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The view has up to now be~-i held that a mother sufferitig from s'/lgar diabetes should not breast feed her 
child. Some authors have considered that this is dangerous for her in connection with the need to introduce with 
the food utilized in suckt;ng the young a large amount of carbohydrates [12]. Others hold that the milk of the 
mother suffering from sugar diabetes does not correspond to the physiological requirements of the growing or- 
ganism of the child and therefore recommend artifical feeding [1"/]. Still others include sugar diabet~ in the 
category of contraoindications to lact;,tion, without entering into an explanation [3, 11, 12 and 13]. 

As yet no one has demonstrated that, given rational insuLin and diet therapy, the p r o c ~  of lactation 
weakens the organism and brings about deterioration in the course of diabetes in the mother, nor h~* it 
demonstrated that the qual.~tative composition and quantity of milk in such a case does not correspond to the 
requirements of  the growing organism. It may be supposed that the more frequent hypogglactosia in motlmtt 
with diabetes is caused by'irrational treatment. For the purlxme of verifying this, we carded out the present 
investigation. 

EXPERIMENTAL METHODS 

The observations were made on multipara dogs which were completely depancreatized and with a vary- 
ing h~tory of sugar diabetes (from 5 months to over 3 years). The dogs were in metabolism cage, and twice a 
day received a medicinal dose of insulin and a physiological, vitamin satmated diet (1): 200~ g rye brr 
100-150 g groats (in form of gruel in a meat decoction), 150grawpancreasandlSgvegetableoU. Inthe porind of 
pregnancy and lactation the dogs received the food described in an unllmRed quantity. In addition, to tim ration oftlm 
pregnant dogs was added 100 g of raw bone and synthetic polyvRamins and an extra I00 g of raw meat and �9 half �9 
Liter of milk daiay (both before and in the period of lxegnancy and lac ta t ion) .  In all dogs the daffy gluco- 
suria was examined, and for each of them a general nutritive and ca~rbohy&ate balance was maintained. Twl(m 
a week (more often in the period of lactation) the hyperglycemia, and once a week the body weight of  the dog 
on an empty stomach wet* determined. 

We took as the criteria of  the capacity for 1aeration of the dep~,acreattzed dogs: I)  the qualitative r 
postion of the milk, 2) the growth in weight of the pups and their physical development in the suckalng pc.clod 
and after it, 3) the duration of lactation~ The findings we obtained in the healthy dogs of  the same age., with 
the same number of births and kept on the same ration as the depancreatized one*, were taken as �9 contaoL Tim 
healthy dogs did not receive ms,~In.* 

~=-The pancreas was replaced for them by a corresponding amotm~ of raw meat. 
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The miik w~ examined in diluted furm a,xd ~altably cog,cereal on cafculation, .Th, c amoun', of l a ~ - ~  w'J  
established by the total content in the milk of reducin 8 substances (according to Hagedom and lemea)e the 
amount of protein according to the total nitrogen content, the percentage of fat according to Garber0 the s a ~  
content by the generall)r accepted method of calcination of the organic sabstances, and the sol/d residue g~gv~ 
metrlcaiiy. 

EXPERIMENTAL RESULTS 

Repeated lnvesttgatto.ns throughout the i~riod ".of lactation estabUshed that where other conditions 
equal apart from introduction of Insulin,the qualitative composition of milk both in the healthy and in t lm 
depancreatized dogs was determined by the quantity and quality O f th~ food consumed. With uniform nomi~-~ 
ment the milk of the experime.ntal ddgs with regard to the quantitative (~ntent 0 fa l l  its ingredients ~ , i  
protein, fat, etc.) wa, not infeflor to the milk c f  the cofitroi d o ~  

The obligatory condition for maintenance at the proper level of the lactating capacity of the depane~eatl~d 
dogs was introdueticn of the insulin in doses In correlation to the food consumed by th~d0gs suckling their young, i Ths 
findings characterizing the lactation capacity of the dogs(quality of milk, growth in weight, and behavior o fpu~ tv~-  
red as the indices of sufficie ncy'o f dosage of introduced insulin in thedtfferem stages of lactation. The comumptlon 
-of lmulln tnczea.,ed, but not In proportion to the increase in the nutritive and, partfcularly the carbohydrate balsar 

The rise in the content of carbohydrates and proteins in the food of tJ~e healthy and depancreatized do~" 
upon introduction in the latter of a corresponding amount of insulin was accompanied by a eomiderable incrc~e 
in the solid residue of the miLk through a sharp growth in it o f the  amounl: of fat and an increase in the protein 
content; here the amount of lactose decreased. 
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Fig. 1. Qualitative composition of milk in healthy dog 0viushka) and depancreattzed 
dogs,Ella and I3elka,with varied feeding. 
Conventional signs: 1) Limited ration; 2) Extended ration; 3) Extended~Tation plm 
50 g meat and 60 g sugar. 
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Figure 1 sho~-s to what extent in the control dog Mushka. kept on a sparse diet (exclusion of raw meat and half 
the normal groats), the quality of the milk was worse than with subsequent lactation on the abovo-descrlbed 
extensive diet. In the dcpancrearized dog. Ella, which received the same food as did Mushka in the second 
case, the milk in no way differed f, om that of the latter. In the depancreatir.ed dog Belka, which dally ate, 
apart from the fixed diet. 50 g of cooked meat and 60 g sugar, the qnaUty of the milk was greatly improve& 
It contained and average 14.8% fat, while in the milk of the control and experimental dog kept on the fixed 
ration, the amount of fat aas 1 2 . 1 - 1 2 . ~  In this case, the lx)sitive carbohydrate balance in the dog Belka ex- 
ceeded its carbohydrate assimilation before pregnancy 2.2 times, while the consumption of imolin rote only 
L8 times. 

We have as yet not succeeded in noting any kind of constant reRationship between the amount of fat or 
lactose in the milk and the magnitude of hyperglycemia in the depancreattzed dogl. 

More definite inverse ratios were found between the amount of fat and lactose in the milk both in the 
healthy and depaiacreatized dogs; the higher the percentage content o f  fat in the milk, the less the lactotr 
found in it (Fig. 1.). 

With observance of the necessary conditions (full value nourishment &qd suitable amount of insulin) the 
duration of lactation in the experimental dogs coincided with the period of lactation in the control dogs - 50 
and even 60 days. A significant fall in the amount of introduced instflLao even with good feeding, was accom ~ 
panied by a sharp contraction of the period of lactation, with subsequent exacerbation of the diabetes and loss 
of weight in the animals. 
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Fig. 2. Basic indices of  ec~rse of~ugar diabetes in the period of lactation in the depancrea- 
tized .dog ELla (d~atioa of ~abete~ -- 3 years, third period of nourishing offspring), A) After 
parturitions. B} ~tterpam~ritiont. 

Thin. for example, in one of several lactations in ;he dog EUa. the axnount of ~ introduced into h~ was 
40~ less than its dosage before [xe~mcyo As a result, lactation lasl:ed all in aH for 30 days, the dog lost 1.7 kg 
in weight, daily glucosaria and hyperglycemia on an empty stomach was ticice as g~.at as before pregnancy and 
after pa~t~ition. 

The growth in' weight and l~ysical development of the offspring of the expetimeatal dogs was the same m 
the offspring of the comml dogs is the suckling period (Pig. 2) and ',~ater (time ofabsetvatlon was 4-S y--an). 
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Of c:ueial impo.~.ance w~ the inf!L~nce of L~ct~t!on on the cou~e of _tugar dtab~teso In the period of Ltm- 
tatioa we saw in all cases without exception In the depancreatized dogs a different degree of reduction In the 
level of blood sugar up to the point of hypoglycemia and occasionally with a convulsive reaction. $[mul t~  ~ 
cously with the fall in hyperglycemia, we saw a significae.t reduction of complete disappearance of sugar In t ~  
urine (aglucosurta). All this was revealed immediately after the commencement of lactation and disappeared 
the .day after or Within a few days after its cessation. The shiftt indicated 111 the carbohydrate metabolisrm 
appeared, despite a shar p rise in the total food and carbohydrate balance, (2-3 times in comparison with their 
level before pregnancy), with a disproportional growth in insulin comsumlxion (Fig. 3), In the healtl~ dop  
the fall in the level of blood sugar in the period of lactation was significantly less pronounce~ 

A considerable (sometimes very sharp) fall in hyperglycemia and glucosurla in the period of lactatiott wm 
probably due to the milk formation process. In the experimental dog Almit. we even succeeded In detecting a 
Perceptible fall in hyperglycemia in the first 5-8 minutes after placing the pups under her. The higher the 
blood sugar content before sackling started (fo~ example, 138 or 281 mg ~ the more pronounced was ~he fall tn 
the sucldtng process itself (11"/-232 mg~), 

We allayed the signs o f  hypoglycemia (dog Ella) observed in the period of lactation not by reducing tim 
doses of imultn, but by the addition to the ration immediately after suckling the pups of ea+t!ly assimilated car- 
bohydrates (most often nutritive sugar). 

The findings presented offer further proof of the great importance of cJ~rbohydrates as precursors of  the m/lk 
fat [8, 9, 10 and 17]. 

There is a great deal of literature on the question of the role of imuUc~ in the process of tramformatton of  
carbohydrates into fat ( q .  Only a few hypotheses have been put forward concerning its participation in the ~m-  
eral synthesis of milk. According to these, insulin is of certain importance in the Ixocess discussed bated 
on the fact of its regulating influence on carbohydrate metabolism [18] and disturbances of lactation in mgaz 
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Fig. 3. Dynamic of growth of offspring of depancreatize.d (I) and con- 
trol (2) dogs in suckling period (average increase in weight in Imrcent - 
ages compared with odginal-weighQ. 

Our observations bear out that in sugar diabetes normal lactation can be ensured togethe~ with full value 
feeding by introducing suitable amounts of h~sullm 

On the basis of the findings presented, confirmed by observations on ~+e state of some suckling females with 
diabetes [5, 6], in such cases it is n e c ~ a r y  l~ot to reduce the amounts of Ir~ulln hut to incre-ase the c o a t ~ t  fat 
the food of Carbohydrates and albumens to Iz~event possible hypoglycemia and strengthen the ptocem of  Irmta- 
tlon. 
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In view al~o, of the curve of growth and then weakening of the proceu of lactation throughout its com~e, 
it h necessary to conduct Insulin therapy very flexibly. 
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