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In l ine with the work of other authors, our investigations [3, 4] showed that the nervous system, especial ly 
Its higher port ions,  plays a significant role in the regulation of the phagocytic act ivi ty  of leucocytes.  Further 
development  of this work required study of the part icipation of the receptors of various organs in the reflex con-  
trol of phagoeytosLt. 

In this work we studied the effect of st imulating the chemoreceptors of the l iver  and the mechanical  
receptors of the rectum on the phagocytic act ivi ty  of the leucocytes in the blood. 

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

The chemoreceptors of the l iver were', s t imulated by the method proposed by O. S. Merkulova [7]. The 
mechanical  receptors of the rectum were sl:imulated by increasing the pressure in i t  to 80 ram of mercu ry .  26 
rabbits were used in the experiment .  

For 2-3 days in adw/ lce ,  the phagccyttc ac t iv i ty  of the leucocytes was determined for a l l  the rabbit , ,  
The blood for the investigation was taken from t h e  ear vein in the morning (before feeding).  Inact ivated 10 ) 
emulsion of staphylococcus aureus was the mater ia l  for phagoeytosftt. 

The experiments were carried out in the following manner. One ml of 4a~ solution of sodium citrate,  
2 ml of blood and 1 ml of ki l led staphylococcus aureus culture were pour,ed into small  test tubes (vith the grea t -  
est possible speed at room temperature,  Then the test tubes were placed for 30 minutes in a thermostat  at  a 
temperature of 37". after which smears were made of the contents of each test tube and stained. 100 leucocytes 
were counted in each smear.  At this t ime,  the phagocytic leucocytes we,~e noted and their percentage was 
determined.  The average of these experinaents carried out with the contents of two test tubes (two smears from 
each) war, taken. The number of bacter ia  ingested by 100 leucocytes wa,, counted in the same smear.  At the 
same t ime,  only those bacter ia  were counted which were widdn the protc~plasm of the leucocytes .  

In the experiments in which the chemoreceptors of the livers were stimulated, the rabbits were tied to the 
operating table and their abdominal  cavi  E, was opened. In 30 minutes tkeir blood wa~ drawn again and the 
phagocytic  activi ty of the leucocytes was ~etermined again, Then cotton, moistened with a 1 : 1000 solution 
of acetyl  choline, was placed on the suffave of the righ t lobe of the l ive l .  The st imulation tasted one minute,  
Blood was dra,~n again after this: at once  after 8, 10 .30  and 60 minute: .  The phagocytic act ivi ty  of thc 

leucocytes was determined in each s a m # ( .  
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The data ol Table 1 lndicazc tha~L operative inu:d~rcnr rM.~cs the pha:~ocytic activity of the leucocytes, 
cvetl lho,~:!; to all h+si:',t~iH,+aut t'xteJit. Slimul;Ition of the t 'hcmorcccptots t~f the liver decreases |t stF,2dfic~antly, 
The ~:rcatc~,' dcurca>c it~ thctr :., vivjtv occurs immcdi;~tcly after the stimulatloJl, filch the activity tg the | euco-  
c) tcs ,~rtw.s grad~*ally ;rod by thu ti0dl mimllc aRc-r lhc ~*Jld ~,f the slinmlation it returns to tile ocigiual level and 
exceeds it i~l SOIHCt cases, 

TABLE 1 

Changes in tile Phagocytic Activity of Leucocytes During Ilrrlgatlon of the Receptors of 
the Liver 

J Phagocytic of the activity leucoc, y t ~  
| before stimulation | after one-minute stimulation of liver [ecep toa  
[ a v ~ f o ~ a  ~!2 d~y~ter3,]at once after 5" [after 10 afterSO laf'~r 60 
( . . . . .  min mtn mfua [rain 
laparotomy) | ] l 

15/23 16/26 10/14 l l i i5  [ 13/18 15/22 17/25 
14/19 16/22 8112 I0/13 12116 14/20 I5/23 
16119 17121 91[0 11114 ] 12115 16/21 17/19 
16/24 17/28 10112 12/14 14116 16121 17/'26 

Rabbit No. 

I " 

2 
3 
4 
5 IT/25 
6 17/26 
7 16/25 
8 15124 
9 15/20 

! 0 ! 7/26 
11 i 6:'25 
12 13116 

18/28 
! 8/28 
17/26 
16/24 
16/24 
! 8/27 
i 8/28 
14/17 

2/17 
0/14 
8/13 
9/12 
8/10 
9/13 
8112 
7/8 

13/20 14/23 
11/16 13/20 
9/13 IC;15 

I0/14 12/17 
10/13 , 11/14 
10,'16 ] 12/18 
10/13 ! 12/16 8/I0 [ 10/i2 

17/24 
15/21 
13/18 
14/21 
15/19 
15/23 
15/21 
13114 

izt2s 
17/26 
18/29 
15/22 
16/24 
17/29 
19]'34 
14/22 

Thus. the decrease in the phago<ytic activity of the leucocytes caused by stimulation of the l iver  receptom 
has a temporary, quickly changing character.  

The phenomenon we established, as became clear, is reflex in nature. This was proved by experiments  
with preliminary novocainization cf the liver surface: cotton, moistened with 2% novocaine solution, w-r laid 
on the surface of the liver for 5 minutes; then the same area of the liver was subjected to th~ action of ace ty l  
choline solution. 

The results of these experiments are shown in Table 2. 

TABLE 2 

The Effect of Stimulating the Chemoreceptors of the Liver on the Phagocytic Activity d 
the Leucocytes After" Preliminary Novocalnization of the !Liver Surface. 

Pkagocyti c activity of th e l ~ c ~ s  

Rabbit No, average for 3 Tarter 5 mtn  of after 2 man: of ac~t']l choltn~ a ~ r t ~  
days [novocaine act- lmraediatcly ] after 30 rain 

llon i 

13 
14 
15 

13/!5 ! 12/15 
16/J8 15/18 
18/,': 1 17/20 

lq/14" I 13II4 
16116 15/17 
1't/20 " 16119 

It can be seen in Table 2 that ~le novocalnized liver surface, as a rule, weakens the phagocytic  ac t tvhy  
of the leucc~ ' tes ,  in truth, quite insignificantly: the activity decreases due to a decreased number of phago-  
cytic leucocytes.  We consider that this is also the result of stimulation of the chew, oreceptc~ of the l ives,  since 
admtnhtsation of acetyl choline solut on on tile anesthetized liver smface does not cause characterist ic changes 
in ~he phagocytic activity of the leuc )cytes, 
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[tl the set:oud group of cxpcriu|euLs the t:ffe~-t of slllutlJiH[~t~ , the nlechanlcal rcr tff the rectum on 
the ph,a~ot')'tt~- ,tctivil)' of the leucoc)'tcs ~as sl~tdicd. Thc CXlX~itttet~ts In this series were carried ,~u! as follows. 
After t~o  dctcrluinattous t,f the I~t;t!'~ot')'[it: ;st tivfty 'ff lctlr a small balloon was lmrtwJut'cd into the rectum 
{u order to st imulate its receptors. The [~ta~tK')'lir acrlvily ',~f r~'~c lcllCt~'yte.~ was determined 4 tllrJes |n the 
r o~ 40 |lliUtltcs (illlttlcdl;,tcly, ;if tot 5, 20, .~,ld 40 Ittilllltcs~ l)tlr~n~ file IleXt ,~ ln~nutes die lflec:|lalllcat 
rcceph~rs of fl~: r~:cttm~ were st imulated by" incrcasitlg th~ press~.'c in the balloon to 80 ,'-qm of merct~ry. 

"Fh c f~agocytlc  activi ty of the leucocytes Was dctcrmtne~ immedia te ly  after the st imulation was stopped 
and aftcg 5. 10, 30, and G0 minutes. The data which were obt~s are shown in Table 3. 

T A B L ~  3 

The Effect of Stimulating the Mecha~flcal Receptor~ of the Rectum on the Phagocytic 
Activity of file Leucocytes 

" Pha~ooytic act ivi ty  . ~  leucocytes  
" bb'" [ ~ -  '" ~after imertion of balloon i r i to#e I aft==-~i~ulaflon of the receptors of - - -  

I o _ ~m~.- .after 5 [after 20 a~r40hmm~- ~fter5 laf~r zo,af~r301af~t60 
" ~ ia te l  min rain rain [ d i a t ~  mln mln mln rain 

y , l  ............ I I 
16 

17 

18 
19 

21 
22 
23 

17/2~ 1 22/~ 
18/291 24/42 
15/23 20/33 
15/~ 21/38 
15/26 20/36 
15/26 18/33 i 
12/2! 1 4 / 2 2  
I!/~0 14/24 
18/35 21i44 
17/36 24/52 
12114 71121 

24138 
26145 
23i44 
22143 
23141 
20/~5 
15,"24 
15f29 
23/47 
27i,~ 
7110 

21/31 
21t36 
20/37 
21/38 
18136 
17/32 
I3/21 
! 4/22 
20t42 
~ 
11/15 

19/27 
18/3l 
16/3 ! 
! 7/30 
16/30 
16i26 
I2/t8 
I2/21 
19135 
17/32 
8/10 

2113~ 
21t3~ 
2114~ 
221r 
2 t / ~  

] 5/2,~ 
14/2,~ 
2214~ 

1 24/36] 231.32 
i 23139 I 23137 
i 23/42 I 21140 

24/43 | 23/41 
24/43 ] 21/36 
22/36 J 21142 
18/30 1 16/27 
I7/3o I t61~ 
24/45 | 23141 
25/51 | 24149 
13119 l 8/ll  

2O/28 
21/33 
18~31 
18/'35 
17i31 
19/35 
14/24 
13128 
21142 
20145 
9711 

16/25 
18/30 
16/21 
16/24 
16/22 
16/27 
12/21 
11/'20 
18(~ 

10/i3 

It  can be seen from Table  3 that the introduction of a baI~oon into the rectal  ampul la  itself causes an 
increase in the phagocytic ac t iv i ty  of the leucocytes .  This increase is undoubtedly a consequence cff the 
s t imulat ion of the rectal  interoceptors and anal  cxteroceptors ( E ~ n  factor). The results of isolated st imulat ion 
of the mechanica l  receptors of the rectum cause a noticeable ~ e a s e  in the phagocytic act ivi ty  of the l euco-  
cytes.  IL~ maximum increase occurs at the 5th minute after the end of the stimulation, then the act ivi ty  gradu- 

a l ly  fal!s to  the original l eve l .  

Th,~s. in these experiments,  in contrast to the exper imen~ in which the chemoreceptors of the l iver  were 
s t imula ted ,  intcroceptive st imulat ion caused an increase in the p~agocytic  act ivi ty  of the leucocytes .  Oaly 
rabbit  No. 24 was an exception,  in which both lntzoduction of t~,e bal loon into the r ec t a l  ampul la  and the dfffect 
s t imulat ion of the mechanical  receptors caused a decrease  in th~ .phagocytic activi ty of the leucocytes,  and in 
both cases the act ivi ty  did not return to the original  level .  

Ln two control experiments i t  was po~lble  to show thaz afv~:r prel iminary novocainizat lon of the tec ta l  
mucosa, an increase in the pressure of the bal loon introduced inr the a~pu l l a  did net  produce the character is t ic  

changes in the phagocytic act ivi ty  of the leucocytes .  

UrMoubtedly, reflex changes in the functional  condit ion oir x~e autonomic nervous system occur during 
tntcrocepflve st imulation [1, 6]. At the same t ime,  the facts w~ established regarding the increased sugar content 
of the blood during st imulat ion of the rectal  raechanical  r e c e p t ~  and the decreased sugar content during s t imu-  
lat ion of the chemoreceptors of the l iver  can b~ of major s ignif icance [2, 5]. 
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