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Effect of Epinephrine on the Neutrophile Count of Normal arid 
;Id r ena 1 ec t oriiized AM i ce . '% ( 1 8403 

The role of epinephrine in the regulation of 
the number of leucoc!-tes in the blood and 
thus in relation to the problem of stress has 
been discussed by various investigators ( 1 . 2 ) .  
It is n-ell known. and has been confirmed by 
the Iiresent stud!.. that epinephrine injections 
result in a I~-mphopenia and an eosinopenia in 
intact animals and there is also e\ridence in 
the literature that this response is prevented 
by adrenalectomy(3-5). -4ccurding to Speirs 
and >Ieyer( 5 )  the occurrence of an eosin- 
openia following epinephrine injection in 
an adrenalectornized animal indicates either 
incomplete removal of the glands or the pres- 
ence of accessory adrenal cortical tissue. I t  
is interesting that in the majority of their 
adrenalectomized mice epinephrine actually 
caused an eosinophilia. -4n absolute neu- 
trophilia has also been reported to occur after 
injection of epinephrine, cortical extracts and 
following conditions of stress( 6 ,7 ) .  ,i\ccord- 
ing to some investigators adrenalectomy pre- 
vents this response of the neutrophiles to 
epinephrine(8) but this has not been con- 
firmed by later work(9;lO) nor by the present 
study. In  the series of experiments reported 
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here it  has also been observed that the neu- 
trophilia resulting after epinephrine, both in 
intact and adrenalectomized mice, was more 
extreme than that caused by other agents, 
and an attempt has been made to discover 
the reason for this difference. 

X a t t ~ r i u l s  und Neihads .  The mice used for 
these experiments came from various sources. 
Some were albino b u t  the majority were 
hybrids of unknown ancestry. Many of the 
latter had been made trichinous by forced 
feeding with infected muscle. Xdrenalectoniy 
or splenectomy were performed on different 
groups (Table I). I n  the adrenalectoniized 
series only those individuals which failed to 
show an eosinopenia after epinephrine injec- 
tion, and which therefore could be considered 
completely adrenalectomized( 5 ) ,  were in- 
cluded. Injected substances: in addition to 
epinephrine or adrenaline, included ACE 
(lipoadrenal cortex) t ,  sex hormones (testo- 
sterone propionate. estradiol diproprionate 
and estradiol benzoate) and sesame or pea- 
nu t oil. Epinephrine was administered either 
hourly for 4 hours according to the method 
of Long and F r y ( l l ) ,  or as a single dose; 
other substances always as single subcutane- 
ous injections. Total white counts were made 
in the usual manner from tail blood and dif- 
ferentials from smears stained in May-Grune- 
wald-Giemsa. Monocytes were not dis- 
tinguished from lymphocytes ; mononuclears 
in Table I includes both. One thousand 
granular leucocytes (all stages) were differ- 
entiated as neutrophilic or eosinophilic in 
bone marrow smears made directly from 
sternum or femur and stained like the blood 
smears. 

Results. The results (Table I) indicate 
that the neutrophilia supervening after 
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epinephrine was greater than that occurring 
aiter the other agents tested. 'This response 
was present in adrenalectomized as  ell as in 
intact animals. -idrenal cortical extract pro- 
duced a relative though not the absolute neu- 
trophilia noted by Ihugherty and 11-hite 7 ) .  
This does not seem explainable on the basis 
oi dosage. ]-ariation in the content of differ- 
ent samples of --\CE ma>- possibly be involved. 
although the 2 different samples utilized for 
the present study gave markediy uniform re- 
sul ts, especially considerinq the amount of 
Lariation in the experimental animals. Though 
an absolute increase occurred in some indi- 
viduals after sex hormones the average re- 
sults. like those after sesame or peanut oil. 
showed no significant increase. 

-\n attempt has been made to discover the 
mechanism by which epinephrine exerts its 
action. Obviously the spleen ~ 7 a s  not involved 
since splenectomized aninials showed a neu- 
trophilia corresponding to that found in nor- 
mal and adrenalectoniized mice (Table I ).  Tt 
is possible. as suggested by other investiga- 
tors(12,13) that the effect of epinephrine in 
increasing the blood flow may serve to send 
into the actively circulating blood cells which 
ordinarily remain close to the vessel wall and 
are not dislodged in the process of taking 
blood for counts. This might also account 
for the eosinophilia observed after epine- 
phrine in adrenalectoniized animals by 
Speirs and l Ieyer (5)  and in the pres- 
ent study (Table I ) .  It would indi- 
cate the presence peripherall>- of a larger 
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proportion of polymorphonuclear cells than 
of lymphocytes. since an absolute lympho- 
c>,tosis was not found in adrenalecto- 
mized animals injected with epinephrine 
except in one group after 5 hours. A com- 
parison of the bone marrows of -\CE and 
epinephrine injected intact mice indicated 
that after -\ICE injection there is an increase 
in the proportion of eosinophilic to neutro- 
philic cells while after the epinephrine injec- 
tion a slight tendency toward a decrease in 
the ratio of these two types occurs. Since 
both substances caused an eosinopenia in 
the circulating blood, the differential effect 
on the bone marrow can perhaps be inter- 
preted as rz direct one of greater stimulation 
of neu trophile formation by epinephrine. 

Sitiizritcr~y. .Adrenal cortical extract in doses 
which caused a similar or greater decrease in 
eosinophiles of intact mice did not produce 
as extreme a degree of neutrophilia as epine- 
phrine. Even in animals which had been 
completely adrenalectomized, as indicated by 
the lack of an eosinopenia after epinephrine, 
this substance produced a marked increase of 
neutrophiles in the circulating blood. Keither 
sex hormones nor peanut oil had this effect. 
Since epinephrine also caused marked neu- 
trophilia in splenectomized mice its influence 
was not exerted through the spleen. Pre- 
liminary observation of bone marrow smears 
of intact injected animals indicated a higher 
proportion of neutrophilic to eosinophilic cells 
in the marrow of epinephrine injected mice 
as compared with those injected with -4CE. 
This suggests a direct effect of epinephrine on 
the bone marrow. 
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