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Summary: Blood chemistry of 50 newborn mfants and their mothors were studied for nitrogenous
const,tuents of blood. i.e. urea. uric aC'd. creat,nine. total proteins and the,r fractions. Total serum
protems. albumin and fract,ons of globuhn of mfants were found SignifIcantly lower than thOlr mothers
though the cord blood showed direct relationship to that of the maternal serum protems. Values of
total serum proteins of Indian Infants were low as compared to their foreign counterparts. By contrast.
globul'n le"ol was h'gher, Though the blood urea levels of infants and the'r mothers were wlth'n the
nprmel ranQe. the moan blood ulea level of infants was s,g",hcantly h,gher than the,r mothers No
l(jn,f,rant dilferom:e was found in the mean unc acid and mean creat,nine lovels of the cord blood a'ld

maternal blood.
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Very little is known about the normal levels of the biochemical constituents
of the blood in the newborn infants. particularly as regards protein and their metabolic
product like urea. and creatinine. A few studies of this nature have been carried out
in some parts of India. (8. 12. 17). However. in Rajasthan which has its own racial.
nutritional and socio-economic peculiarities. no such survey has been carried out.
The present investigation was carried to establish the normal values of proteins and other
nitrogenous constituents of the blood in the newborn infants and to correlate them with
that of maternal blood.

MATERIALS AND METHODS

Fifty newborn infants and their mothers who had normal delivery in the Maternity
and Child Welfare Centres at Jaipur were included in the study.

The feta; blood was collected from the umbilical cord immediately after the birth
of the child, but prior to the ligation. The mother's blood was drawn from a vein wthin 2
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to 4 hour~ of the delivery. The blood samples were collected in two clean and dry oxalated
and non-oxalated glass vials. in order to carry out the estimations of urea (18), uric acid
(4). creatinine (5). total protein (6) and electrophoretic pattern of proteins (16).

RESULTS AND DISCUSSION

In the present study the totd! serum prot inS of the cord IS 52 f:0.6 gm% with a
range of 43 to 6,2 gm ThIs is slightly lower than those reponed by Kulkarni 564
gm% (8). Duua-Chowdhary, 552 gm% (3) and Udani. 587 gm%(17). Our values are
in agreement with that of Ramakumar et al 5,46 gm% (12) possibly because their obser·
vattOns were carried In Northern India, i e.. in the same region in which Rajasthan is sItuated
These values are comparable to 5 31 gm% reponed by Stalnier et aJ (15) from Africa. butMe
conSiderably lower than those reported by Longsworth et aJ. 618 gm% (1 O) and Brown ~

ela/.. 62 gm (2) from U.S A The low values in Indians are pOSSibly due to poor nutu·
tional status No slgnlflcanl alfference in these value", has been observed In the male and
female mfants

In premature infanlS the values of urea. and creatlnine are higher while that of total
protelOS and Ihelr frd(lions. except gamma globuhn are lower than that of full term infants.
The differences are statistIcally slgntflcant only in cases of blood urea. serum total proteins
and serum albumin. the P' values being L 0 001. /001 and L 0 05 respecttvely
(Table I).
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The total serum proteins of Infants varies between 4 3 and 62 gm% with a mean
of 5 2 :~O 6 gm% Th"'sn levels are lower than that of mOlhprs which III's In the range of
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5.1 to 7.0 gm% with a mean of 6.1 ± 0.5 gm%. The difference is highly significant
(P = <0.001) and is in agreement with the results of most of the other studies in India and

abroad.
A comparison of the maternal and cord blood serum proteins revealed that the total

proteins in the cord blood are constantly lower. However. total serum proteins of the cord
blood show a progressive rise with the increase 10 the total protein content of the maternal
blood. This observation is in agreement with the results of most of the other workers

(7.9.10.12.15).

The serum albumin level of infants is also significantly lower than their mothers.
This finding is at a variance to those reported by others. The globulins are also found to be
correspondingly lower in the cord (infant's) blood than that of mothers. The observation
in respect to their globulin fractions are intenLting. The mean gamma globulin concent
ration in the present study is 1.01 gm% in infants which is at a lower level when compared
with the observations of Ramakumar et al. (12) who reponed a mean gamma
globulin level of 1.29 gm %from Patiala. However. these are higher than those reported
from temperate zones of USA by Longsworth et al. (10,. Orlandini (11) and Siato
(13). the mean values being 0.97 gm% and 0.84 gm% respectively. The higher gamma
globulin levels in Indian infants may possibly reflect higher exposure of the general popul
ation including pregnant women to various infectious diseases leading to a raised titre of
gamma globulin in the newborn. achieved by transfer from maternal tofetal circulation (9).
The nutritional status of an average Indian woman is rower than that of her Western
counterpart and this is reflected in lower levels of serum total protein and albumin obser
ved in the present study.

The mean blood urea level of the infants is higher than that of their mothers which
IS statistically significant (P<O.05). This shows a concentration gradient across the
placenta from foetal to the maternal side. Smith (14) also has reported a slightly higher
concentration of urea in fetal blood. The mean blood uric acid level is slightly lower in
the cord blood when compared to the maternal blood. whereas the reverse is true in case
of mean blood creatinine level. The slight difference in both the cases is not statistically
significant (P = < 0.5 and <0.6 respectively). The blood urea levels of infants are in
the range of 19.9 to 35.6 mg% with a mean of 27.88 mg% which corresponds closely to
the usually accepted range in adults (20 to 40 mg%). In this respect the present findings
are ;n agreement with Acharya and Payne (1) who reported a mean value of 29.37 ± mg
for the infants.

An attempt has also been made to see the effect of
ingly. the infants have been clas'iified into three groups.

parity on these values. Accord
Group A consisted of infants
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born to primipara. Group B of infants born to 2nd to 4th gravida, whereas Group C con
sisted of infants born to 5th or more gravida mothers (Table II).

TABLE II Mean values of serum tolal proteins and lhelf fractIons (gmflOO mIl and of blood
urea. UIlC aCId and creaM,"e In tha inlanlS of dlfferenl blllh groups and the,r mOlhers.

Blood Blood Blood
------------- urea UfiC creal-

Alpha l AfphiJ2 Bera Gamma a",d lOme

Total Globulms
prO/em Albumin

BinI!
grJupS SubjlY.:/1$

A

6

c

Infants Mean 5 40 295 026 048 o 61 1 01 26 68 2 61 148
(16) SO ±O 54 ±O 38 ±0.03 =:0.18 ±0.21 ±0.22 ±2.94 ±O 37 ±0.45

Mothers Mean 6 30 3 09 033 0.71 084 1 26 25 88 276 117

(16) SO ±O 40 ±O 40 ±O 07 ±0.23 ±0.24 ±O 20 ±4.40 ±0.48 ±O 46 •
Infants Mean 5 10 285 0.27 0.43 0.54 0.97 28.16 2.78 1.19

(21 ) SO ±O 47 ±0.54 ±O 09 ±0.19 ±0.13 ±O 24 :1:460 ±0.78 ±O 55

Molhels Mean 6 00 3 10 033 0.56 084 117 24.50 2.84 1.32
(21) SO ±O 43 ±O 45 :1:006 ±O 15 ±0.14 :1:0.18 ±310 ±0.62 ±0.59

Inlants Mean 5 10 2.75 029 0.42 0.60 1 07 28 91 3.03 129

(13) SO ±O 80 ±0.50 ±O 14 ±0.22 ±O n ±0.22 ±590 ±0.67 :i.0.44

Mothers Mean 5 60 3.10 025 0.49 063 125 28.47 341 1.23

(13) SO ±O 50 ±0.36 ±O.07 ±0.26 ±0.22 ±0.30 ±3.30 ±O 80 ±0.54

Figure in parenthesIs shows number of observatIons

It is evident from these findings that with the increase in the parity. the level of
total proteins in the maternal blood as well as in cord blood decreases. The difference in
all birth groups was found to be highly significant. the .p. values being less than
0.001. 0.001 and 0.02 respectively in Groups A. Band C.

•
The inverse relation between the parity and the blood protein levels of Infants and

mothers may be explained on the basis of a number of factors contributing to a decline
in the level of serum proteins in mothers. like prolonged lactation. lowered standards of
diet with increase in the number of children. lack of care of the mothers and short spacing
between consequent pregnancies may all add up leading to a decline in the mothers'
health in general

No relationship can. however. be deduced between partly and blood levels of
urea, uric acid and creatinine of infants and mothers.

•

No difference is seen between blood values of .male and female infants in the

present study
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