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There is some evidence in the literature that cholinergic systems can participate in 
maintenance of the blood eosinophil level in vivo. However, it is not at all clear from these 
findings at what level (bone marrow eosinophils, blood cells~ migration of eosinophils from 
the circulation into the tissues) this possible regulation takes place. 

Clinical investigations have confirmed a connection between anincrease in the blood 
eosinophil count and elevation of the tone of the parasympathetic nervous system. Injection 
of atropine into guinea pigs also caused eosinopenia within 2-6 h of the first injection. 
Conversely, injection of the muscarinic cholinomimetic mecholine or of the anticholinester- 
ase agent physostigmine caused a rapid increase in the blood eosinophil count [6, 9, I0]. 
Injection of physostigmine alone or of physostigmine together with acety!choline into dogs 
in most cases reduced the blood eosinophi! count [8]. Injections of another anticholinester- 
ase drug, prostigmine, into guinea pigs also caused eosinopenia within a few houms [6]. 

This paper gives data on the effect of cholinotropic drugs acting chiefly in the region 
of peripheral muscarinic cholinergic systems on bone marrow eosinophils. No such investiga- 
tions could be found in the literature. 

EXPERIMENTAL METHOD 

Experiments were carried out on 450 female Wistar rats weighting 160-190 g. ~Atropine 
sulfate, in doses of 50, i00, and 150 mg/kg (dissolved in 1 ml sterile water for injections) 
was injected once only, and aceclidine in doses of 5, i0, and 15 mg/kg (dissolved in 0.5 ml 
water) was injected five times, at intervals of 3 h, because of its short period of action. 
Both drugs were injected subcutaneously. Their doses were pharmacologically active and non- 
toxic [i, 4]. Sterile water for injections was injected into the control animals in the same 
volume and in the same order as into the experimental rats. The ratswere decapitated 3, 6, 
9, 12, and 24 h after the injections. The total number of cells in the femoral marrow was 
studied. The percentage of eosinophils (:in I000 nucleated cells) was determined in bone 
marrow squash preparations and differential eosinophil counts also were undertaken (on 200 
eosinophils). Next, knowing the total number of karyocytes in the femur and also the relative 
percentages of eosinophils, the absolute numbers of eosinophils of different degrees of matur- 
ity were calculated. Blood samples for determination of the peripheral blood eosinophil count 
were taken from the tail. The absolute number of eosinophils in the blood was counted in a 
Fuchs--Rosenthal chamber by the method in [5]. The numerical results were subjected to statis- 
tical analysis. Significance of differences was determined by means of confidence intervals 
calculated at the P = 0.05 level. 

EXPERIMENTAL RESULTS 

Blocking peripheral muscarinic acetylcholine receptors by atropine led to a sharp in- 
crease (200-230% of the initial level) in the number of eosinophils in the bone marrow. By 
contrast to this effect stimulation of peripheral muscarinic acetylcholine receptors with 
aeeclidine caused a marked decrease (almost by half) in the number of eosinophils in the bone 
marrow. Changes were observed as early as 3-6 h after the beginning of injection of the 
drugs. Fluctuations in the eosinophil content in the bone marrow were mainly attributable to 
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Fig. i Fig. 2 

Fig. i. Number of mature eosinophils in femoral marrow after injection of 
atropine (A) and aceclidine (B). Abscissa, time after beginning of injec- 
tions (in h); ordinate, number of cells (in % of initial level), i, 2, 3) 
Atropine in doses of i00, 150, and 50 mg/kg respectively; 4, 5) control, 
6, 7, 8) aceclidine in doses of 15, 5, and I0 mg/kg respectively. Verti- 
cal lines denote confidence intervals. 

Fig. 2. Peripheral blood eosinophil count after injection of aceclidine 
in a dose of i0 mg/kg five times at intervals of 3 h (i), of water for in- 
jections in a dose of 0.5 ml, five times (2), and in a dose of i ml, once 
(3), and of atropine in a dose of i00 mg/kg, once (4). Shaded area indi- 
cates confidence interval for intact animals. Each point indicates mean 
data for 9-11 rats. Legend for ordinate and abscissa as in Fig. I. 

the number of mature stab and segmented eosinophils (Fig. i). The rapid rise or fall in the 
number of mature eosinophils in the bone marrow after injection of the drugs is more likely 
to indicate the influence of peripheral muscarinic cholinergic systems on the migration of 
mature eosinophils from the bone marrow into the circulating blood. This suggestion is con- 
firmed by direct numerical studies of peripheral blood eosinophils. The results of this in- 
vestigation showed, first, a sharp decline in the number of eosinophils in the blood after 
injection of atropine, evidently as a result of delay of migration of mature eosinophils from 
the bone marrow, and also, possibly their rapid removal from the circulation, and second, an 
increase in the number of eosinophils after injections of aceclidine, probably due to their 
mobilization from the bone marrow (Fig. 2). 

~njection of s~erilewater (water for injections) also caused eosinophilia in the blood 
at the same times and to the same degree as aceclidine (Fig. 2). The increase in the number 
of eosinophils in the blood after injections of water was evidently due to their redistribu- 
tion within the blood stream, for the number of mature eosinophils in the bone marrow was 
virtually the same as after injection of aceclidine (Fig. i). 

The results thus show that peripheral muscarinic cholinergic systems of the body are in- 
volved in regulating the migration of mature eosinophils from the bone marrow into the circu- 
lating blood. However, the mechanisms of this effect are not clear and require further study. 
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