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serum for the attachment of an incomplete 
antibody with negative results. Although 
these cells failed to show any evidence of 
sensitization after exposure to her serum in 
vitro at 37°C it was evident after repeated 
transfusions that these “compatible” cells 
shared in the rapid hemolysis in vivo. In 
other words, they were being destroyed by 
an immune body that could not be demon- 
strated in the patient’s serum. I t  is proba- 
ble that the immune body which caused the 
accelerated hemolysis in both patients was 
not demonstrable in the serum because it is 
adsorbed as it is produced by the large 
amount of cell antigen present. 

I t  is not certain, however, that the par- 
ticular body which was attached to the ery- 
throcytes of both patients could not produce 
hemolysis or agglutination if present in suf- 
ficient concentration. Even if it is passive 
in this regard, the adherence of a protein to 
the cell surface probably exerts a detrimental 
effect by interfering with osmotic equilibrium. 
Tahe spherocytosis observed may be produced 
by the accumulation of metabolites which 
raise the internal osmotic pressure and cause 
the absorption of fluid, thereby increasing 
osmotic and mechanical fragility of the ery- 
throcyte and hastening its destruction. The 
failure to obtain agglutination of erythro- 

cytes from patients with congenital hemolytic 
jaundice is compatible w’th the observations 
of Dacie and Mollisonll that transfused cells 
have a normal longevity in this disease which 
suggests a cell defect rather than a hemolytic 
agent as the underlying cause. 

Summary and Conclusions. The erythro- 
cytes of 2 patients with acquired hemolytic 
anemia and spherocytosis have been shown 
to be readily agglutinated by an immune rab- 
bit serum containing an antihuman globulin 
antibody. Since both patients have exhibited 
abnormal hemolytic activity for transfused 
cells this finding is compatible with the ex- 
istence of an immune body type of hemolytic 
agent as the cause of the accelerated hemo- 
lysis. 

Evidence has been presented to show that 
the immune substance can be separated from 
patients’ cells by heating the cells to 56°C 
for 5 minutes and can then be combined with 
normal cells. The similarity of this immune 
body to the Rh blocking antibody is dis- 
cussed. The demonstration of the presence 
or absence of an immune body attach-ed to 
the erythrocytes should become a routine 
procedure in the study of hemolytic anemias. 
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I t  was shown in earlier papers from this 
laboratory1V2 that insulin coma and chemical- 
ly- or electrically-induced convulsions cause 
the reappearance of previously inhibited con- 

ditioned reactions (c.r.) . No distinct effect 
was exerted on positive c.r.’s by these pro- 
cedures.3T4 Since it had been shown previ- 
ously5yG that the action which these proce- 
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clure.; have in common is the excitation of 
the centers of the sympatheticoadrenal sys- 
tem. i t  thought that the restr)ration n i  
inhibited c.r.'s was likewise due to this in-  
creased reactivity of sympathetic centers. In 
order to clarify further the mechanism in- 
volved an attempt was made t o  cletermint. 
whe't h tt r the h y p r) t ha la ti1 ic -cc 11- t i c;t 1 d isc h a rg c . 
which occurs on excitation of diencephalic 
autonomic centers. ( AIurphJ- ai;d Gellhorn) 
or the release of adrenalin was i.espon.;ihlt~ 
ior the r:establishment of inhibited c.r.'s. For 
this purpose 2 series of esperiments were per- 
iormed. In the first, adrenalin was in-  
jected i n  to normal aninials where:-1s in the 
second gruup insulin coma was produced in 
adrenodemedullated animals. I n  lmt h g r o ~ i p  
the efiect of these procedure; to restore c.r.'s 
which had been inhibited by lack of rein- 
iorcenien t was studied. 

.l/cttrods. -All esperimen ts were periornietl 
on rats in which a definite escape reaction: 
as used in our earlier studies. had been e+ 
tablished in response to the conditioned 
stimulus (bell or light). After the c.r. had 
been estabkhed it was inhibited by lack of 
reinforcement. Adrenalin (.2 rng per kg) 
was injected intraperitoneallq- 3 or 4 times 
on alternate days. The effect of these in- 
jections was compared with that induced by 
insulin coma or electroshock on 6 normal 
animals. The action of insulin. coma was 
likewise studied in 6 adrenodemedullated 
rats. For further detail compare the litera- 
ture cited above and the paper by .Arneit 
and Gellhorn.s 

Results and Discussion. Sineteen injec- 
tions of adrenalin were performed on 6 nor- 
mal rats in which preceding or following the 
adrenalin series the response of the rat to 
insulin coma or electroshock was studied. In 
all but one experiment no effect was elicited 
on the inhibi,ted c.r.'s by the injection of 
adrenalin although t,he animals showed the 
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typical recovery reaction under the influence 
of insulin coma or electroshock. In the one 
c'a.e in which the response of the c.r.'s was 
iiicrea.secl to SOP by adrenalin the effect was 
re-tricted to one day whereas a single in- 
jection of irsulin leading to convulsion elicited 
in the same animal a marked recovery of 
the c.r.'s which lasted for 4 days and reached 
907; . The experiments performed on adreno- 
tlemedullated rats led to a recovery (50% 
t o  9072 1 of the c.r.% after induction of an 
insulin coma. These experiments prove con- 
clusively the fundamental difference between 
the effects of injected adrenalin and those 
oi inqul in  coma and electroshock. Since in 
the latter conditions adrenalin is likewise in- 
volver!, being secreted as the result of ex- 
citation of sympathetic centers, the difference, 
as far as restitution of inhibited c.r.'s is 
concerned, is based on a central action which 
occurs in insulin coma and electroshock and 
is not related to adrenalin. 

The  answer to this problem seems to lie 
in altered hylpothalamic-cortical relations. 
Obrador,!' Kennard,lo and Murphy and Gell- 
horn' have demonstrated the profound effect 
which stimulation and destruction of the hy- 
pothalamus exert on electrical cortical activi- 
ty. It may be assumed on this basis and 
on clinical evidence concerning autonomic re- 
lations inl psychotic patients6 that quantita- 
tive alterations in the activity of autonomic 
centers will in turn influence cortical func- 
tions. 

I t  may be said that the reactivity of 
autonomic centers is greatly increased in in- 
sulin hypoglycemiall and in experimental con- 
vulsions.12 This must lead to quantitative 
changes in cortical activity which may be the 
basis of alterations in behavior. Adrenalin, 
however, whether injected or secreted, far 
from causing a similar reaction, seems to 
depress autonomic centers and may be looked 
upon as a means of restoring increased ex- 
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citability of these centers to normal (homeo- 
stasis. Darrow and Gllhorn) .l’; 

The statement by Himwich and Fazekas14 
that my theory of the shock treatment in 
schizophrenia does not hold since adrenalin 
is ineffective in the treatment of schizo- 
phrenicst is obviously based on a gross mis- 
understanding. The core of the theory 
(cf. also G e l l h ~ r n ~ * ~ )  is not that insulin coma 
and electrically- or chemically induced con- 
vulsions act through the secretion of adrena- 
lin but that they greatly increase the reac- 
tivity of autonomic centers which in turn 
may influence the brain in such a manner as 
to restore normal behavior.: The neu- 

M Darrow, C. W., niid Gellhorn, E.. Am. J .  
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: The secretion of ndrciialin is but one symptom 

of this central effect and  probably of iiiinor im- 
por tance. 

rological basis for such a hypothalamic- 
cortical relationship has been elucidated by 
Murphy and Gellhorn whereas the changes 
in conditioned reflexes described in this se- 
ries of papers indicate at  least one of the 
mechanisms which contribute to an altered 
behavior. 

Summary. Conditioned reactions which 
had been inhibited by lack of reinforcement 
in rats may be restored by insulin coma in 
normal as well as inl adrenodemedulhted rats. 
Apparently a secretion of adrenalin which is 
observed under conditions of insulin coma 
and electroshock does not play an integral 
part in the mechanism of the restoration of 
inhibited conditioned reactions. This inter- 
pretation is supported by the fact that the 
injection of adrenalin remains ineffective in 
the normal animals as far as restoration of 
inhibited conditioned reactions is concerned, 
whereas insulin coma and electroshock re- 
store these reactions. I t  is inferred from these 
experiments that the restitution of inhibited 
conditioned reactions is linked up with a 
liypothalamic-cortical discharge previously 
established by Murphy and Gellhorn and is 
not due to the liberation of adrenalin, which 
invariably accompanies the excitation of hy- 
pothalamic centers under conditions of in- 
sulin coma and electroshock. 
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