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In spite of the comparatively wide use of novocain In clinical practice and for experimental purposes, the 
changes in the blood system resulting from repeated Injections of novocaln have receiveJ quite inadequate study.," 
According to A. Asian, addressing the Bucharest congress in 1957, the systematic injection of novocain causes a 
significant increase in the red and white cell counts of the blood. G.N. Penn [6] proved that after recovery from 
novocaln convlllsions the leucocytic reactions were greatly modified. 

For two years we have systematically investigated the effect of single and repeated injections of 1~ ,~:,v~ 
cain solution on the composition of the blood and bone marrow. 

Our findings were obtained from experiments on thirty rabbits and two dogs. In the present paper we give 
those which relate to the effect of repeated intravenous lnjectiom of novocaln on the composition of the blood. 

All the experimental animals may be divided Into three groups. The first contains five rabbits which every 
day for five to six months received an Intravenous Injection of 4-5 ml of a 1% solution of novocaln (this dose did 
not usually cause convulsions). The second group contains 14 rabbits and two dogs which were Injected every five 
days for one month, after which the animals underwent a two-stage operation of denervation of the carotid sinus- 
es by a method previously described [7]. After restoration of the composition of the blood the animals were 
again given novoealn In the same doses as before. The third group consists of 11 rabbits in which the changes in 
the composition of the blood resulting from novocaln were studied before and after hemorrhage (the volume of 
blood withdrawn from the femoral vein varied between 20 and 35 ml). In all cases, control observations on the 
composition of the blood were made for a period of ~ o  to four weeks before the experiment. The bone marrow 
hemopolesls was Investigated twice (before the start of the novocaln Injections and one month after them) by 
means of puncture of the distal epfphysis of the femur. Blood films were stained by Pappenhelm's method. 

m 

*Deceased. 
**We omit here a numbe~" of investigations on the effect on the blood system of novocaln block [2]. 
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EXPERIMENTAL RESULTS 

The re~ult~ obt_~lned ~ o ~  ttS,t Inject 'on of novoc~ln may c~v.s~,tn ~ ~ortion of the ~nlm~!s. certMn l l l -dr  
[ l ~ d  chan~,,es In the comt• of the btoo~, Tb~ mo~ characlerl~t~c fl~d!ng was an lr~crease In the he~og lo -  
bin content by I i - 1 0  ur~t~ 1~ 16 ou~ of 30 anlinl l :  (Flgt~re 1), A reduction In the hemo{%-,b~ wag ~b,~etved In 
one c~se only, while in the re~aLnlng 13 c a ~  the lnep~.~se In the hemoglobin content was not more than ten 
urdu. ~'l~ich 1~ e.oi sl~:tffte~nt. It began after three to four weeks (but in four rabbits after two weeks), and great-  
ly exceeded the s tront~.c~eous varl~tlon~ and changes arising in cow,sequence of Injections of physiological ~aline. 
In fc~ar out of five antm~.t~ the hemoglobfn content temafv, ed elevated for t~ee  to five month~. In r~bblt No. 26. 
~o~ ~nstanee. between December 1, 1955 and Janu~q 28, 1956 the. hernog!obln level w:~ed 5etween 59 and 64 
units, On January 29. the novoc~tn injections began. On February ~8. the hemoglobin ~<as q8 units and on June 
23, 78 unit~. 
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Fig. 1. Changes In the composition of the bloo,~ in a rabblt as a result of 
repeated Intravenous Injections of 4 ml of a 1~  solution of novocatn, ~ - 
beginning of the novocaln Injections: 1) hemoglobin content; 2) leuco- 
cyte  content; 3) erythrocyte count; 4) reticulocyte content. 

The mean values of  the variations in the hemoglobin content in all 30 rabbits for the month preceding the  
novoealn lnject iom were from +5.2 to -13 .8  units, and for the first month of the lnjectlomo from + 12.2 to - 2  
units, which undoubtedly shows a tendency for the hemoglobin content of the peripheral blood to rise. In tile 
majority of  the animals the erxthrocyte count also rose slightly: the mean increase was 580,000 per mm s with 
variations between 300,000 arid 1,000.o0.0 per mm s. In only three out of 30 rabbits was the erythrocyte count 
lowered by 100,000 to 300,000. 

Can  It be concluded from these findings that novocaln stimulates erythropolesls? In order to answer this 
question ice studied the retieulocyte content of the peripheral blood of the rabbits. It was found that out of 16 
rabbits with a marked Increase In the hemoglobin content. In only eight animals was the retfculoeyte count 
raised by more than 1% above Its original level. In all the remaining animals It did not vary more than in con-  

tzol animals (Figure 1). 

in the bone marrow we counted the cell content of the erythroblastie and leueoblastic series and calculated 
their ratio, In only nine animals was there observed a slight increase In the number of erythroblasts, mainly or-  
thochromatie. The ratio of leucoblastie to erythroblastic cells before the lnjectiom of novocaln varied from 
2.1 : 1 to 1.5: 1. One month after the first Injection of novoeatn It varied In the same animals from 1 .6 :1  to 
1.1 : 1. In 21 rabbits, Including the seven rabbits with an abnormally high erythrocyte count, no appreciable 
changes were pre~nt  tn the bone marrow, 

Following the novocain InJections the leucocyte count rose In 21 out of 30 rabbits, starting on the third 
week after the first InJection. The absolute numbers did not exceed '/000 per mm I, or 101.3% of the original 
level. No change, were seen In the leucocytlc formula. 
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The re~ult~ of the actinn of novocalll Oil the lettcoc)'te count nlusl I'~ treated with great caution, since t l b -  
blt~ a te  very prot~c to ft~+~;tav, eotts varlation~ In the nlllltbefs of this section of the blood cells,  In our experience 
~xtendlng to 103.7"k.(Figure 2), 

In order to sited light on the problem of whether the normal innerv~tlon of the carotid sinuses is concerned 
In the re~pon~e of tt~e b|oo~ ~y~_tem to novocMn, we set up special  eximrtments,  a~ al ready Indicated abo~e. 
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Fig. 2. Changes In the composit ion of  the blood of a rabbit  as a result of repeated in-  

travenous inject ions of 5 ml of a 1% solution of novocaln before and after hemorrhage 
I 

(20 mi).  ~ -- beginning of novocaln injections;  ,~ - hemorrhage; ] - begimang of 

second course of novoealn inject ions.  Remaining signs as in Figure 1. 

In these exper iments  a two-stage de nervatfon of the carotid sinuses was performed on 14 rabbits and two 
dogs, and when the normal  compo;t t lon of tile blood had been restored - usually af ter  2.5 to 40 days - a further 
series of novocaln inject ions was given. In these circumstances we were unable to de tec t  any Increase in the 
hemoglobin  arid erythrocyte  content  in one single an imal ,  even after Injections lasting for five months, while in 

two cases a modera te  anemia  developed.  

According to reports by K.V. Maslovskata [5], N.N. Belier [1], R.A. Durlntan [3], denervation of the carotid 
sinuses leads tO a prolonged anemia  with a cyc l i c  course. In our experiments  14 of the 16 rabbits did not deve l -  
op anemia ,  which must be due to the systematic  in jec t ion  of novocain.  These findings are in ag reemen t  with 

those of G.S. Kan and K.A. Poletaeva [4]. 

Novocaln Injections were insti tuted In 11 rabbits after hemorrhage and subsequent restoration of their hemo-  

globin and ery throeyte  levels.  

As may be seen in Figure 2, novocain adminis t ra t ion In these cases not only did not lead to s t imulat ion of 

erythropoiesls  but in three animals  i t  a c t u a l l y  caused a fal l  In the erythrocyte  count, on the average by 640,000 
per mm I, and in the hemoglobin,  by 19 units. Consequently,  the react ion of the blood system in response to in-  

jec t ion  of  novocain after hemorrhage Is essential ly modif ied.  

Thus, in our experiments  repeated Intravenous Injections of 4-5 ml of a 1% solution of novocatn Into rab-  
bits and dogs led to an Increase In the erythrocyte  count by 540,000 per mms and in the hemoglobin by 11-18 

units after two to three weeks In ha l f  the animals .  

Inject ion of novocaln Into animals  after hemorrhage and subsequent restoration of the composit ion of the 

blood e i ther  had no effect  on the erythrocyte and hemoglobin  values or caused them to be reduced. 

S U M M A R Y  

Repeated Inject ion of  4 to 5 ml of 1% novocatn solution (once a week) to 30 rabbits resulted in the Increase 
of hemoglobin  concentrat ion and the number of erythrocytes.  Leucoeytosis, without the shift of the leucocyt ie  
formula,  was also present. No change In the hemopoiests  or in the number of ret ieulocytes was noted In animals .  

In jec t ion  of novocaln to animals  with denervated carot id  sinuses one month after the operat ion prevents the de -  

ve lopment  of the first and second wave of  auemla  in the major i ty  of animals .  
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