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Disturbance of the normal  course  of pregnancy in dogs as a resul t  of s t r e ss - induced  neuro-  
sis causes changes in lactation and in the protein composit ion of the milk. The total protein 
in mature  milk is reduced, while the albumin level is lowered and the T-globulin level ra ised  
in the co los t rum and mature  milk. The agglutinating and opsonizingpower o f t  he milk against  
Shigella sonnei is substantial ly reduced. 

Previous  investigations [3, 4] have shown that during normal  pregnancy the co los t rum of dogs has the 
highest content of antibodies and is one of the sources  of the increased  natural  immunity of newborn puppies . 

To study how the cha rac t e r  of the course  of pregnancy influences the immunogenic proper t ies  of the 
milk, a study was made of the protein composit ion and the agglutinating and opsonizing proper t ies  of the 
milk in dogs with experimental  dis turbances of pregnancy.  Shigella sonnei cells were used as antigen. 

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

The protein concentrat ion in the milk was determined by Lowry ' s  method [7]. The composition of the 
prote in  fractions was studied by e lect rophores is  of a milk protein prepara t ion {MPP) in agar .  The MPP was 
obtained by defatting the milk by centrifugation at 3000 rpm and lyophilization. The dry  residue was d is-  
solved in distilled water, so that the original volumes of colos t rum and mature  milk were reduced by 2.5 
and 5 t imes respect ively .  The agglutinin content and opsonizing proper t ies  of the milk were determined as 
descr ibed previously [4]. The opsonizing action of the MPP on leukocytes was charac te r i zed  by the phago- 
cytic Index (PI) and intensity of phagoeytosis (IP) in per  cent. The normal  course  of pregnancy was dis-  
turbed by I. A. Arshavski i ' s  method, consist ing of the Induction of neurosis  by exposure to s t r e s s o r s  (the 
amplified sound of an automobile horn and an alternating electr ic  cur ren t  (20 V), applied for 30 and 60 sec 
with intervals  of 30 sec  over  a period of 1 h). The action of the s t r e s s o r s  was repeated f rom four to eight 
t imes,  at intervals of 3-4 days, s tar t ing f rom the fifth week of pregnancy.  

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

During the disturbance of pregnancy by exposure to s t r e s s o r s ,  changes occur red  in the animals '  be-  
havioral  responses ,  in the form of general  depress ion and refusal  to eat. The state of homeostasis  of the 
clogs acquired the features of acidosis,  accompanied by a periodic increase  in the t i t ratable acidity and 
ammonia concentrat ion and a decrease  in the t i t ratable alkalinity and pH of the urine.  Meanwhile the p ro -  
tein concentrat ion in the urine was increased.  Four  of the 10 dogs went into labor p remature ly  {by 3-4 
days). Pregnancy in one animal terminated by birth of s t i l lborn fetuses 15 days before full te rm.  Nearly 
all dogs showed delay in the secre t ion  of co los t rum during the f i rs t  hours after  birth of the puppies. On 
the following days, lactation was appreciably reduced in three animals.  The highest protein concentrat ion 
(10.1 • 1.1g%) occur red  in the co los t rum before the puppies were fed. Eleetrophoret ie  investigation of the 
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TABLE 1. Effect  of MPP f r o m  Dogs on Phagocytic  Activity of Leu-  
koeytes (M ~: m) 

Experimental animals Day from - __ __ 
beginning of [number [ Dr m 
feeding puppies[.:oftests ] . . . .  

Before bet~in- [ 
ing of fee"ding. [ 2,8:~0,4 52,14-9,2 

2nd-3rd . . I 9 1,74-0,3 28,1~6,0 
8 th -12 th . . . 1  9 1,4+0,2 7,9~:I,9 
21st . . . . .  I 1,1~=0,03 4,4=1:0,9 

Normal animal~ 
number 
of tests PI IP 

14 
16 

6,5=1=0,07 
2,44-0,1 
1,6~=0,05 
1,64-0,1 

94,9:1:1,0 
54,84-4,0 
16,0=bl,5 
ll,2:t: 1,6 

co los t rum revea led  six pro te in  f rac t ions :  albumins 1.83 �9 0.18 g%, c h globulins 1.37 • 0.13 g%, ~2 globulins 
1.57 -~ 0.23 g%,/3 globulins 2.25 • 0.39 g%, 7a globulins 2.73 * 0.38 g%, and 7b globulins 0.33 ~- 0.02 g%. The 
albumin level  in the exper imenta l  animals  was s ignif icant ly  lower than in dogs with a no rma l  cou r se  of 
pregnancy  ~2.71 :~ 0.2 g%). In the 2-4 days immedia te ly  a f te r  the puppies began to feed, the total  pro te in  
level  fell  by half  to 5.2 + 0.3 g%. Meanwhile the concentra t ions  of a lbumins  andfi and Ya globulins fel l  (1.40 4- 
0.10, 0.67 -~ 0.04, and 0.56 4- 0.04 g% respec t ive ly) .  In this per iod  the albumin level  was lower,  and the 
7a  globulin level  higher,  than in the control  dogs (2.63 * 0.08 and 0.25 4- 0.03 g% respec t ive ly ) .  F r o m  the 
eighthto the 21st  day the total  prote in  level  showed no s ignif icant  change, and was between 4,9 -~ 0.3 and 
5.2 ~- 0.3 g%. The albumin concentra t ion {between 1.79 • 0.07 and 1.74 • 0.07 g%), as before ,  was lower  and 
the 7a  globulin level  higher {between 0.27 + 0.04 and 0.27 4- 0.02 g%) than in healthy dogs (P < 0.02). 

The t i t e r s  of agglutinins in the MPP var ied  during the f i r s t  8-12 days f rom 1 : 20 to 1 : 640 (averaging 
f rom 1:291 to 1:332) .  By the 21st day they had fallen to 1 :20  to 1 :320 (mean 1:96)  and were  lower  than 
in cor responding  p r epa ra t i ons  f rom no rm a l  an imals .  The effects  of t r e a t m e n t  with MPP on the leukoeytic 
aet ivi ty of the puppies a r e  s u m m a r i z e d  in Table 1. 

These  r e su l t s  show that  the MPPs  of the exper imenta l  dogs have reduced opsonizing p r o p e r t i e s .  

The change in pro te in  composi t ion  and immunogenic  p r o p e r t i e s  of the dogs '  mi lk  was accompanied  by 
a d is turbance  of phys ica l  development ,  by weakening of the genera l  r e s i s t ance ,  and by an inc reased  tendency 
toward autoinfeetion in the newborn puppies.  Of the 42 puppies,  21 died during the f i r s t  10 days f rom en- 
t e r i t i s ,  pneumonia,  and o ther  pathological  conditions. Of the 20 puppies which surv ived  until the 10th day, 
only s ix  had doubled the i r  bir th  weight. During the f i r s t  2-3 weeks the phagocytic  act ivi ty of the c i rcula t ing  
leukoeytes of the puppies against  Shigella sonnet was cons iderably  reduced.  

These  exper iments  thus sugges t  that the d is turbance  of lactat ion and the changes in pro te in  compos i -  
tion and immunogenic  p rope r t i e s  of the dogs '  mi lk  were  dependent on the d i s turbance  of the no rma l  co u r se  
of pregnancy  due to s t r e s s - i n d u c e d  neuros i s ,  inhibiting the cen t ra l  component  of the m e c h a n i s m  for  the 
nervous  regulat ion of p regnancy  [1, 5]. This resu l ted  in changes in the hormone-produc ing  act ivi ty  of the 
adenohypophysis and in the development  of the m a m m a r y  gland during pregnancy ,  a weakening of re f lex  
communica t ions  between the hypotha lamo-hypophysea l  region and the m a m m a r y  glands during lactat ion,  
and changes in the synthetic,  s e c r e t o r y ,  and motor  functions of the m a m m a r y  glands [2, 6]. 
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