
study lived from 3 to 12 days iollowing completion of the adrenalec- 
tomy. Five of these cats died of adrenal insufficiency and the re- 
mainder were killed by opening the thoras antl abtlomen under ether 
anesthesia antl eviscerating the animal. The superior cervical antl >tel- 
late ganglia only Lvere removed in the first 6 animals but in the re- 
mainder the coeliac and the thoraco-lumbar chain ganglia were also 
removed. The material was fixed in formalin-acetic acid, sectioned 
in paraffin, antl alternate sections stained with cresyl violet antl iron 
haematoxylin. 

Later, a series of experiments \vas designed to substantiate the 
preliminary findings as well as to provide for controls. Twelve male 
cats were kept for a period of -5 weeks, during which time they were 
given a vermifuge and fed on a well-balanced diet. .A11 were sub- 
jected to the same conditions and all were in excellent nutritive state 
a t  the end of the 5 weeks. Six of the cats were then adrenalectomized 
as  in the preliminary series. IVhen one of the operated animals \\-as 
autopsied a normal one was also killed antl corresponding ganglia 
from the 2 cats were carried through the fixative, dehydrative fluids, 
paraffin, etc., in the same containers. Finally, sections of ganglia 
from the normal and from the operated animal were mounted on the 
same slide and thus stained simultaneously. This series disposed of 
any question of misinterpretation of our findings in the preliminary 
series due to possible alterations of cell structure by the technical 
procedure to which the preparations were subjected. I t  also an- 
swers the question of the effect of etherization on the Nissl s th tance  
since the normal animal required much more ether at autopsy than 
did the operated one. 

An additional precaution ma\- be mentioned by way of ruling out 
the possibility of the changes described k i n g  attributed to axon in- 
jury. Ganglia from 2 cats in which an attempt \\as made to destroy 
all nerve fibers in the region of the adrenals were examined as well 
as ganglia from animals which had been subjected to unilateral 
adrenalectomy only. In Imth cases all ganglia appeared normal. 



Further controls indicated and carried out \\ere as follows : 
Ganglia ivere examined Irom cats in various stages of inanition and 
from one cat which had k e n  starved. Material was secured from 
a numlxr of animals at  varying intervals post-mortem. One cat 
was killed and kept at room temperature for 13 hours, (luring which 
time a ganglion 1va.z removed at 3-hour intervals. Other animals 
killed by repeated doses of nembutal and by unintentional overdose 
of the same drug \yere examined. In none of these cases were 
changes present of the nature of those found in the ganglia of 
adrenalectomized animals. 

In observing the animals we have relied entirely on the classical 
physical signs of adrenal insufficiency. No I)lood or urine studies 
have been made because, for present purposes, lve have been con- 
cerned solely with the autonomic ganglion cell picture and the degree 
of adrenal insufficiency is adequately indicated by physical signs 
alone. The animals show asthenia, anorexia, lowered body tempera- 
ture, and circulatory disturbances corresponding to those outlined 
by other investigators.' 

The study of ganglia for this report has been limited to the super- 
ior cervical and stellate. These ganglia were selected because of 
their easy accessibility and because of their distance from the op- 
erative field. Holvever, the coeliac and the thoracic and abdominal 
chain ganglia show features in the experimental animals conforming 
to those described in the superior cervical and stellate. Each of the 
18 cats from which ganglia were studied was suffering from adrenal 
insufficiency . 

The ganglion cell changes in autonomic ganglia of the adrenalec- 
tomized animals may be mild or extensive, depending on the degree 
of insufficiency as indicated by the physical signs. But the degree 
of  insufficiency is not a matter of time. I t  may become extreme in 
3 days and some cats survive for 10 or 12 days. One cat which 
died on the fourth day showed more marked ganglion cell changes 
than another that died on the eleventh day after the final operation. 
The mild changes consist of swelling of cells and nuclei, chroma- 
tolysis, and disintegration of the Nissl substance which has a ten- 
dency to he more generally massed at the periphery of the cell than 
in the normal ganglion (Figs. 4 and 5 ) .  The more marked changes 
are pycnosis (Figs. 3 and 9 )  with occasionally extrusion of the nu- 
cleus from the cell (Fig. 5 )  and of the nucleolus from the nucleus 
(Fig. 8). The nuclear membrane may stain indistinctly or may 
appear frag-niented. The cell bodies are often irregular and mark- 

1 Grollman, drtliur, 2'kc -ldrcvlnls,  Willinnis and Wilkins Po., 1936, pp. 161-167. 



edly shrunken and the Nissl substance either densely massed a t  the 
periphery, so that discrete granules can not lx seen, or  very finely 
granular and lightly stained. Ilihile the nuclei in autononiic ganglia 
have a tendency to be eccentric in position, that tendency is increased 
in the ganglia i rom the operated animals. The Sissl sulxtance may 

Pigs. 1 and 2, normal sup. cerv., and figs. 6 and i ,  normal stellate gang. cells. 
Fig. 3, pycnotir nuelri in sup. ccrv. gang. rells 8 days after removal of second 
gland. Fig. 5 ,  sup. cerv. 
gang. cell, nucleus bring extruded. Fig. 8, stell. gang. cell, nuel~olus being ex- 
t r i i d t d  from nuc~lrus. b’ig. 9, pycnotic. nucleus and peripheral Nissl subst:niee. 
Fig. 3, iron hamatoxylin; remainder, crrsyl violet stain. x 500 before reduction. 

Fig. 4, sup. cerv. gang. cell exhibiting early reaction. 



normall!- be more abundant at the periphery of the ganglion cell, but 
it is often located centrally ininiediately surrounding the nucleus. 
T_-suall!- it is unifornily diffused throughout the cytoplasm. In the 
ganglia iron1 cats suffering from adrenal insufficiency this substance 
is peripherally placed in the majority of cells (Figs. 4, 5. 8, and 9) 
but peripheral tIispIacement alone does not indicate a degenerative 
change. The cell can only be considered as having an abnormal 
reaction in respect to Kiss1 substance \\-hen the latter loses its dis- 
crete granular character. a condition never encountered in normal 
ganglion cells in  our studies. I-acuoIes are frequently seen in the 
cytoplasm and ivhen the nucleus is niarkedly shrunken the space it 
originally occupied remains as a vacuole IxtLveen the shrunken nu- 
cleus and the cytoplasm (Figs. 3 and 9). The content o i  this space 
and other vacuoles does not stain \\-it11 osmic acid nor with silver 
iii our preparations. 

The significance oi  the degenerative changes in autonomic gan- 
glion cells in  adrenal insufficiency is not entirely apparent from our 
experiments. Elliott' has offered experimental evidence to support 
his statement that animals deprived of their adrenal glands show a 
''nearlJ- complete paralysis of vasomotor and cardio-accelerator 
nerves (all other nerves reacting in  an approsimately normal man- 
ner)." 
reactions to be normal. Urechia and Mihaleschu2 found similar 
changes in the nuclei of the tisbcv riueveziiri. They regard these 
nuclei as autonomic centers in the diencephalon. If the findings of 
Elliott are correct, the suggestion is offered that the ganglion cells 
degenerating in our animals are those concerned with vaso-con- 
striction antl cardiac acceleration, an explanation in accord with the 
tact that the great majority of the cells in these ganglia are undoubt- 
ed!- vasomotor or cardio-accelerator in  function. One might also 
suggest that the tulier nuclei sho\ving degenerative changes in 
Urechia and 1Iihaleschu's experiments are probably vaso-constrictor 
and cardio-accelerator centers. Hoivever. a more extensive survey 
of the ganglia of the entire autonomic system antl further study 
of autonomic centers \viU Iie necessary to Lvarrant definite state- 
ments and further experiments directed to this end are in progress. 

Ganglia other than the superior cervical antl stellate do she\\- tle- 
generative changes in  our series but the thoracic antl abdominal 
chain ganglia appear to contain a greater proportion of normal cells 
than do the superior cervical and stellate. The coeliac is even more 

It is probably a fluid or semi-fluid substance. 

He found the vagus response to stimulus and pupillary . 

'3 Elliott, T. R.,  b. P/rj/,siol., 1914, 49, 38. 
'; t-recliki. G .  1.. :ind 31ihalt~scliu. S., Enrlocrttrolopre, 79!?3, 8, 296. 
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extensively involved than the latter ganglia, however. r-ittention has 
been called to degenerative changes in this ganglion in cases of 
-Addison's d i~ease .~  Although Hollinshead5 has sho\vn that the 
nerve fibers to the adrenal medulla are preganglionic it seems likely 
that the cortex would receive some post-ganglionic fibers from the 
coeliac ganglion. Hence some o i  the changes in that ganglion may 
represent axonal reaction. 

Sztmmwy. The cells of the autonomic ganglia of cats deprived 
of their aclrenal glands for a sufficient time to Ixing about classica1 
signs of adrenal insufficiency present definite degenerative changes. 
These changes vary in degree directly jvith the severity o i  the in- 
sufficiency as intlicated by the pIiysicaI signs. Xo definite statement 
can be made as to the significance of these findings in so far as our 
studies are concerned but the suggestion is offered that autonomic 
ganglion cell degeneration may explain some of the vasomotor dis- 
turbances in adrenal insufficiency. Neither is it possible to offer an 
explanation as to ho\v the atlrenal insufficiency affects the ganglion 
cells--whether as a part of a general metahlic disturbance or in 
some more direct. o r  even more complex, nianner. 
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Do Cysts of Endamoeba histolyticn Formed in the Intestine 
Excyst Before Evacuation and Cause Internal Autoinfection?* 

The iollo~ving study \\as tIe<ignetI to (letermine ivliether internal 
antoinfection from cysts o i  E~~/tr~rrocho h i s to l~ t i cn  occurs. By in- 
ternal autoinfection is meant the excystation o f  cysts formed in the 
intestine antl their invasion oi  the tissues of the host without leaving 
the body. The term does not reier to ''aii1is to mouth" transmission 
of cysts nor to reinvasion of the gut by the trophozoites. 

Sellartls antl Theilerl claim to have infected 6 of 8 kittens by 
injecting material containing cysts only into the colon iollon-ing 




