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The researches of Dole [8] and of Gordon and Cherkes [9], published in 1956, showed that non-esterif ied fatty 
acids (NEFA) play an important  role in l ipid transportation and energy metabolism. Despite the fact that the plasma 
NEFA concentration fluctuates only within the range 10-40 mg %, and that these acids constitute only 5% of the total  
plasma lipids, they may yield twice as many calories as glucose [10]. This results from the fact that  the NEFA are 
metabol ized  very rapidly. Their concentration in the.serum of fasting adults varies within limits of 0.40-0.70 meq 
per liter [8, 9, 11, 12], and in children between the ages of 4 months and 10 years after fasting for 14 h: - 0.699 :k 
:~ 0.199 meq per li ter [13]. Our observations have confirmed these figures. In 26 breast-fed infants aged between 
2.5 and 7 months, the fasting NEFA concentration-after  the night interlude of 8-10 hr. amounted on the average to 

0.74 ~ 0.17 meq per liter. 

The NEFA concentration in the blood varies considerably depending on the physiological  conditions, Fasting 
raises their level,  while administration of glucose causes a sharp fal l  in their level  within 20 rain [8, 10, 12], I .A .  
Arshavskii and co-workers [1-7] consider that there are good physiological  grounds for making an early start with 

breast feeding (within the first hour after birth). 

We considered it would be interesting to compare the changes in the NEFA concentration in the blood of new- 
born infants put to the breast soon after birth during the first 24 hr of neonatal  life, 

E X P E R I M E N T A L  M E T H O D  
We determined the NEFA concentration in 0, 06 ml of serum by Dole's method [8], as modified by Novak [17]. 

By using small  volumes of blood, we were able to carry out repeated investigations without causing serious injury to 

the infants. We used heptane in the extraction mixture. 

Four groups of infants were investigated: the first group consisted of 12 infants put to the breast for the first 
t ime 24 hr after birth, the second group of 14 infants breast fed for the first t i m e  within 3 hr after birth, the third 
group of 47 infants breast fed for the first t ime 12 or 16 hr after birth (this group was investigated over a period of 

8-10 days), and the fourth group, investigated for a period of 3 days, consisted of 12 new-born infants fed for the 

first t ime during the 3 hr immedia te ly  after birth.T 

Investigation of  the last two groups of infants was conducted in standardized conditions: in the morning be-  
fore feeding, after an interlude of 6 hr in feeding during the night. Blood was taken from the heel  by puncture with 
a needle. All  the new-born infants were del ivered at full term, without any form of interference or complicat ion,  

* From the Second Pediatric Clinic,  Medical  Faculty, Komeusky University, Bratislava, Czechoslovakia.  

"~The first and third groups were investigated at the 2nd Obstetrical and Gynecological  Clinic (Head, Docent A, 
Guttsovich), Medica l  Faculty, University of Bratislava, and the second and fourth groups in the Department  of Ob- 
stetrics and Gynecology (Head, D. M. Kazarnovskaya, Scientific Director, G. E. Gofman), Semashko Central  Hos- 

pi ta l  of the Ministry of Communications of the USSR 
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NEFA concentration in 12 new-born infants (1-12) Fig. 1. 

fed for the first t ime 24 hr after birth. I) Umbi l ica l  blood; 
II) chi ld 's  blood 1-8 hr after birth; III) 5-6 hr after birth; 

IV) 12 hr after; V) 24 hr after birth. 

and al l  were v iable  after delivery. Their  birth weight 

varied from 2700 to 4200 g and their length from 48 to 
83 crn. All the infants were breast  fed and given sup- 

p lementary  feeding with breast mi lk  when necessary, 
i .e . ,  the normal routine pract ice  of  the  matern i ty  de -  
par tment  was not modified. 

The values given are the mean of two, or usually 
three, para l le l  analyses. The possible error of the lab-  

oratory ~nalyses was ~ 6%. All the blood samples were 
kept in the refrigerator and were analyzed not later  than 
3 hr after taking the blood. 

E X P E R I M E N T A L  R E S U L T S  
The results obtained after repeated invest igat ion 

of the new-born infants during the first 24 hr of l ife are 
shown in Fig, 1, 

The NEFA level  in the umbi l ica l  blood of  some 
children was sl ightly raised. In these cases birth was 
prolonged. We found no relationship between the levels 
of  NEFA in the umbi l ica l  blood and in the first sample  
of chi ld 's  blood. 

The NEFA concentrat ion began to rise soon after 
birth, and by the 2nd-3rd hour it reached a mean value 

of 1.2-1.3 m e q / l i t e r .  The difference between the NEFA 
concentrations in the individual  infants must be con-  
sidered in association with differences i n t h e  t imes of  
taking blood during the first 3 hr after birth. In the fast 2 
ing infants the NEFA level  6 hr after birth rose on the 
average by 176%, and 12 hr after birth by 217%, com-  
pared with the leve l  of the first sample from the infant, 
taken as 100% (Fig. 1), 

It is clear  from Fig. 2 that in children put to the 

breast early,  no significant increase in the NEFA concen-  
tration was observed. In seven infants the leve! was a l -  

most ident ical ,  and the average increase amounted to only 19%. It is interesting that in half  the infants breast fed 
for the first t ime 12 hr after birth, t~ae NEFA concentration at this t ime  reached an ex t remely  high level ,  namely  
from 3 to 4 meq/ l i te r .  After 24 hr their NEFA level  fel l  spontaneously by 25%, 

These results were in agreement  with those reported in the l i terature [19], according to which the NEFA con-  
centrat ion began to rise sharply at the second hour after birth, and reached a value of l .8  m e q / l i t e r b y  the seventh hour. * 

In the third group of infants, aged 1-10 days, the NEFA level  was raised throughout the first week of life and 
became normal only on the 6th-10th day. Here, too, an appreciable  difference was observed in theNEFA level  in 
infants put to the breast early. In the first group the mean level  was c lear ly  lowerl and in some cases normal  va l -  
ues were established during the second day. 

There was an important difference between the trends of the NEFA concentration in individual  infants of  the 
last two groups. Besides other factors, it is c lear  that the qual i ty  of the milk given to the  infants has some part to 
play here. 

Analysis of the individual  curves and mean values of the NEFA concentration during the first days of the in-  
fant 's l ife shows that  the most significant changes in concentrat ion took place  in infants starting to breast feed late,  

�9 When we had comple ted  the present investigation,  the researches of M. Novak and co-workers were published, These 
workers found that in new-born infants 8 hr after birth the NEFA concentrat ion is s ignif icant ly e levated  (Physiol, bohemo-  
slov. 10, 488, 1961), 
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Fig. 2. NEFA concentration in 14 new-born infants (1-14) fed for 

the first t ime not later than S hr after birth. I) Umbil ical  blood; 

1I) child's blood 1-3 hr after birth; III) 12 hr after birth. 
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NEFA concentration in 44 new-born infants at the age of 

1-10 days, before the morning feeding after an interlude of 6 hr 
during the night. 1) Curve of the NEFA concentration in one in-  
fant; 2) mea~ NEFA concentration (of S-day periods) in new-born 
infants starting to breast feed 12-16 hr after birth. The black dots 
denote infants starting to feed 16-24 hr after birth, the triangles 
those starting to feed not later than 3 hr after birth. 
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for their NEFA concentrat ion rose s teadi ly  during the first 12 hr after birth, The results of  the investigation in infants 
starting to breast feed ear ly showed that this increase was associated with the  feeding of the infants, for no apprecia-  
ble differences were observed in the NEFA concentrat ion 3 and 12 hr after birth. The rapid rise in the NEFA concen-  

tration 2-3 hr after birth before feeding started may  be regarded as an expression of  the i~ltensive mobi l iza t ion  of the 

l ipid reserves to supply the energy requirements of the organism, This conclusion is in agreement  with the fami l ia r  

facts regarding the energy metabol ism after birth, The child is born with low reserves of glycogen, and after 3 hr the 
blood sugar falls to hypoglycemie  values, The respiratory quotient,  in i t ia l ly  equal  to 1, falls after 1-2 hr to 0,7. This 
shows that  the source of energy at this period is lipids [19, 20, 21], 

There is a close relationship between the NEFA concentration in the blood and the degree of carbohydrate  ut i l -  
ization. Dole considers that  the changes in the NEFA concentration after administrat ion of carbohydrates may  be 
used as an indicator of the ut i l izat ion of these substances [18]. 

If i t  is remembered  that  in mammals ,  during the first 24 hr after birth, proteins can be used as a source of en- 
ergy to only a very l imi ted  extent  [15], ~t will  be obvious that the principal ,  if not the only mater ia l  supplying en-  
ergy for the new-born infant is, in fact, NEFA and that their high concentrat ion in the serum reflects the it~creastng 
energy requirements of the organism, 

The results of the study of the NEFA concentration in infants between the ages of 1 and 10 days show that  their 
level  in the new-born infants starting to breast feed late was c lear ly  raised throughout the first week of life (Fig. 3) 
by comparison with their  level  in new-born infants put to the breast early.  

The NEFA concentrat ion in the fourth group of chi ldren was lower, and during the first 3 days i t  was at the 
level  reached in the group with a late start of breast feeding only after the 5th-Tth day. 

It follows from our investigations that the new-born infant, whatever the t ime at which it starts to breast feed, 
is at the l imi t  of energy equil ibrium during the first week of life, and consequently, an interlude of even 6 hr in 
feeding during the night (omission of one feeding) leads to the mobi l iza t ion  of the l ipid reserves in order to mee t  the 
sharply increasing energy deficit .  

S U M M A R Y  
Four groups of neonates were examined:  two groups included babies in which breast feeding began 24 hours after 

birth; the other two, 1-3 hours after birth. A comparat ive  study was made Of the changes occuring in the content  of 
nonestertfied fatty acid (NEFA) in the blood of neonates in relat ion to the t ime of the first breast feeding. With a 
late beginning of breast feeding the content  of NEFA exhibi ted a marked rise 12 hours after birth, increasing by 217% 

as compared to the in i t ia l  1eve1. With an ear ly  start of  feeding this high progressive rise of the NEFA concentrat ion 
is absent, 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 
at.ions of the abbreviations as given in the original Russian journal Some or all of thi~ peri- 

odical l i terature may well  be available in Engl ish translation. A complete list of the cover-to- 
coyer English translations appears at the back of this issue. 
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