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Abstract

Objective:Cord Blood parameters can be considered as ealjighors of some of the metabolic disorders in rieitadult life. Based on this
concept,our present observational study aims at evaluatiegcord blood biochemical parameters & providedcise view of their current
status among the term newborns in coastal pa@xisha.

Methods: 80 study participants were recruited as represeataample from coastal districts of Odisha after tareful sampling of cord blood.
Demographic data related Questionnaire were tratsiato local language and administered to thenerandividually. Processing of the blood
samples and biochemical analysis of parameters threrecarried out.

Results: The Range of glucose & total protein level was fbio be 39.8-95.92mg/dl, 5.07-7.65mg/dl. The Ukdac acid & Creatinine level
werefound to be in range of 13.21-25.79mg/dl, 3.03-hdhll, 0.629-1.19mg/dl respectively & compatiblehwieported level of other study.
Total Cholesterol & Triglycerides level exhibitdtetRange of 27.74-89.66mg/dl, 24.28-81.12mg/dl. [€kel of High Density Lipoprotein, Low
Density Lipoprotein and Very Low Density Lipoprateivas observed in the range of 6.66-23.54 mg/dB33t83.87 mg/dl, 4.82-16.18mg/dl
respectively. The Range of total Alkaline phospbatactivity was observed to be lower to the leugbested by other investigators. But the level
electrolytes like Na+, K+ were found to be loweiour study as compared to the level proposed bgsiigators of other study.

Conclusion:We are concluding here that evaluation of cord thlparameters along with Alkaline phosphate actjvityay help in providing a

snapshobf health status as well as establishing the fulloemal range for term newborns of Odisha.
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INTRODUCTION

The wellness of a newborn emanates from ntitetional

status of the fetal life, this determines thguality of future adult
life. Fetus is known to be the reference sourcer fahe
establishment of normal concentrations of eats in the blood
& tissuet™ The carbohydrate, protein and lipid nutritionaites to
the fetus can be well detected in the cord bloodrseCord Blood
can also act as screening aid for various metabdikeases.
Hawdon & Ward Platt (1993) recommended that cordodl
glucose & blood glucose at 4-6 hrs of age (beftie tsecond
feed) should be measured for the screenind

an  maternal

Cord blood total protein levels can act as Screpraid for
Idiopathic Respiratory Distress Syndrome (IRDS)3&infants out
of 34 infants with developed IRDS showed cord blemdl! protein
concentration of 4.6gm per100ml or |&<Creatinine is the most
widely used marker of renal function and can baluseestimate
glomerular filtration rate (GFRY In one of the recent Canadian
studies, the investigators established a referémegval for the
cord blood total Alkaline phosphatd&®.Cheik investigated the
variation in the concentration of electrolytes iormal pregnancy
and concluded that the concentration of electrslytas unchanged
blood but the conceptus was in an dsmot

hypoglycemid®? Anderson et al. (1993) observed that 38% ofdisequilibrium within itself and in respect to matal tissug™"

uncomplicated term infants born in Kathamandu, Mepawed a
blood glucose concentration of <2.6mmol/lit duritige first 50

years of lif¢”! In an Indian follow-up neonatal hypoglycemic

study, 107 cases of asymptomatic or symptematonatal
hypoglycaemia were studied with neurodevelopmenisdgome?!
Low birth weight (LBW) and malnutrition to the fetuare risk
factors for the ontogeny of lipid disorder, cardieschemia,
hypertension, obesity, and diabetes in adult st&j one of the
investigational studies, the researchers repohatin cord blood,
no significant differences were found due to sexlevi®.1%
significant difference of cholesterol was obseriredewborn of 5
days!”! Richard D Bland (1972) demonstrated that
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The coastal parts of Odisha have got more than &6%
total population of the State. The people beloweptywline or
the rural villagers of the coastal belt are the tmagnerable
population to be socioeconomically affected by raltu
calamities. Hence our study is focused mainly oa hiealth
status of term newborn of coastal Odisha.

Keeping all of the above lab investigations into
consideration, our main objective of this crossiseal study
was to determine the levels of some significantdCBtood
biochemical parameters like Glucose, Total protditbumin,
Urea, Uric acid, Creatinine, Lipid parameters liKeotal
cholesterol(TC), Triglyceride (TG), High densitypdiprotein
(HDL),Low density lipoprotein( LDL) & Very low derity
lipoprotein(VLDL),total Alkaline phosphatase(ALP)ctavity
&Electrolytes of the term newborns. Collection afrd blood
without any painful procedure provides a convenigaly of
sampling the fetal blood.
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METHODS

We were able to avail 80 samples from four coast

districts like Puri, Jagatsinghpur, Kendrapada &a@étak , after
fulfilling our inclusion & exclusion criteria of ik study.
Collection of Blood sample was accomplished in Department
of Obstetrics & Gynecology, S.C.B Medical CollegeHbspital,
Cuttack . Informed written consent was obtainednfrmothers
before delivery as approved by the Institutiondli€tl Committee.
The assessment of health condition of the newba® evaluated
for 8-10 points according to Apgar scale. We inelddonly
singleton birth for the current study. Immediatefyer the infant
delivery, the umbilical cord blood of 5ml was calied in a sterile
tube and allowed to clot. The sample was process#in 1hour
of collection. It was centrifuged at 1500rpm fomnutes at room
temperature to obtain serum

.Some of the significant biochemical parameters ucose,
Urea, Uric acid, Creatinine, Albumin, Total proteifiC, TG,
HDL, LDL & VLDL were assessed using Automated Giali
Autoanalyzer Biolis24i Premium(Tokyo Boeki Machiger
Ltd.).Electrolytes like Na+,K+,Ca2+ were evaluateging
Ecolyte(ISE)Eschweiler ,while Total Alkaline phospase
activity was measured by Automated Dry-chemistrgst&m,
Ektachem DT60 Il Analyzer, in the Biochemistry Depzent,
S.C.B.Medical College and Hospital, Cuttack. Thenasa of
referred Methods (12-23) along with Sources fromiciwh
reagents and chemicals availed for this quantgatissessment
were given in Table-1.

Exclusion criteria The eligible pregnant mothers for this was different

study were 20-35 years of age with no indicationSepticemia,
any other Hematological infections or complicati@rs negative
for VDRL, human immunodeficiency, hepatitis B, héfm C
viruses. Pregnant women with Diabetes mellitus engmsion, and
chronic diseases were excluded from this study.

Statistical Analysis The Demographic data related to
this study were carried out by a previously prepare

Questionnaire(Structured) in local oriya languaged a
administered to the participants individually. Ladiory data
included evaluated value of cord blood serum pataraeThe
Mean (Standard Deviation), Range & 95% Confidemterval
level were evaluated for each cord blood analyte.

RESULTS

It took about 8months (from February to Septembetl'J

2012) for the collection of cord blood sample afirteinfants
from four coastal districts. Demographic data abe through
the Structured Questionnaire, were presented ioepégge by
the number of samples in Table-2. Regarding theodgeaphic
characteristics, majority of mothers were belondedrural
region. After the measurement of each blood anddytel from
80 cord samples, the results were presented inedalh the
form of Meant Standard Deviation, Range (mean+l[$)6S
with their 95% Confidence Interval level.

DISCUSSION

newborn. Total protein and albumin level in one tbe
bservational study in Kerala, India, were in thage of 4.4-
4gm/dl , 1.7-3.4gm/dl respectivefy} which was less than the
calculated range of our study, while our mean albumalue
was similar to that of the suggested value(40.12gi®/dl) of
another stud{?”

Urea, Uric Acid & Creatinine Serum uric acid levels
showed no significant change in full term & preteimboth
maternal & cord bloof®. The levels of Urea, Uric acid,
Creatinine in maternal and umbilical cord serumvgda no or
slight differences in one of the investigationalidst®”’ The
evaluated mean values of these parameters in thee aiudy,
were observed to be 18.94 + 6.00 mg/100 ml, 5.63.39
mg/100 ml, 0.83 + 0.22 mg/100 ml,which was in cetesit
with that of our study.

Lipid Parameter Fredrickson and Breslof#’ stated
that differences in ethnic or socioeconomic background,
including dissimilar diets, were associated witheair
differences in maternal lipid levels, yet differescin fetal
levels were indistinguishable, which was opposedShsin et
al® Glueck and co-workef®” suggested that measurement of
umbilical cord blood cholesterol levels in conséely studied
healthy babies could be used as a population Sogé¢est for
the diagnosis of one genetic lipid disorder, faahili
hypercholesterolemia. In Indian follow up studidlse mean
value of TC, TG&HDL (69.79+ 19.81 mg/dl, 66.66 +.20
mg/dl &36.08 + 2.86 mg/dl) as advised by Elizabethal®®
from that of value(73.64+21.61 mg/dl,
33.75+16.39 mg/dl &23.25+7.66 mg/dl) suggested lnak et
al®Y The range value of above parameters of our stuay w
lower than that of TC,TG & HDL value(29-128 mg/@9-140
mg/dl, 31-41 mg/dl) of one of the above obsevataiatudy??®
while the mean value of LDL & VLDL(41.81+17.88
mg/dl,12.81+11.08 mg/dl) as suggested in one ofiamd

§tudy** was higher to that of our assessed value.

Alkaline phosphatase In case of neonates, increaseadtal
Alkaline phosphatase has been attributed to treedalevel of its
bone isoenzyme. The range the total Alkaline phatgse activity
of cord serum of term infants as evaluated (62 28§ [10], was
observed to be higher than that of our lab invasiog.

Electrolytes In one of the lab investigation[32] on the cord
lood level of electrolytes(Na+, K+,) of term newbs appeared in
the range of 126-166 mEq/L, 5.6-12.0 mEq/L respebtj which
was found to be higher to the level evaluated insbudy.

Calcium plays a vital role in bone and teeth foiorgt
neuromuscular function and hemostasis. Our studyiged the
range value of Ca2+ in cord blood was 1.00-2.29rimol
compatible to the range(1.35-2.65mmol/L) suggesiedne of
the recent Indian study by Elizabeth eBdlwhile in one of the
western studies, the calcium level of cord blood ¥eaund to be
in the range of 2.5 -3.0mmol/L of term infaff8.The large
variation (standard deviation) in some analyte®laserved in
(Table-3) in cord blood of term newborn suggestfoture

Glucose In the present study the mean cord blood glucosgrger multicentric studies on these parameters.

level with SD was found to be 67.5+14.5 mg/dl (3nfol/L) with
the normal range of 39.08-95.92mg/dl. This mearueralvas
similar to that of blood glucose (3.9 £ 0.5mmolkf) cord blood,
as observed in one of the study by Onyesom &t al.

Total Protein & Albumin As the protein is the most
important nutrient of developing fetus, hence tbilt protein
evaluation of cord blood will provide the healthtsts of the

CONCLUSION

Certain biochemical analytes of Cord Blood change
appreciably as a function of gestational age ahérstdo not.
Damardy et al. claimed that umbilical cord bloodildonot be
used as a reliable index of familial hypercholestamia,which
was supported by Goldstein et al..But in one of shely by
Kwiterovich et al. measured both LDL-cholesteroT &tal
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Table: 1 Name of Methods (12-23) , Units and Sources used for the quantitative assay of the following parameters.

Table-3:

Creatinine(mg/dl), Total protein(gm/dl), TC(mg/dl), TG(mg/dl), HDL (mg/dl), LDL (mg/dl),VLDL (mg/dl), total

Parameters M ethodswith Units Sour ces
Glucose Glucose Oxidase- mg/dl Accurex Kit
Urea GLDH method- mg/dl Accurex Kit
Uric acid Uricase/POD- mg/dI AGGAPE Kit
Creatinine Modified Jaffe’s method- Dialab Kit
mg/dl
Total protein Biuret- gm/di ERBA Kit
Albumin Bromocresol green- gm/di ERBA Kit
Cholesterol CHOD-PAP- mg/dl Diagnova Kit
Triglycerides Glycerol phosphate Accurex Kit
oxidase/PAP- mg/dl
HDL cholesterol Turbidometric immunoasspigRBA Kit
- mg/dl
LDLcholesterol Friedwald’'s Formula- mg/dl
VLDL cholesterol Calculated- mg/dl
Total Alkaline Phosphatasg  p-nitrophenyl phosphate} AGGAPE Kit

U/L

Electrolytes
Na', K lons selective Electrodes- mEq/L
ca’ lons selective Electrodes- mmol/L

Laboratory Evaluation of Mean(SD) and Range values for Glucose(mg/dl), Urea(mg/dl), Uric acid(mg/dl),

ALP(U/L),Na+ (mEg/L),K+(mEg/L) & Ca2+(mEqg/L) .

CordBloodSerum MeantSD* R angedd 6 of 959% C 1
Analytes samples

Glucose (mag/dl) 67 .5¢14 .5 39.08 -95.92 64.79-70.22
Urea(mag/dl) 19 .5¢32 1 13.21-25.79 18.96 -20.02
Uricacid(mg/dl) 5 24111 3 3.03-7 .45 4.715.77
Creatinine(mg/dl) |o0.911+(.144 0.629-1.19 0.806-1.017
TotalProtein(gm/dl)| 6 .3610.6 59 5.07-7 .65 6.25-6 .46
Albumin(gm/dl) 4.05402 53 3.55-4 .54 1.586-6.523
TC(mag/dl) 58 .7+15 .8 27.74-89.66 56.20-61.14
TG (mg/dl) 52 .7+14 .5 24.28-81.12 50.34-55.06
HDL (mg/dl) 15.1#43 1 6.66-23.54 12.96-17 .42
LDL (mg/dl) 33.1410 .6 12.33 -5387 31.35-34.77
VLDL (mg/dl) 10 .5+29 0 4.82-16.18 8.82-12.25
ALP(U/L) 16 2+44 1 74.39£24961 1549-168.9
Na+(mEq/L', 14 3+9.53 124.33-16167 140.6-146.0
K" (mEq/L) 5.27+1.15 3.02-752 5.088-5.461
ca” (mmollL) 1.65:03 29 1.00 6- 2. 294 1.464-1.837
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Table:2 Demographic
participants (n=sample size in percentage)

Characteristics of the study

Char acteristics

n in per centage(%)

Sex

Male 36(45%)
Femal¢ 44(55%
Gestational Age*

36 week 0

37-38 weeks 54(67.5%)
39-40 week 26(32.5%
Birth weight in grams

2500 24(30%)
250(-300( 38(47.5%
300C-350(C 18(22.5%
Maternal age

20-25 year 26(32.5%
25-30 years 44(55%)
3C-35year: 10(12.5%
Mode of Delivery

Caesrian sectio 30(37.5%
Normal Vaginal Deliver 50(62.5%
Parity

Primi 29(36.25%)
Multi 51(63.75%

Social Economic status

Urbar 11(13.75%
Rural 61(76.25%)
Slum 8(10%)
Coadtal Districts

Puri 20(25%)
Jagatsinghpur 20(25%)
Kendrapada 20(25%)
Bhadrak 20(25%)

cholesterol& concluded that heterozygotes coulddmirately
detected by cord blood cholesterol measuremastnat:
umbilical cord blood samples are routinely avaigablit cannc
be assumed to reflect fetal values, even at teptasSal chang:
in the fetal physiology and anatomy occur during tifansitiol
from the in utero to the postnatal environment;egample
massive fluid shifts take place in the first hoafgpostnatal life
altering the distribution of body water.

With the above citations of controversies on cdobt
parameters as early pretor of future wellbeing, we measul
these parameters to know their current nomdt statu
indicating health condition of term newborn. In mfdndiar
studies on cord blood nutrients , iinvestigators observed ti
some normal weight babies from the non affluentises were
born with low nutrients especially albumin, calciamd iron and
suggested thahese nutrients could be more likely to be fur

lowered by recurrent infections and inapproprigteding habits.
Nutritional supplements should be provided evethéonorme
weight term newborn of non affluent section.

The study participants of our investigation weleta
invariably from four major coastal districts (Pukggatsinghpu

Kendrapada & Bhadrak) of Odisha, as they were olyefhosen
during sampling. This is a single center study & tlutcome c

this study may be affected by certain local factsesthese
parameters may need to be further investigate@tmelmultipl
healh centers in the State. Our observational crogsosed

study suggests that the 95% ClI values of each ptearabtaine
from cord blood may further help in setting up BReferenc

range for term healthy newborn of Odisha.
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