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ABSTRACT 
Umbilical cord blood (UCB) consider as a waste product after obstetrical but when the medicine development, it was found that 
UCB abundant of life saving hematopoietic stem cell and contents of soluble growth factors which is necessary for proliferation. 
 Alpha- antitrypsin (α1-AT) is mainly synthesized in the hepatocytes by the liver then secreted to the circulation  Its function 
is Remove the acute inflammation through supperion cytokine production and inhibits different enzymes such as neutrophil 
elastase (NE) in the lungs, proteinase 3, trypsin, and cathepsin G.  
 Lead (Pb) is one of the most toxic of the heavy metals. The children especially newborns are the most affected by Pb 
because of they grow up rapidly resulting impaired brain and nervous system development.  
 Cadmium (Cd) is the metal of the 20th and its effect resulted when Cd binds to proteins rich in cystein like metallothionein 
which causing hepatotoxicity in the liver and through circulating accumulates in the kidney tissue via and causing nephrotoxicity. 
Selenium (Se) as a trace element is an essential and important for human health. The vital function of Se including thyroid 
hormone metabolism and anti-inflammatory, immunity, activates natural killer cells, increases activated T cells proliferation, 
tumor cytotoxicity and antioxidant defense.  
 The research conducted to study of 92 specimen of mothers with their new born infants in (46 normal and 46 cesarean 
delivery) and examined the levels of α1-AT bu enzyme liked immune assay method. Also some heavy metals i.e. Pb, Cd in 
addition to the Se element were determined by atomic absorption spectroscopy. The correlation between α1-AT with Pb, Cd and 
Se was instigated.   
Conclusions: The levels of α1-AT in the UCB was higher than their maternal sera after normal delivery this mean the new 
infant need to observation and monitoring of α1-AT level after the birth till seventh days, while α1-AT level in the UCB was lower 
level than their mothers sera in cesarean delivery.     
Keywords: α1-AT, Pb, Cd, Se, cord blood and new born 

 

INTRODUCTION 
Umbilical cord blood (UCB) consider as a waste product and 
disposal away with the placenta after obstetrical but after medicine 
development, it was found that UCB abundant of life saving 
hematopoietic stem cell(1) and contents of soluble growth factors 
which is necessary for proliferation, and differentiation of Human 
Mesenchymal Stromal Cells (HMSCs) and human umbilical cord 
plasma serum (HUCBP)(2). Two ways can be used to collect the 
blood from the umbilical cord in new born infants, by bag or a 
syringe method and this blood can used for transplantation  or  
restore immunological dysfunctions  as an instead of bone 
marrow(3).   
 Alpha-1 antitrypsin (α-1AT) is a glycopolypeptide single 
chain, its molecular weight of 52 kDa and composes of 394 amino 
acid residues. It is also known as SERPINA1 (serine protease 
inhibitor, group A, member 1) and α1 proteinase inhibitor (α 1-
Pi)(4). Alpha- antitrypsin is mainly synthesized in the hepatocytes 
by the liver then secreted to the circulation furthermore produced 
by different cells such as macrophages, monocytes, neutrophils, 
intestinal, pulmonary alveolar and corneal epithelium(4, 5). Its 
function is Remove the acute inflammation through supperion 
cytokine production(4), inhibits different enzymes such as 
neutrophil elastase (NE) in the lungs, proteinase 3, trypsin,  
thrombin, chymotrypsin, and cathepsin G (6), inhibits synthesis 
and release of inflammatory mediators such as interleukin (IL) IL-
1β, IL-6, IL-8 and Il-32 in addition to tumour necrosis factor-α 
(TNF-α) (1), while increases release of anti-inflammatory cytokines 
like IL-10 (7). 
 Lead (Pb) is the most toxic of the heavy metals, despite it 
has many  useful uses such as cosmetics, batteries production, 
screens x-rays, roofing sheets, radioactive emissions, metal 
products (ammunitions, pipes  and solder) but has no important 
biological function in human(8). Absorption  of Pb increases by 
deficiencies of calcium and Zinc(9), children especially newborns 
are the most affected by Pb because of they grow up rapidly 
resulting impaired brain and nervous system development(8, 10). 
The outcome of Pb exposure on pregnancy including spontaneous 
abortion,  gestational hypertension, preterm delivery, low birth 

weight(11), congenital anomalies, decreased length and head 
circumference.(12, 13). 
 Cadmium (Cd) is the metal of the 20th century because of   
increasing technological use. Many applications used Cd such as 
pigments, batteries, plastic, metal coating and electroplating (14). 
The effect of Cd resulted when it binds to proteins rich in cystein 
like metallothionein. The complex of cystein-metallothionein 
causes hepatotoxicity in the liver and through circulating 
accumulates in the kidney tissue via and causing nephrotoxicity. 
Also Cd capable to bind with histidine, aspartate ligands and 
glutamate this can lead to the iron deficiency(14). 
 Selenium (Se) as a trace element, is an essential and 
important for human health and other organisms(15-17). The 
source of Se comes from diet which in turn from soil selenium or 
external supplementation(15). The vital and biological function of 
Se including thyroid hormone metabolism and improves the 
function of thyrocytes, anti-inflammatory priorities, immunity, 
activates natural killer cells, increases activated T cells 
proliferation, tumor cytotoxicity, antioxidant defense,  maintains 
redox balance in the cells and fertility (18). In addition  it 
contributes in selenoproteins synthesis, such as glutathione 
peroxidases (GPx) (including GPI, II, III, IV, and VI); thioredoxin 
reductases (TXN) (I, II, and III), which possess antioxidant against 
reactive oxygen species (ROS)(19). 
 This study aimed to find relation α1-AT and Pb, Cd and Se in 
UCB for Iraqi new born compare with their mothers between 
normal and cesarean delivery. 
 

MATERIALS AND METHODS 
The sampling was conducted from 46 pregnant women (divided to 
23 normal delivery and 23 Cesarean delivery) while cord blood 
consist their babies 46 umbilical cord blood newborn (divided to 23 
post normal delivery and 23 post Cesarean delivery). All they were 
existing at Al-Elwyah teaching hospital during the period from 
December 2020 tile April 2021, their age ranged from (16-50) 
years. Blood samples (5ml) were collected by vein puncture from 
the pregnant women and left for 45 min. at room temperature for 
clotting, then centrifuged (at 2000 rpm for 10 min ) to get the 
serum, which stored at -20 ºC until assay. While the samples of 
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cord blood new born babies were collected immediately after 
normal and Cesarean delivery which proceed in the same way for 
their mothers to get cord blood serum.  
 Enzyme-linked immunosorbent assay (ELISA) technique 
was used to measured α1-AT by using α1-AT CUSABIO kit, 
catalog number CSB-E11719h. The detection range 78-5000 
nIU/ml. Atomic absorption flame emission spectrophotometry 
technique was used to evaluate  the concentration of Pb, Cd and 
Se at the weave length (217, 228, 196 nm) respectively (device 
model NOV AA 350/2012, Germany) .    
Statistical Analysis: The Statistical Analysis System- SAS (2012) 
program was used to detect the effect of difference factors in study 
parameters(20). T-test was used as a significant or non significant 
correlation compare between the groups under study. When P 
value < 0.05 refer to a significant correlation, whereas P ≥ 0.05 is a 
non-significant. 
 

RESULTS AND DISCUSSION 
The results obtained from this study were listed in the table (1). 
The data showed significant increase in the level of α1-AT and Cd 
whereas high significant decrease in Pb and Se levls between 
mothers and their babies after normal delivery.     
 
Table 1: Comparison data between mothers and their babies after normal 
delivery    

 
Parameters 

Mean ± SD  
P value Mother No. = 23 Cord blood new born 

No.= 23 

α1-AT  (nIU/ml) 261.33±11.2 354.38±24.45 S 

Pb (ppm) 63.65±12.21 38.84±1.88 h.S* 

Cd (ppm) 18.02±0.97 11.04±0.46 S 

Se (ppm) 116.21±8.86 85.75±12.11 h.S* 

h.S* refer to high significant 

 
 Table 2 illustrated high significant decrease in the levels of 
α1-AT(231.14±116.21), (166.83±8.91) Pb (56.96±6.67), 
(38.43±2.18),  and Se (121.90±9.20), (82.57±8.78) respectively, 
while there were non significant differences in Bilirubin  
(0.61±0.18),  (0.61±0.18) and there was significant decrease in Cd 
levels (17.72±0.65), ( 10.83±0.62) among mothers and their babies 
after Cesarean delivery. 
 
Table 2: Comparison data between mothers and their babies after Cesarean 
delivery    

 
Parameters 

Mean ± SD  
P value Mother No. = 23 Cord blood new born 

No.= 23 

α1-AT  (nIU/ml) 231.14±116.21 166.83±8.91 h.S 

Pb (ppm) 56.96±6.67 38.43±2.18 h.S 

Cd (ppm) 17.72±0.65 10.83±0.62 S 

Se (ppm) 121.90±9.20 82.57±8.78 h.S 

 
 The data in the table 2, revealed that a high significant 
decrease in α1-AT, Pb and Se levels (166.83±8.91), (38.43±2.18) 
and (82.57±8.78) respectively in new born cord blood when 
compared the same levels with their mothers in Cesarean delivery. 
There was significant decrease in Cd levels (10.83±0.62) in new 
born cord blood as compared with their mothers.  
 In human, the one of the most existent proteins is α-1AT, 
which mainly produced from liver and other tissues such as 
amniotic epithelial cells. This protein capable to neutralize 
neutrophile elastase which is required to migrate neutrophil in 
tissue remodeling, and prevent the proteolytic tissue damage 
besides to an anti inflammation(21). It was found that α-1AT level 
significantly increased through the third trimester of 
pregnancy(22,23).  
 The pregnant and their fetus are a higher groups exposed to 
influence Pb. The Pb moves from maternal to the embryo by 
passive diffusion and effected to spontaneous abortion, preterm 
delivery, low birth weight, congenital anomalies, decreased head 
circumference(12). The high level of Pb metal were in maternal 

pregnant as compared with their newborn cord blood in both 
normal and caesarean delivery. This observation attributed to 
maternal highly direct exposure  to the pollutants such as industrial 
wastes, untreated sewage water, petroleum gases even the 
remnants of the second Gulf war which is considered as the main 
sources of pollution in Iraq, this was in agreement with another 
study (24).  
 
Table 3: The correlation of α-1AT with Pb, Cd and Se in cord blood in normal 
delivery 

Parameters α-1AT 

r P 

Pb -0.0168 0.000 

Cd 0.534 0.000 

Se -0.099 0.000 

 
 Extract data from the table 3 referred to positive correlation 
between α-1AT and Cd as in figure 1 and negative correlation 
between α-1AT and Pb, Se as in figures 2 and 3 respectively in 
UCB and their mothers sera in normal delivery. 
 

 
Figure 1: Correlation α-1AT with Cd in normal delivery 

 

 
Figure 2: Correlation α-1AT with Pb in normal delivery 

 

 
Figure 3: Correlation α-1AT with Se in normal delivery 

 

y = 0.0011x + 10.749
R² = 0.2858

10.4

10.6

10.8

11

11.2

11.4

11.6

11.8

0 200 400 600 800

C
d

 (
p

p
m

)

α-1AT (nIU/ml)

y = -8E-05x + 38.867
R² = 0.0003

36

36.5

37

37.5

38

38.5

39

39.5

40

40.5

41

0 200 400 600 800

P
b

 (
p

p
m

)

α-1AT (nIU/ml)

y = -0.0048x + 87.086
R² = 0.0098

60

65

70

75

80

85

90

95

100

105

110

0 200 400 600 800

Se
 (

p
p

m
)

α-1AT (nIU/ml)



Comparison Study of ALPHA 1-Antitrypsin, And Some Elements in Iraqi Cord Blood new Born with their Mothers 

 
412   P J M H S  Vol. 16, No. 04, APR  2022 

 Previous studies revealed that Cd raises in the placental 
tissues and this regarding to the maternal not to cord blood 
levels(25). The presence of metallothionein (MT, small protein 
synthetized in maternal tissues and the placenta) conserves Cd 
and toxic in the placenta and prevents the passage to the fetal as a 
protective mechanism(26).  
 This study also investigated the correlation between α-1AT 
and Pb, Cd and Se in UCB and their mother after normal and 
cesarean delivery, the data showed in the tables 3 and 4 as in 
below.  
 The correlations between α-1AT and Pb, Cd and Se in UCB 
and after cesarean delivery were also investigated, as in the table 
4. 
 
Table 4: The correlation of α-1AT with Pb, Cd and Se in cord blood in 
Cesarean delivery 

Parameters α-1AT 

r P 

Pb -0.157 0.000 

Cd -0.400 0.000 

Se -0.176 0.000 

 
The data revealed that there were negative correlations between 
1-AT with Pb, Cd, and Se in UCB as compared with their mothers 
sera after cesarean delivery as in figures 4-6 .  
  

 
Figure 4: Correlation α-1AT with Cd in Cesarean delivery 

 

 
Figure 5: Correlation α-1AT with Pb in Cesarean delivery 

 

 
Figure 6: Correlation α-1AT with Se in Cesarean delivery 

CONCLUSION 
The levels of α1-AT in the UCB was higher than their maternal 
sera after normal delivery this mean the new infant need to 
observation and monitoring of α1-AT level after the birth till 
seventh days, while α1-AT level in the UCB was lower level than 
their mothers sera in cesarean delivery.     
 

REFERENCES 
1 Anupam Sachdeva, Vinod Gunasekaran, Payal Malhotra, Dinesh 

Bhurani, SATYA Prakash Yadav, Nita Radhakishnan, Manas Kalra, 
Sunil Bhat, Ruchira Misra, Pramod Jog. Umbilical Cord Blood 
Banking: Consensus Statement of the Indian Academy of Pediatrics. 
Indian Pediatrics, Vol. 55, June 15, 489-494(2018). 

2 A. R. Caseiro, G. Ivanova, S. S. Pedrosa, M. V. Branquinho, P. 
Georgieva, P. P. Barbosa6, J. D. Santos3, R. Magalhães7, P. 
Teixeira7, T. Pereira, A. C. Maurı´cio. Human umbilical cord blood 
plasma as an alternative to animal sera for mesenchymal stromal 
cells in vitro expansion – A multicomponent metabolomic analysis. 
PLOS ONE. October 10(2018). 
doi.org/10.1371/journal.pone.0203936 

3 Nivethika Sivakumaran, Imesha Rashmini Rathnayaka, Rashida 
Shabbir, Sasini Sandareka Wimalsinghe, J. A. Sumalimina Jayakody, 
Mahisha Chandrasekaran. Umbilical Cord Blood Banking and its 
Therapeutic Uses. International Journal of Scientific Research and 
Innovative Technology, Vol. 5 No. 1; 160-172, January(2018).  

4 Rafaat  H. Khalil, Nabil AL-Humadi. Types of acute phase reactants 
and their importance in vaccination (Review). Biomedical  Reports 12: 
143-152(2020). 

5 Pavel Strnad, Noel G. McElvaney, David A. Lomas. Alpha1-
Antitrypsin Deficiency. N Engl J Med 382;15 April 9,1443-1455( 
2020). 

6 Jingjing Wang, Zhen Sun, Wenyu Gou, David B. Adams, Wanxing 
Cui, Katherine A. Morgan, Charlie Strange, Hongjun Wang. a-1 
Antitrypsin Enhances Islet Engraftment by Suppression of Instant 
Blood-Mediated Inflammatory Reaction. Diabetes Volume 66, 
April(2017) 

7 Ana Carolina Pinheiro Volp, Fernanda Cacilda Santos Silva and 
Josefina Bressan. Hepatic inflammatory biomarkers and its link with 
obesity and chronic diseases. Nutr Hosp. 31(5):1947-1956(2015). 

8 Guan H, Piao F-Y, Li X-W, Li Q-J, Xu L, Yokoyama K. Maternal and 
fetal exposure to four carcinogenic environmental metals. Biomed 
Environ Sci. 23(6):458–65(2010). 

9 Chakraborty S, Dutta AR, Sural S, Gupta D, Sen S. Ailing bones and 
failing kidneys: a case of chronic cadmium toxicity. Ann Clin Biochem 
50(5): 492–495 (2013). 

10 Wu, H.; Liao, Q.; Chillrud, S.N.; Yang, Q.; Huang, L.; Bi, J.; Yan, B. 
Environmental exposure to cadmium: Health risk assessment and its 
associations with hypertension and impaired kidney function. Sci. 
Rep. 6, 29989(2016).  

11 Zhu M, Fitzgerald E, Gelberg K, Lin S, Druschel C. Maternal Low- 
Level Lead Exposure and Fetal Growth. Environ Health Perspect. 
118:1471–5(2010). https://doi.org/10.1289/ehp.0901561 PMID: 
20562053 

12 Jejelola I. Ladele, Iretiola Bamikeolu Fajolu, Veronica Chinyere 
Ezeaka. Determination of lead levels in maternal and umbilical cord 
blood at birth at the Lagos University Teaching Hospital, Lagos. 
PLOS ONE. February 7,( 2019). 
doi.org/10.1371/journal.pone.0211535 

13 Schell L, Denham M, Stark A, Parsons P, Schulte E. Growth of 
infants’ length, weight, head and arm circumference in relation to low 
levels of blood lead measured serially. Am J Hum Biol.  21:180–
7(2009). https://doi.org/10.1002/ajhb.20842 PMID: 18991336 

14 Yazbeck C, Thiebaugeorges O, Moreau T, Goua V, Debotte G, 
Sahuquillo J, et al. Maternal Blood Lead Levels and the Risk of 
Pregnancy Induced Hypertension. Environ Health Perspect. 
117:1526–32(2009). https://doi.org/10.1289/ehp.0800488 PMID: 
20019901 

15 Moghaddam A, Heller RA, Sun Q, Seelig J, Cherkezov A, Seibert L, 
et al. Selenium deficiency is associated with mortality risk from 
COVID-19. Nutrients. 12(7): 2098(2020).  

16 Saroj Khatiwada, Astha Subedi. A Mechanistic Link Between 
Selenium and Coronavirus Disease 2019(COVID-19). Current 
Nutrition Reports. 10:125–136 (2021). 
https://doi.org/10.1007/s13668-021-00354-4 

17 Bizerea, T.O.; Dezsi, S.G.; Marginean, O.; Stroescu, R.; Rogobete, 
A.; Bizerea-Spiridon, O.; Ilie, C. The Link between Selenium, 
Oxidative Stress and Pregnancy Induced Hypertensive Disorders. 
Clin. Lab. 64, 1593–1610(2018).  

y = -0.0026x + 38.865
R² = 0.0247

35

36

37

38

39

40

0 100 200 300 400

P
b

 (
p

p
m

)

α-1AT  (nIU/ml)

y = -0.0031x + 11.355
R² = 0.1601

10

10.5

11

11.5

12

0 100 200 300 400

C
d

 (
p

p
m

)

α-1AT (nIU/ml)

y = -0.0031x + 11.355
R² = 0.1601

10

10.2

10.4

10.6

10.8

11

11.2

11.4

11.6

11.8

12

0 100 200 300 400

C
d

 (
p

p
m

)

α-1AT (nIU/ml)



W. H. Saeed, W. T. A.-Sa'adi 

 
P J M H S  Vol. 16, No. 04, APR  2022   413 

18 Cristina Santos, Eduardo García-Fuentes, Belén Callejón-Leblic, 
Tamara García-Barrera, José Luis Gómez-Ariza, Margaret P. 
Rayman, Inés Velasco. Selenium, selenoproteins and 
selenometabolites in mothers and babies at the time of birth. British 
Journal of Nutrition. 117, 1304–1311(2017). 
doi:10.1017/S0007114517001155 

19 Manizheh Mostafa-Gharehbaghi, Parvin Mostafa-Gharabaghi, 
Fatemeh Ghanbari, Hossein Abdolmohammad-Zadeh, Gholam 
Hossein Sadeghi, Abulghasem Jouyban. Determination of Selenium 
in Serum Samples of Preterm Newborn Infants with 
Bronchopulmonary Dysplasia Using a Validated Hydride Generation 
System. Biol Trace Elem Res. 147:1–7(2012). DOI 10.1007/s12011-
011-9270-z 

20 Statistical Analysis System, User's Guide. Statistical Version 9.1th 
ed. AS. Inst. Cary. N.C. USA(2012).       

21 Lili Song, Wenyu Gou, Jingjing Wang, Hua Wei, Jannifer Lee, Charlie 
Strange, Hongjun Wang. Overexpression of Alpha-1 antityrpsin in 
mesenchymal Stromal Cells improves Their Irinsic Biological 
Properties and Therapeutic Effects in Nonobese Diabectic Mice. 
Stem Cells Translational Medicine, Vol. 10, Issue 2(2020) 

22 Yaling Feng, Jianjuan Xu, Qin Zhou, Rong Wang, Nin Liu, Yanqun 
Wu, Hua Yuan, Haisha Che. Alpha-1Antitrpysin Prevents The 
Development of Preeclampsia Through Suppression Of Oxidative 

Stress. Frontiers in Physiology. Vol. 7, Article 176(2016).  
Dio:10.3389/fphys.2016.00176 

23 Yaling Feng,  Nan Wang, Jianjuan Xu, Jinfang Zou, Xi Liang, Huan 
Liu, Ying Chen. Alpha-1Antitrpysin Functions As a Protective Factor 
in Preeclampsia Through Activation Smad2 and Inhibitor of DNA 
Binding 4. Oncotarget. Vol. 8: 113002-113012(2017).  
Dio:10.18632/oncotarget.22949 

24 Mayyadah Hasan Rhaif Al-Sahlanee, Ramzun Maizan Ramli, Miami 
Abdul Hassan Ali, Nada Fadhil Tawfiq, Nurul Zahirah Noor Azman, 
Azhar Abdul Rahman, Iskandar Shahrim Mustafa, Nik Noor Ashikin 
Nik Abdul Razak, Nor Zakiah Yahaya, Hana Mohammed Al-Marri, 
Nur Syuhada Ayob, Nabela Zakaria. Trace of heavy metals in 
maternal and umbilical cord blood samples in association with birth 
outcomes in Baghdad, Iraq. EPJ Web of Conferences 156, 
00003(2017) DOI: 10.1051/epjconf/201715600003 

25 Esteban-Vasallo MD, Aragonés N, Pollan M, Loópezabnte G, Perez-
Gomez B. Mercury, cadmium, and lead levels in human placenta: a 
systematic review. Environ Health Perspect.  120: 1369-1377(2012). 

26 D. Caserta, A.Graziano, G. Lo Monte,  G. Bordi, M. Moscarini. Heavy 
metals and placental fetal-maternal barrier: a mini-review on the 
major concerns. European Review for Medical and Pharmacological 
Sciences. 17: 2198-2206(2013). 

 
 


