
in the Arneth index (granuloeytosts, with a shift to the left, and a fall in the reticulocyte count). 
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Fig. 3. Effects on the blood of prolonged administratim~ of Noc tal and Sonbmal 
to mice suffering from experimental anemia, a) controls; b) Nocral; c) Son- 
butal; 1)hemoglobin; 2)erythroeytes; 3)reticulocytes. 

In experimental anemia, produced by repeated bleeding, administration of Noctal and Sonbutal was, simi- 
larly to MedinaI and Nembutal, without effect on the rate of recovery (the normal blood picture was restored 
equally soon in the experimental and controt groups). Administration of Barbamyl, on the other hand, prolonged 
the t ime needed for recovery; the signs of anemia persisted over the 23 days of administration, at about the 
same level as immediately after bleeding. 
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Alterations affecting the whole of.the organism take place during lactation. Lactation, like any other pro- 

cess taking place in the organism, is under the control of the central nervous system. Our knowledge of how this 
nervous control of secretion and ejection of milk is achieved, and by which pathways, is, however, far from being 
complete. 

A number of  authors [2, 3 ,  4, 6] have indicated a reflex connection between the receptor apparatuses of the 
udders and the alimentary tract. 
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A study of the processes of secretion and excretion of milk, conducted in our laboratory on ruminants, re- 
vealed a rise in the dry content of the blood after milking the animals. A study of the blood morphology showed 
pronounced changes in the composition of blood after massage of the udders and milking. 

V. N. Chernigovsky and A. u Yaroshevsky [7] have given a number of examples of the effects of stimu- 
lation of the receptors of individual organs on the morphological composition of the blood. Thus, stimulation 
of gastric interoceptors causes alterm:ions in red corpuscle and differential white cell counts. The findings of 
E. L. Ken [5], who stimulated cows' gastric interoceptors, are evidence of well-defined alterations in blood 
composition following such stimulation. A.Ya. Yaroshevsky's work [7] showed that alterations in the composi- 
tion of the blood occur similarly after stimulation of dogs' gastric interoceptors. 

The present paper, presents preliminary results of experiments on the effects of stimulation of udder recep- 
tors on the blood picture of cows and goats. 

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

Blood examinations were performed on : a) lactating goats; b) not lactating animals, which had never 
lactated; c) lactating cows; d) heifers. The hemoglobin content, erythrocyte and leucocyte counts, and dif- 
ferential cell counts of the blood were determined. 

EXPERIMENTAL RESULTS 

Our first experiments, performed under laboratory conditions on goats, showed that massage of the udders 
and milking caused a considerable rise in the erythrocyte count, without affecting the hemoglobin content. In 
one of the experiments, a goat was milked once by its regular milker, and on another occasion by a different 
person, a!l other conditions being the same. As appears from Figures I and 2, massage and milking caused a 

f[ i 

o 

l �9 
O O 

2 so 
0 

30 min, 
15 rain. 

before milking after lstmilking 

I c / ~  

15 w.in. 15 rain. 
30 rain. 2 hrs. after 2rid 

milking 

Fig. 1. Alterations in erythrocyte count and hemo- 
globin content of blood associated with milking. 
1) ~oat; 2) cow; a) entry of milkmaid; b) and c) 
massage and milking (first and second). 
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Fig. 2. Effect of condition of udder receptors on altera- 
tions in erythrocyte count and hemoglobin content. 
1) Control cow; 2) cow with anesthetized udder; a) 
and b) massage and milking. 

considerable rise in the erythrocyte count (from %28%000 to 10,950,000 in one case, and fl'om 6,800,000 to 
11,230,000 in the other), without any change in the hemoglobin content. It should be noted that the blood 
changes took place not only after massage and milking, but also after the action of other factors connected with 
these processes, the entry of the milkmaid caused as large changes in the blood picture as did the milking it- 
self, which is evidence of the inception of a conditioned reflex arc (see Figure 1). The speed with which the 
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blood reaction appeared after milking is evidence of the part played by the central nervous system in producing 
the effect. 

Experiments were performed on goats after previous anesthetization of  the udders, by Magda's method. No 
blood changes were seen after massage and milking (see Figure 2). The high erythroeyte count found at the be- 
ginning of the experiment can be ascribed to the lumbar procaine block. It is known that lumbar procaine block 
causes a pronounced rise in the erythrocyte count [1]. The return to normal of the erythroeyte count coincided 
in our experiment with restoration ol sensibility to the udders. 

It may be concluded that the blood changes depend on stimulation of  udder receptors; when these are ex- 
cluded we could find no change in blood morphology. 

The experiments on nonlactating goats gave a somewhat different result. Experiments were performed on 
Goat No. 16 before and after calving. This animal had never previousIy been milked. At the same t ime we 
examined the blood of a nonlactating goat, No. 8, which had been in milk the previous year. It was found that 
the goat which had never lactated did not show any blood changes after massage of the udders, but that these 
appeared after birth of the kid, and that they were identical with those found in all lactat ing animals after 
massage of the udders. The blood changes resulting from udder massage of Goat No: 8 were similar to those 
found in lactat ing animals, with the sole difference that they were of short duration. 

Massage and milking are followed not only by changes in the erythrocyte count, but also in the differential 

white cell  count:  the lymphocyte count rises, and there is a slight fall in the neutrophil count. This reaction is 
of a short duration. 

The changes observed in cows' blood after milking are presented in Ftgure.l .and in th6 Table.  These 
changes are of the same sort as for goats, in that the erythrocyte count rises. But whereas in goats the hemo- 
globin content is unchanged, in cows massage and milking produce changes which vary paralleI with the ery- 
throcyte count. The lymphocyte  count  rises, and the neutropkil count fails slightly (Figure 3). The duration 
of  this reaction is much less than that of  the erythrocytosis. 

As for goats which had r.ever lactated,  massage of  the udders of heifers caused no changes in the blood. 
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Massage of  the udders of  cows, not followed by milking, 
evoked the same blood reaction as milking itself. 
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Fig. 3. Leucocyte count of  cow's blood before and 
after milking 1) efor e milking; 2) after milking; 
b) basophils; e) eosinophils; n) neu~rophils; 
1) lymphocytes; m) monocytes. 

action in the composition of  the  blood. 
nificance to the organism as a whole. 

Our experiments demonstrated the existence of  ner- 
vous.connections between udder receptors and the helno- 
poietic organs. It may be presumed that the bone mar- 
row participates in this reaction, releasing erythrocytes 
of low hemoglobin content into the blood in response to 
stimulation of  the udders. Further support is given to 
this presumption by the rise in ret iculocyte count of  the 
blood of goats after milking. The blood index (ratio of  
percentage hemoglobin content to the erythrocyte col,- 
tent in millions) falls steeply in goats after milking. It 
is evident that the mechanism of the nervous connec- 
tions in cows is somewhat different to that in goats, since 
the index does not vary in cows after milking. 

The changes in blood composition following the 
appearance of the milkmaid are evidence of the exis- 
tence of a conditioned reflex mechanism. That these 
changes are not seen in animals which have never lac- 
tated, in response to massage of the udders, suggests that 
this reflex is established during the first lactation. Fur- 
ther research may reveal the pathways whereby the reac- 
tion is effected. The process of milking, and subsequently 
the preliminaries to milking alone, evoke a definite re- 

It may be concluded that the process of  milking is of  considerable zig- 
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TABLE 

Effect of Milking on the Erythrocyte Count and Hemoglobin Content of Cow's 

When experiment performed 

Before milking 
During Milking 
30 minutes after milking 
40 minutes after milking 
1 hour 30 minutes after milking 
During 2nd milking 
25 minutes after milking 
40 minufies after milking 
1 hour after milking 

Name of cow 

Me1 

erythrocytea Hb, 
millions % 

7.50 50 
8.59 60 

7.86 51 

6.77 
8.62 60 
8.O4 62 

Gaze 

erythroeyte~ 
millions 

5.91 
7.20 

6.72 
6.24 
7.19 
7,75 

HI: 
% 

5~ 
60 

52 

51 

61 

61 

Zenitka 

erythrocytes, 
millions 

6.09 
7.89 
7.08 

6.01 

%08 

6:28 

tb 
% 

50 

51 

591 
- I  
- I  
5ot 

Volzhanka 

erythrocytes, Hb 
millions % 

5.92 60 
8.67 69 
7.91 66 

6.18 54 

7.36 68 

8.50 59 

L I T E R A T U R E  C I T E D  

[1] V. G. Vogralik, Nervous Trophism in the Theory and Practice of Medicine, 1936. 

[2] I. I. Graehev, Zhur. Obshchei Biol., 10, No. 4, 6 (1949). 

[3] I. I. Grachev, Zhur. Obshchei Biol., 10, No. 5, 6 (1949). 

[4J t. 1. Grachev, Doklady Akad. Nauk SSSR, 78, No. 2, 6 (1951). 

[5] E. L. Kan, Byull. Eksptl. Biol. i Med., No. 8 (1954). 

[6] A. F. Or!ov, Fiziol. Zhur. SSSR, 60, No. 1, 6 (1954). 

[7] A. Ya. Yaroshevsky, Byull. Eksptl. Biol. [ Medo, 8, 8-12(1954). 

BLOOD C H A N G E S  D U R I N G  P H Y S I O L O G I C A L  SLEEP 
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Nocturnal sleep causes alterations in a number of the vegetative/unctions of the body. Variations in the 
cytomorphology of peripheral blood during sleep have been little investigated, although the study of hemato6 
logical and other functional shifts taking ptace in the organism during sleep is necessary in the application of 
sleep therapy. The results of a study of the cytomorphology of peripheral blood during nocturnal physiological 
sleep will be reported in the present paper. 

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

The observations were carried out on 32 healthy men, aged from 21 to 23 years. In 22 of them two blood 
samples were taken; one before sleep, at about midnight, and one during sleep, at about 6 a.m. Four blood 
samples were taken from the remaining subjects: one before sleep, and three during the night, at 2-hourly 

, I l l  Russian. 
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