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Effect of Epinephrine on Blood Count and on Hematocrit Value." 

s. k'. L V C I A ,  p. 11. L ~ G ~ ; E ~ - E l < ,  (;. D. HUSSER I\NL) h1. E. L E O S A R D .  

The subcutaneous injection of epinephrine produces certain 
changes in the blood These changes are not dependent upon 
the presence of the spleen.:' The leukocytosis that follows injection 
of epinephrine has k e n  attributecl to splenic contraction, heniocon- 
centration, stimulation of the hone-marrow, redistribution of formed 
elements of the hlootl, expulsion of leukocytes from lymph-nodes, 
and stimulation of the vegetative nervous system. Recently it has 
been reported that injection of epinephrine produces a rise in the 
seruni potassium6* and that the action o f  potassium is responsible 
for  the reactions ascribed to epinephrine.!' 

Human subjects were injected into the deltoid region with single 
doses of one cc. of a 1 :lo00 solution of epinephrine hydrochloride. 
The  usual reactions of anxiety, palpitation, hypridrosis,  tremor and 
elevated blood-pressure occurred. Some of the patients who had 
diseases of the blood-forming tissues complained of sorenes  over 
the spleen and tenderness over the long hones. 

In the first experiment all hlood-counts were made from capillary 
blood (U. S. Eureau of Standards equipment). Differential Iilood- 
counts were made on cover-slip preparations stained by the Jen- 
ner-Gienisa method. Hemoglobin determinations, and erythrocyte, 
leukocyte, differential, and platelet counts \vere made before injec- 
tion. Leukocyte and differential counts were made also 10, 20, 30, 
60, and 100 minutes after injection. 

In  the second experiment the complete studies enumerated aliove, 
together with calculations of the mean corpuscular volume, were 
made on samples o f  venous Mood withdrawn before injection and a t  
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the five stipulated intervals after injections. The IVintrolx tube 
was used for heniatocrit determinations, and each sample x a s  sputl 
to constant volume at about 2500 revolutions per minute for 3 or 
more hours. 

Reszdts. Experiiizeiit I :  In all but 4 of 68 patients studied, the 
majority of whom had diseases of the blood-forming tissues. the in- 
jection of epinephrine was foIlo\vetI I J ~  a definite leukocytosis. The 
blood of 8 patients who had undergone splenectomy sho\ved a leuko- 
cytic response similar to that of patients \\.hose spleens had not lieen 
removed. In 56 cases, the increase in number of lymphocytes \\as 
earlier and relatively greater than that of the other cellular elements ; 
whereas the percentage of poIyniorphonucIear neutrophiles decreased 
immediately after injection, and then gradually increased aa the 
l~-mphocytes returned to normal values. In the remaining 12 cases 
there \\.as no consideral~Ie change in the percentage of lymphocytes. 
Escept in 2 cases (one of erythroblastic anemia and one of hemolytic 
icterus ) .  immature cell-forms did not appear in the circulation in 
numbers sufficient to indicate stimulation of the bone-marrow. 

En-prin~eizt 11: In 10 patients studied, the injection of epinephrine 
was folloived by an increase in the erythrocyte-couiits. The mas- 
rnium values were noted at 20 and 40 minutes after injection, fol- 
Ion-ing which there \\.as a gradual tlecline to the pre-injection levels 
by the end of 100 minutes. The content of hemoglolin shoived 
corresponding fluctuations. In  all cases a leukocytosis occurred. 
The maximum leukocyte-count \\.as noted at 10 minutes in 2 cases, 
at 20 minutes in  5 cases, and at 10 minutes in 3 cases. In all cases 
the percentage of lymphocytes first increased and then gradually de- 
creased : whereas the percentage of polyniorplionuclear neutro- 
philes decreased immediately after injection and then gradually 
increased as the lymphocytes returned to normal values. In all 
instances, the volume of packed cells increased after the injection of 
epinephrine and gradually returned to normal levels. The maxi- 
mum hematocrit value was found at 10 minutes in 4 cases, at 20 
minutes in 4 cases, and at 40 minutes in 2 cases. In 5 cases the 
mean corpuscular volume was found to be increased, the maximum 
values occurring 10 minutes after injection (maximum variation 
22 cubic micra) : in 3 cases the volume was decreased and gradually 
returned to the pre-injection level (maximum variation 28 cubic 
micra) ; and in 2 cases, the volume fluctuated within wide limits 
(maximum variation 34 cubic micra). Tests for fragility of ery- 
throcytes failed to show any alterations follotving the injection of 
epinephrine. 



In 5 cases, the addition o i  epinephrine to samples o i  blood re- 
niuvetl beiore injection Xvas \\ ithout effect. 

S U J I I I I Z O ~ ~ .  Injections of epinephrine I\ ere iound to produce 
the iollowing reactions in patients ivith and without diseases of the 
blood-iorming tissues, irom jvhoni samples o i  capillary or venous 
blood were ivithtlranm: 1. Tenderness over the spleen and long 
bones occurred in some oi the patients \vho had diseases of the 
1:lood-forming tissues. 2. There ivas an increase in the erythrocyte 
and leukocyte counts regardless o i  whether or not the spleen u a s  
present. 3.  T h e  lymphocytes ivere the first blood-cells to increase in 
numbers iollo~ving injection. 1. Immature cell-forms did not ap- 
pear in numbers sufficient to indicate stimulation of the Iione-mar- 
row. 6. The mean cor- 
puscular volume varied too greatly to be of significance. ( The cal- 
culation o i  the mean corpuscc"Iar volume is at best only an approxi- 
mation.) 7. The fragility oi erythrocytes was not altered. S. \.\-hen 
atldetl in ~ i t v o  to n-hole l,lnotl, epinephrine did not produce signifi- 
cant changes. The results of these experiments are compatible with 
the hypothesis that the Ieukocytosis iollo~ving injection o i  epine- 
phrine is clue to limmo-concentration. 

5. The heniatocrit values were increased. 
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Local Irritation froin Sodiuiii Bisulfite as Preservative in 
Epinephrine Solutions.* 

large number of the epinephrine preparations on the market 
contain sodium hisulfite in  a concentration of about 0.1%, to pre- 
vent the oxidation of the alkaloid. *As far as we can determine, no 
studies have been made on the possible irritant properties o i  sodium 
bisulfite, so that its suitability for a therapeutic product does not 
seem to have been adeq~iately established. W e  have, thereiore, 
tested the material, to see n-hether irritant phenomena could be 
produced by this chemical. either in pure solution, or in the media 
in which it is used clinically in local anesthesia. 

___ 
* Siqy~ii trcl, it1 part, h7 pr:cl:ts froin the California State Dental Association 

and tlir R I Y K ~ I  cli C'ommission of the American Dental Assoeiation. 


