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ABSTRACT

Background: Cord blood relative telomere length(RTL), the biological chronometer which can determine life
span, has been found highly variable at birth due to fetal programming under the influence of different risk
factors and markers of biological aging. This study was designed to compare RTL of maternal and new born
and its association with blood groups of mothers as well as other related maternal and new born
parameters.

Methods: Maternal and cord RTL's were measured in 250 samples using a quantitative real-time PCR
method. Correlation was used to check the association of maternal and cord blood RTL. Kruskal Wallis was
used to examine the comparison of cord blood RTL with maternal demographics.

Results: Maternal mean age (MeanzS.D) was 27.17+ 5.11 and paternal mean age was 34.03 + 4.90. Maternal
and cord RTL showed 0.01 level of significance at 95% confidence level. Cord blood RLT kilo base pair (kbp)
(6.76% 1.35) was higher than maternal RTL (6.43+ 1.35).Maternal blood groups were distributed highest (n=84,
33%) as B+ve and the lowest (n=1, 0.4%) as B-ve. Regarding maternal telomere length the longest was (6.68
+1.34) in A*e group and A“® had the smallest length 5.32 £0.95, however the results were not statistically
significant (0.134). On contrary cord blood RTL was longest in OYe blood group, 6.95£0.56and smallest in B+
5.41 RTL with p-value 0.159.

Conclusion: Cord Blood RLT was higher than in maternal blood in target population of Karachi, Pakistan. The
longest maternal RTL was in A*¢ and smallest in O*¢ cord blood. Majority of mothers were B**¢ followed by
Orve,
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INTRODUCTION sedentary lifestyle all of which can also influence
pregnancy and subsequently the fetus.
Human telomeres, long non-coding tandem repeat

fime of fetal cell

sequences (TTAGGG), comprise less than 1% of the
total genome measuring almost 150 million base
pairs'.Being markers of biological aging, they are
viewed as a ‘mitotic clock’, which shortens during
every cell division in somatic cells (not in stem cell,
germ cell and cancerous cells) due to the failure of
DNA polymerase to complete synthesis of lagging
strand, this is termed as “end replication problem”.

Prenatal stress, considered as one of the exposome
and modified environmental factors, cause
telomeres reduction and play a significant role in
determining the quality of life2. Among other factors
are energy intfake, obesity, sleep quality, emotional
health, infrauterine tobacco exposure, and
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Intrauterine  period, the
proliferation, maturation, differentiation responds
drastically tfo external or internal environmental
insults. Maternal Epigenetics under the pressures of
environmental exposure, qualification and health
status can influence the phenotype of the growing
child by genetic programming of fetus. Placental
functionality can prompt fetal gene expression
modifications due to endocrine disorders, foxins,
infectious agents, maternal nourishment status.
Hence, decreased telomere length will increase risk
of cardiovascular, hypertension, COPD, type 2
Diabetes, hyperglycemia and metabolic
diseasesiespecially during the first two years of child
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life which are critical period for developing brain
and immune system. This can increase the possibility
of associated cancers and mortality in their later life.
Shorter telomeres are also observed in the
daughters of depressive mothers because of
greater cortisol response fo stress*.

Significant association between blood group
antigens and risk of various diseases such as
ischemic stroke, myocardial infarction, vascular
disorders, arterial thromboembolism, coronary heart
disease and sickle cell anemia due to blood groups
has been reported®. Spontaneous abortion is also
one of the most common risk factors for new born
due to their blood antigens. Hemolytic diseases in
newborn are due to the molecular disturbances in
the Rh (Rhesus) (RHD and RHCE) genes. Rh proteins
(D, CcEe) formed from these genes are expressed in
RBC and are involved in the formation and stability
of erythrocyte membrane. Assessment of RhD-neg-
ative individuals through PCR during pregnancy
revealed deletion of RhD gene®.

The relationship of blood groups with pregnancy
outcome, illustrates the involvement of telomeres
and this investigation could add blood groups
genetics to the data of risk factors. This study was
designed to compare RTL of maternal and new
born infants and its association with blood groups of
mothers and evaluate other parameters related to
maternal and new born that would influence the
cord blood RTL.

METHODS

Pregnant females and their newborns (n=250) were
included in the study from Ziauddin Medical Hospi-
tal, Karachi from May fo October, 2018. It was a
cross sectional study and samples were collected
through consecutive sampling technique after
approval from Ethics Review Committee (ERC) of
Ziauddin University and Hospital. Females with age
18-35 years and gestational age 37 weeks or above
were included in the study. Questionnaire was filled
after taking the informed consent from patients or
their aftendants’. Detailed information of maternal
characteristics, birth weight, gestational age, infant
sex and mode of delivery was obtained from hospi-
tal record registers. Females with any known malig-
nancies or known diabetes mellitus were not includ-
ed in the study.

Firstly, the 5 reference DNA(adults) were used fo
draw a standard curve with concentrations ranging
from 0.1 to 12 ng/ul. Venous blood (3-5 ml) samples
from pregnant females were collected in ethylene-
diaminetetraacetic acid (EDTA) tubes before deliv-
ery. Umbilical cord blood (3-5 ml) samples were
collected immediately postpartum into EDTA tubes
from the cord when it was still in contact with mater-
nal placenta. Samples were then transported fo
laboratory and stored at -20°C.DNA extraction was
done by EZ-10 spin column genomic DNA kit(BioBa-

sic Canada Inc.). The concentration of each DNA
sample was confirmed by using Qubit dsDNA HS
Assay kit at 260 nm and 280 nm (Qubit 2.0 Invitrogen
life technologies USA) on Qubit spectrophotometer.
Gradient SimpliAmp conventional thermal cycler
(Applied Biosystem) was used to optimize tempera-
ture before the assay was moved onfo quantitative
analysis by real tfime PCR. Primer sequences for
telomere and single-copy gene (P globin) amplifi-
cation were:

Tel F, 5'GGTTTMITGAGGGIGAGGGTIGAGGGTIGAG-
GGTGAGGGT3';TelR,5'TCCCGA-CTATC-
CCTATCCCTATCCCTATCCCTATCCCTAS3' ;HBG F,
5'GCTTCTGACACAAC-TGTGTTCACTAGC  3';HBG
R,5'CACCAACTICATCCACGITCACC 3'7. All PCR
products were analyzed on 2% agarose gel electro-
phoresis. Real fime PCR or Quantitative PCR (gPCR)
was done by using Platinum SYBR Green gPCR
SuperMix-UDG, (Invitrogen). In allruns, the reference
DNA was loaded to control the inter-plate variation.
All samples were assayed in duplicate wells and
average values of two measurements were used for
the stafistical analyses.Each reaction well
contained 30 pl reaction mixture:15ul of master mix,
2.5 yl of 10uM forward primers, 2.5 ul 10uM reverse
primers, 1 ul ROX dye 10 yl DNA (10 ng) template
was used. This method was an extension of basic
PCR including relative quantification of target DNA
by using (cycle threshold) ct(Step One
software(v2.3)) values. Temperatures for telomere
PCR: first holding stage for 50 °C for 2 min and 95 °C
for 2 min, then 40 cycles were set at denaturation
95°C for 15 sec, annealing at 68°C for 40 sec and
extension 75°C for 3 min and second holding for 72
°C for 40 sec. For p globin reference gene PCR: first
holding stage for 50 °C for 2 min and 95 °C for 2 min,
then 40 cycles were set af denaturation 95°C for 15
sec, annealing at 56°C for 40 sec and extension
75°C for 3 min and second holding for 72 °C for 40
sec. To measure relative telomere length of mater-
nal and cord blood samples T/S ratio was calculat-
ed.

T/S= ct telomere/ ct single copy gene (reference
gene)

To convert T/S ratio to base pairs (bp) by using
another formula8

(3,274 + 2,413 * (T/S))

Statistical analysis: SPSS version 20 was used for
data analysis. Quantitative variables considered in
study were presented by Mean+ SD and qualitative
variables were presented by frequency and
percentages. Spearmen Correlation was used fo
check the correlation of maternal and cord blood
RTL at 95% confidence level. Kruskal Wallis test was
used to examine the comparison of cord blood RTL
with maternal demographics. Mann Whitney U test
was also used fo check the comparison between
two groups.

RESULTS

Demographic characteristics of 250 mother-new-
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born pairs are reported in Table 1. Maternal mean
age (MeantS.D.)was27.17+ 5.11and paternal mean
age was 34.03 £ 4.90. Females (n=73, 29 %) had
single gravida whereas (n= 61, 24%) had 2 gravida
and (n= 60, 14%) females reported more than 6
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gravida. Negative correlation (-0.123) was seen
between gravida and cord blood RTL having
insignificant p-value (0.059).Decrease in RTL of
newborns was found with increase in gravida (Table
2).

Table 1: Characteristics of female-newborn and relative telomere length (RTL) of maternal and cord blood.

Variables
Newborn
3 i weight
Age in years Gestational Age Mode of Newborn
in weeks delivery gender (kg)
of parents
n% n% (MeanzsD)
(MeanxsD)
Maternal Paternal | Range n (%) SVD LSCS Girl Boy
Assessment 27.17 34.03 36-38 80(32) 150 100 133 117 2.99
values
+5.11 +4.90 39-42 | 170(68) | (60) (40) (53) | (47) +0.48
p-value 0.217 0.846 0.946 0.054 0.74 0.1

Table 2: Mean difference of RTL of maternal and cord blood between gravida, parity and miscarriages.

Frequency Maternal  p-value CordBlood p-value
n(%) Blood RTL RTL
Gravidity (Mean £5D) (Mean £SD)
1 73(29) 6.59+1.04 6.9+1 .41
2 61(24) 6.54%1.26 68%1.6
3 49(19) 6.45%1.26 022 = 6.7+136 0522
4 27(11) 6.45%1.0 6.3+0.7
>5 40(16) 6.01£0.85 6.4+1.06
Parity
1 84(33) 656101 6.89+1.4
2 60(24) 6.54+1.14 T 68514
3 54(21) 654t1.12 0185 ~ 668t126  0.641
4 20(8) 6.14£1.20 T 651£081
>5 31(12) 5.5+0.86 T 541504
Miscarriages
0 197(79) 64611 6.78%1.42
1 35(14) 630 £0.9 T 670£122
2 11(4) 6.27 +1.07 T 6.79+0.69
3 4(1.6) 6.57 £0.7 0341 =~ 624¥081 0978
4 3(1) 5.6+0.7 T 6.58+0.42
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Females with  single parity  (n=84, 33%)
and(n=31,12%) had more than 6 children. Mean
difference among parity and newborn RTL was also
not significant (0.641) but as in gravida with increase
in parity decrease RTL was seen in newborns (Table
2).No miscarriages were seen in (n=197, 79%) study
females (Table 2).New born characteristics had
revealed greater than 38-week gestational age
babies (n=170, 68 %) with cord blood RTL 6.72+1.37
and (35-37) weeks babies (n=80,32%) had RTL
6.82+1.36.The mean birth weight of the 250
newborns was 2.99 *#0.480 indicating the normal
weight of the newborns. Most of the delivery cases

were sponfaneous vaginal delivery (SVD) (n=150,
60%) with RTL 6.62%1.12 and (n=100,40%) cases were
lower segment cessation section (LSCS) having RTL
6.97%1.63 with mean difference <0.05 (Table 1). On
comparison among newborns, girls(n=133, 53%)
were greater in number than boys (n=117, 47%),
having longer RTL 6.77+1.39 as compared to boys
6.75£1.32. The mean RLT(kbp) in cord blood 6.76+
1.35 was higher than maternal blood 6.43+ 1.35 at
95% confidence level. The association of maternal
cord RTL had co-efficient of Correlation of 0.34and
staftistically significant P-value <0.05 (Figure 1).

Cord Blood RTL

Maternal Bloed RTL

Figure 1: Scatter plot between cord RTL and maternal RTL present the relationship between maternal and
cord RTL. There was a significant correlation with the <0.05 level of significance.

In this study we found B+ve blood group females
(n=84, 33 %) were predominant. O+ve(n=69, 27%)
was second highest and only a single participant
(n=1) had B-vegroup. Taking info account of mater-
nal blood RTL A+ve (n=60, 24%) had 6.68 +1.34
longest telomeres among all groups followed
byB+ve (n=84, 33.6%) 6.40 +0.93 and O-ve (n=4,1%)
6.40 +0.70. Females (n=7, 3%) having A-ve had the

smallest length 5.320+0.95 and there was no signifi-
cant difference among RTL and blood groups as
the p value was >0.05. Whereas in cord blood RTL
O-ve blood group 6.93+0.56 had maximum length
among all the groups and B-ve 5.41 RTL was smallest
and also revealed no significance, p value >0.05.
(Table 3)

Table 3: Maternal and cord blood RTL association with blood group

Blood group n(%) Maternal p-value Cord Blood p-value
RTL(kbp) RTL(kbp)
(Mean 1SD) (Mean £SD)

A tve 60 (24) 6.68%1.34 6.79%1.49
A -ve 7 (3) 5.32+9.50 5.65+7.04
B +ve 84(33.6) 6.40+9.34 6.75%1.27

B -ve 1(0.4) NA 0.134 5.41 0.159
O +ve 69 (28) 6.36 £1.01 6.83%1.49
O -ve 4 (1.6) 6.40 £7.02 6.95%0.56
AB +ve 25 (10) 6.36 £9.67 6.87£1.09

*NA: not available
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On computing ct values we found maternal blood
average delta ct(cycle threshold) was 2.40 +£3.66
which indicated that telomere gene require 2.4
more cycles of gPCR to produce the same fluores-

cence as by single copy gene (b-globin). For cord
blood average delta ct 3.57 + 4.51specified that
telomere gene required 3.5 more cycles (Figure 2).
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Figure 2: Amplification plot of telomere.

Reference DNA sample ct of 25 and ct values of
telomere ranging from minimum 20 to maximum 28
with average ct 25.6 £ 3.7 and variance 14%.

DISCUSSION

To best of our knowledge, this is the novel study that
showed the comparison between blood groups
and RTL of mother and cord blood. The study
statistics highlighted blood group B*¢ as the most
prevalent in the targeted population. Regarding
maternal telomere length the longest was 6.68
+1.34in A*¢ group and the smallest length was 5.32
+0.95 in AY¢ whereas in cord blood RTL O¢ had
longest 6.93+0.56 length and B¢ had shortest5.41
RTL. Mostly researchers have studied the association
of blood groups with different diseases. Fagherazzi
et al. found disease (type 2 diabetes mellitus) risk
association with blood groups especially B*¢ and
AB*e mothers’. Therefore, mostly females of this
study had B*® and could be more prone to risk of
diseases as compared to O which had lower risk®.
On confrary, in our study Gestational Diabetic
patients [N=18(7%)] showed no risk
association(0.246) with blood groups and RTL.
Although strong relationship between diseases like
uterine cancer, heart diseases, type 2 diabetes efc.
with blood groups has been highlighted by multiple
studies'" 12,

The maternal and cord blood RTL had moderate
association and significant results gave the wide
range of maternal blood RTL(kbp)4.52-12.1whereas,
cord blood RTL was 4.61- 13kbp in Karachi
population. This is in accordance to the data which
gave the range of 10 to 15 kb in general
population®™. Study by Weng Q et al. had also
discovered 15 % longer telomeres in cord than
maternal which was similar to our study'.

Maternal and paternal age had no association with
newborn cord RTL and the results were stafistically
insignificant (0.217, 0.846). These findings could be
supported by multiple researches on mother age
and decrease ftelomerase activity in mature ova
and reduction in primordial follicle in female with
age. However, studies have reported (p-value =
0.001) influence of paternal age on cord blood RTL
due to presence of telomerase activity in sperms'®.
In our respective study shorter RTL was perceived in
parous and multi-parous compared to nulliparous
females as was observed in another research, a
4.2% shorter T/S ratio in parous compared to
nulliparous women. Similar study gave positive
associafion  with 116 fewer base pair on
average'with parity but our study didn’t have
shown any association and insignificant results
(0.159). However, null parity had been found
affiiated with decreased risk of morbidity and
mortality due to less exposure to the risk factors
involved in pregnancies leading fo stable telomere
biology.

When cellular division slows, it undergoes a
progressive deterioration known as senescence,
which is commonly referred as aging. A study
reported 25 % decrease in placental RTL during the
third trimester of gestation. This exposed the effect
of gestational age on RTL and possibly role of aging
started before birth!’. Nevertheless, there was no
significant mean difference(0.946) seen among
different gestational ages in this research. Although
decrease of RIL (7.20-6.72) with increase in
gestation (36-42) was observed. Studies reported
results of longer tfelomeres in preterm than
newborns with large gestational age(LGA)™®. Our
study had a support of research done previously on
low birth weight infants and rapid tfelomere deletion
of 240 bp per week during pregnancy®. LGA in
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newborns may perhaps increase the risk of different
diseases: polycythemia, hypoglycemia, diabetes
and obesity after birth and later in adulthood®. Due
fo disturbance in RTL fetal programming takes
place which can cause metabolic disturbance and
modified fissue development. Further at molecular
level it could damage DNA, protein and lipids and
might leads to new altered genetics which can
result in adverse outcomes. In this study we found
negative correlation (-0.101) with newborn birth
weight and RTL, however, p value 0.119 was not
significant. In accordance to above, Vasu et al.
results also revealed negatively correlation (p =
0.001)2".

Comparison between SVD and LSCS showed smalll-
er RTL (6.62%1.12) in 60% SVD compared to 40% LSCS
(6.97£1.63) deliveries having no noteworthy(0.74)
results. A previous study has also found no significant
association between modes of delivery'*and
detected the telomere length of 7.85 kb in normal
delivery newborns and 7.61 kb in cesarean section
which are not consistent with our results2. Almanzar,
research on stress-associated with delivery modes in
2015 showed an increase in immune cells (neutro-
phils, leukocytes, and NK cells) in SVD, whereas,
LSCS, a more stress-associated delivery modes have
less circulating T cells with high Interleukin-7.Such
babies could be more prone to neonatal infectious
diseases due to changes in immune system and
decrease in the protective effect of RTL?.

In our study positive AC, results were observed and
indicated that reference gene is more compared
fo target gene unlike Cawthon results had negative
results (-9.05) which revealed that their reference
gene PCR requires nine more of PCR cycles than the
telomere PCR cycles’.Females involved in smoking
and other risk factors like gutka, chalia, which can
be confounders to reduce RTL, were not spofted in
the target population.

Moreover, the relationship between newborn RTL
and mother blood groups had been evaluated for
the first fime in Karachi population but no significant
association was foundin our current study. More in
depth studies are sfill required to search the relation-
ship between maternal factors and newborn RTL.

CONCLUSION

We have used quantitative PCR for measurement of
RTL of maternal and cord blood and calculated
telomere lengths in kilo base pair from T/S ratio. This
study identified the telomere genetics in Pakistani
females-newborns and their role in the molecular
genetics of mulliple diseases and aging. Cord
blood RTL was longer than maternal intargeted
population and had significant association. Our
study did not support the idea of association
between maternal blood groups and RTL of mother
and cord blood.

LIMITATIONS

Mean difference between mother- newborn
variables and cord blood RTL had insignificant
results which can be due to the small sample size.
We were not able to take father blood samples so
we could not further calculate the association of
father-newborn RTL, which could be important for
the detection of inheritance pattern of telomeres.
Further investigations on maternal health condition
could also be helpful in future data.

FUTURE RECOMMENDATIONS

Longitudinal cohort studies should be done to moni-
for all the risk factors and evaluating the telomerase
levelin the blood. Southern blotfting should be done
to validate the results.
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