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N. V. Puchkov's work [1, 2] has shown tha t  introduction of small  concentrations of  adrenalin into the 
animal 's  blood stream enhances the phagocytic  ac t iv i ty  of the blood. Since adrenalin Is involved in the ~egula o 
tion of carbohydrate metabolism a study of the dependence of the phagocytic  ac t iv i ty  of the blood on the state 
of carbohydrate metabolism within the phagocytes was undertaken at this Department .  

E X P E R I M E N T A L  M E T H O D S  

A suspension of microbes prepared from a 1-2 day ct:lture ofS_~,~h>'Iococcus albu~ in dilution of ha l f  a 
bi l l ion per 1 ml was p laced  into a special  test tube; the suspension was dtavcn up into a M l i t e - c e l l  mI:~ing p ip-  
ette to the mark 1 and a similar  amount of ~nger  solution was added (in experiments with addition of glucose, 
Insulin and other substances these were introduced in Ringer solution); blood taken from the finger was then 
added to the tnixtu~e. The test tube was then agitated care.fully by rotary moven'~cnt around its axis until a u n i -  
form mixture was obtained and the test tube was then p laced  in a thermostat for 80 minutes (phagocytic t ime) .  
After 30 minutes a smear was made from the contents of the test tube and fixed tn a mixture of alcohol and 
ether. The smears were stained by dm Romanovskii method; the counts were always made along the edge of 
the smear on bod~ sides. One hundred leukocytes -neu t roph i l}  - were Counted. Among these, those that had 
behaved as phagocytes (positive) and those that had not (negative) were noted. The total number ofpos i t lve  
leukocytes in relation to the total number counted (100) indicates the extent  of phagooytosis.  

I t  must always be  borne in mind when investigating phagocytosis that the phagocyt ic  react ion is not a 
constant ent i ty  and depends on many causal factors not always pe rcep t ib l e .  In order to establish fl~e degree of 
var iabi l i ty  of this react ion under ident ical  condition~ a series of experiments was staged in which the phago-  
e) 'tio reaction of  blood leukocytes was determined without an}, extraneous influences.  T w o  test tubes were 
prepared simultaneously wi~h the same blood (K 1 and Kz) for this purpose. 

Twenty control experiments on ,!0 blood smears were carried out. The range of variat ion In the values 
vtas :t 8-10fie. Therefore figures deviating from the control values by more than 10ff~ could be  taken as ~ne 
deviat ion.  In addition each experiment  was accompanied by its own control.  

E X P E R I M E N T A L  R E S U L T S  

Simultaneous addition of 1.6 International units Insulin and ,9~o solution of glucose to the blood (25 ex-  
periments) leads to a sharp increase in the number of phagocytic  leukc::ytes and also to enhanced phagocyt ic  
ac t iv i ty  of tile lenkocytes which far exceeds the l imits  of chance variation (Fig. l a ) .  The average increase 
of  the phagocytic index was 32~0. 

Experiments with separate addition to tile blood of glucose (10 experiments) and of insulin (10 exper i -  
Ine!lts ) (Fig. 1, b and c) gave a di rect ly  converse result. When gl:mose alone was added the percentage of  
lmdr showhtg phagocytic ac t iv i ty  diminished by an average of 18-20~;  lnn,lhl alone decreased phago-  
cy'c,~is re a still greater de.gree -- by almost 25'yo. 
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Another nlcthod of affecting tim carboh)'dratc metabollsni of leuhocytes was used tn our e• (14 
experhuents) and consisted of addition of inonolodoaccdc acid tit I : 10,000 dilution to tile blood, I.e.,  Inter- 
fering with glycolysis Iu the leu!{ocytes (Fig. 2, b). It was found that abolition of glycolysls lowered phago- 
cytosis by an average of 18-2ff']0 but did not pcrvcut It completely.  

Siuce lactic acid is a product of glycolysls it could be expected that its addition to phagocytes poisoned 
with monoiodoacetic acid would restore their normal activity. This proved to be in fact die case: Whell ,]0 I'ngell 
lactic acid was added to the blood simultaueously with the monoiodoacctic acid the phagocytic activity re- 
mained practically unchanged (Fig. 2a). 
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Fig. 1. Effect of insulin and glucose on phagocytosi,. 
a) Addition of 1.6 international units insulin and 5x~o 
glucose solution; b) addition of 5o/o solution of glu- 
cose; c) addition of 1.6 international units insulin; 
I) control; 2) experiment. 

For rim purposes of control, the effect of lactic 

Fig. 2. Effect of monoiodoacetic acid and lactic 
acid on phagocyrosis. 
a) Addition of d0 mg~ lactic acid and monoiodo- 
acetic acid in 1:: t0,000 dilution; b)addit ion of 
monoiodoaccfic acid in 1:10,000 dilution; c) addi- 
tion of 40 mg~o lactic acid; 1) control; 2) c• 

acid aloue was investigated, using "die same conccnrzation (9 experiments) (Fig. 2b). Under these conditions 
there wasaa extrcn,,cly marl<cd drop in phagocygc activity - b y  an average of 201/~. 
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hi order to exclude the possibility that the changes.In phagocytic Index obtained were determined by a 
~bift in pll the latter was checked electromettlcally. It was found that the addlt|on to the blood of these sub- 
~tances In the co~lcentrations used In our experiments left the ptl practically unaltered with varlattom within 
the limits of 7.5 to 7.8. 

The data presented Indicate that phagocytic activity depends to a collslderable extent on the carbohydrate 
metabolism of file phagocytes; In oilier words, carbohydrates are an Important source of energy required for the 
performance of this function. 

S U M M A R Y  

Glucose aud insulin added together to the media causes a considerable Increase of phagocytic activity 
of leukocytes of file hurnan blood. Glucose ai~d iJlsulin a,J,Jcd separately decrease this activity. Elimination 
of glycoly~is induced by the addition of monoiodoacetic acid, likewise dlmh,lshes phagoeytosis: this effect Is 
abolished by the addition of lactic acid. The phagoeytfe activity of leulr depends to a great extent on 
flleir carbohydrate metabolism. 
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