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Abstract
Background Respiratory distress syndrome is one of the most common problems of newborns. Respiratory 
distress syndrome  occurs when there is no enough surfactant in the lungs. Heavy metals are naturally 
occurring elements that have a high atomic weight and a density at least 5 times greater than that of water. 
Lead is a heavy metal, it is important environmental toxicant; the toxic effects of lead include many systems 
in the body like central and peripheral nervous system. Cadmium is heavy metal that exerts toxic effects on 
the kidney, the skeletal and the respiratory systems, and is classified as a human carcinogen. Nicotine, the 
main alkaloid of tobacco. It is readily absorbed from tobacco smoke, and its concentration rises over 6-8 
hours during the day in regular smokers. About 70 to 80% of nicotine is metabolized to cotinine. Methods 
The study was carried out for 50 newborns divided in two groups: Group 1: 25 newborns with respiratory 
distress syndrome. Group 2: 25 newborns without respiratory distress syndrome. Results According to 
Demographic characteristics there are no significant differences when compered the age, gender, duration of 
pregnancy and the age of the mothers of newborns with respiratory distress syndrome and normal newborns 
(p<0.05). the whole blood lead and serum cotinine concentration in newborns with respiratory distress 
syndrome was significantly higher compering with normal newborns (p<0.05). The whole blood cadmium 
concentration in newborns with respiratory distress syndrome was not significantly different comparing with 
normal newborns (p<0.05). Conclusions Newborns with respiratory distress syndrome have high serum 
level of cotinine and whole blood lead when compared to healthy newborns. 
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Introduction
Respiratory distress syndrome (RDS), or hyaline 

membrane disease, is one of the most common problems 
of newborns. It can cause newborns to need extra oxygen 
and help to breathe (1). Respiratory distress syndrome 
occurs when there is no enough surfactant in the lung. 
When there is not enough surfactant, the tiny alveoli 
collapse with each breath. As the alveoli collapse, 
damaged cells collect in the airways and further affect 
breathing ability. As the newborn’s lung function 
decreases, less oxygen is taken in and more carbon 
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dioxide accumulates in the blood. Signs and symptoms of 
RDS include: cyanosis, flaring of the nostrils, tachypnea, 
grunting sounds with breathing, chest retractions 

(2). RDS is usually diagnosed by chest X-rays of the 
lungs, blood gas tests and Echocardiography. (3) The 
multiple uses of heavy metals in industry, domestically, 
agriculturally, medically and technologically have led 
to their wide distribution in the environment (4). Lead is 
a naturally occurring, present in small amounts in the 
earth’s crust (5). Exposure to lead and lead chemicals can 
occur through ingestion, inhalation and dermal contact, 
most human exposure to lead occurs through ingestion 
and inhalation (6). Lead metal causes toxicity in living 
cells by ionic mechanism and that of oxidative stress. 
Antioxidants, e.g. glutathione, present in the cell protect 
it from free radicals such as H2O2. Under the influence 
of lead, however, the level of the ROS increases and 
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the level of antioxidants decreases (7). Cadmium (Cd) 
is a toxic heavy metal and the components of tobacco, 
together with water and food contamination, represent 
the main sources of non- occupational exposure in the 
general population. Cd enters the human body mainly 
after inhalation of environmental tobacco smoke and also 
via gastrointestinal absorption (8). Continuous exposure 
to low levels of Cd may result in bioaccumulation and 
can cause a variety of adverse health effects on human 
beings, among which kidney function, lung diseases, 
and disturbed calcium metabolism and bone effects 
are the most prominent, depending upon the level and 
duration of exposure (9).Cadmium increases the activity 
of some hydrolytic enzymes such as peroxidase that lead 
to intensifying the respiration of the cells and depletion 
of the cells nutrients during this process that leads to the 
acceleration of senescence (10). 

Nicotine, the main alkaloid of tobacco, is responsible 
for its addictive effect. About 70 to 80% of nicotine is 
metabolized to cotinine (11). As the primary metabolite 
of nicotine, cotinine has been widely used as a specific 
biomarker of tobacco exposure because its half-life in 
the body (12-20 hours) is longer than that of nicotine 
(3-4 hours) (12).

Subjects and Methods
Research setting

A cross sectional study of 50 newborn babies 
divided as follows:

1- Group 1: 25 newborns with respiratory distress 
syndrome (RDS). The newborns within this group were 
taken from Al-Elwayia Pediatric Teaching Hospital. 

2- Group 2: 25 newborns without respiratory 
distress syndrome (RDS). The newborns within this 
group were taken from welfare pediatric Teaching 
Hospital- Medical city 

The newborns were taken from both sexes, at the 
age range from 24 hours to one week. This study was 
conducted from the 1st of March to the 30th of July 2019

Blood sampling:

Approximately (3 ml) of venous blood was taken 
from each newborn, which divided into three tubes:

- The first tube (2 ml) whole blood is collected into 
EDTA tube for the measurement of blood levels of Pb 

and Cd by atomic absorption.

- The second tube (0.5ml) is collected in a gel tube 
from which immediately the serum was separated by 
centrifugation for the measurement of the concentration 
of cotinine by cotinine Elisa kit.

Biochemical assay

Frozen serum was allowed to thaw at room 
temperature; assessment of inorganic elements (Pb) was 
performed by flame atomic absorption spectrophotometry 
(FAAS) (13), while (Cd) was performed by graphite 
furnace atomic absorption spectrophotometry (GFAAS) 
(14).

Statistical Analysis
All the results were expressed as mean± standard 

deviation (SD). The data were analyzed by utilizing a 
computerized statistical package for the social sciences 
SPSS program. Unpaired Student t-test was performed 
for each group pair includes a comparison between 
two groups (P-values < 0.05) were considered to be 
statistically significant (15). A chi-square test was used to 
assess the statistical significance in distribution between 
different discrete variables (16). 

Ethical Consideration

All administrative and Ethical approvals were 
taken from the parents, the administrative team of the 
hospital including the managing director, the head of 
the departments and collage of pharmacy- University of 
Baghdad. 

Results
Demographic Characteristics

In table (1), according to the age of newborns, there 
is no significant difference in the age of RDS newborns 
when compare to the normal newborns (p>0.05), 
the same finding was seen with the age of mothers 
in which there is no significant difference in age of 
mothers of RDS newborns when compared to the age 
of mothers of normal newborns (p>0.05). The gender 
of RDS newborns was 18(72%) as a males and 7(28%) 
as females meanwhile the gender of normal newborns 
15(60%) as males and 10(40%) as females. Regarding 
the duration of pregnancy, the duration of pregnancy of 
RDS newborns was not significantly differs from the 
duration of pregnancy of normal newborns (p>0.05). 
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According to the residency of newborns, the residency of 
RDS newborns and normal newborns were significantly 
different (p<0.05), The residency of RDS newborns was 
20(80%) live in urban area and 5(20%) live in rural area 
meanwhile residency of normal newborns was 11(44%) 
live in urban area and 14(56%) live in rural area.

According to the smoking status of newborns 
mothers, there are significant differences when 
comparing the smoking status of the mothers of RDS 
newborns and normal newborns (p<0.05). The smoking 
status of RDS newborns mothers was found 0(0%) for 
non-smoking mothers, 23(92%) for passive smoking 

mothers and 2(8%) for smoker mothers meanwhile the 
smoking status of normal newborns mothers was found 
13(52%) for non-smoking mothers, 7(28%) for passive 
smoking mothers and 5(20%) for smoker mothers.

According to the types of delivery of newborns, 
there are significant differences when comparing the 
types of delivery of RDS newborns and normal newborns 
(p<0.05). The types of delivery of RDS newborns was 
found 9(36%) for a normal delivery and 16(64%) for 
caesarian delivery meanwhile the types of delivery 
of normal newborns was found 20(80%) for a normal 
delivery and 5(20%) for caesarian delivery.

Table (1): Demographic characteristics of study groups

RDS Newborns Control Newborns P-Value 

Age of newborns (days) 2.92±1.29 3.04±1.24 0.7378

Gender of newborns
males 18(72%) 15(60%)

0.3740
females 7(28%) 10(40%)

Age of the mothers (years) 25.76±6.78 26.44±5.75 0.70415

Duration of pregnancy (weeks) 39.52±1.38 39.48±1.87 0.93203

Residency
Urban 20(80%) 11(44%)

0.00873
Rural 5(20%) 14(56%)

Smoking status

Non-smoking 0(0%) 13(52%)

1.1*10-5Passive smoking 23(92%) 7(28%)

Smokers 2(8%) 5(20%)

Type of delivery
Normal 9(36%) 20(80%)

8.4*10-7

Caesarian 16(64%) 5(20%)

 



1108        Medico-legal Update, July-September 2020, Vol.20, No. 3       

Clinical Signs and Symptoms for RDS Newborns 

In the table (2), the average duration of residency 
of RDS newborns in the hospital was (2.72±1.2 days), 
the average heart rate was (159.19±1.77 beats/mints) 
and the average respiratory rate was (77.56±3.25 breath/
mints).

According to bell shape thorax, the number of 
RDS newborns with bell shape thorax was 13(52%). 
According to grunting baby, number of RDS newborns 

with grunting was 9(36%). regarding to subcostal 
retraction, number of RDS newborns with subcostal 
retraction was 24(96%). Cyanosis was important sign for 
detecting the severity of RDS, number of RDS newborns 
with cyanosis was 12(48%).

The severity of RDS was categorized into three 
levels (mild-moderate - sever), newborns with mild RDS 
was 10(40%), and with moderate RDS was 7 (28%) and 
with sever RDS was 8 (32%). 

Table (2). Clinical Signs and Symptoms for RDS Newborns 

Clinical Sign and Symptoms for 
RDS Newborns Normal value

Duration of residency in hospital (days) 2.72±1.2

Heart rate (beats/mint) 159.19±1.77 120-160 (beats/min)

Respiratory rate (breaths/mint) 77.56±3.25 30-60 (breaths/mint)

Bell    shape thorax
Positive 13(52%)

Negative 12(48%)

Grunting baby
Positive 9(36%)

Negative 16(64%)

Subcostal retraction
Positive 24(96%)

Negative 1(4%)

Cyanosis
Positive 12(48%)

Negative 13(52%)

RDS severity

Mild 10(40%)

Moderate 7(28%)

Sever 8(32%)

Whole blood Lead and Cadmium concentration

In the table (3), according to whole blood lead 
concentration, the whole blood lead concentration in 
newborns with RDS was significantly higher when 
compared to the whole blood lead concentration in the 
normal newborns (p<0.05). Both groups of a newborns 
have a blood lead concentration higher than normal 

value (Normal levels in newborn: < 10 μg/dL) (17). 
according to the whole blood cadmium concentration, 
whole blood cadmium concentration in newborns with 
RDS was not significantly differs when compared to 
the whole blood cadmium concentration in the normal 
newborns (p<0.05). Both groups of a newborns have a 
blood cadmium concentration higher than normal value 
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(Normal blood cadmium is <0.005 µg/mL) (17). 

Table (3) Whole blood Lead Concentration 

RDS Newborns Normal Newborns P-value 

whole blood lead 
concentration (µg/dl) 16.36±3.1 13.02±2.87 0.0002411

whole blood cadmium 
concentration (µg/dl) 0.175±0.04 0.165±0.03 0.411070

Serum Cotinine Concentration

In the table (4), according to serum cotinine concentration, serum cotinine concentration in newborns with RDS 
was significantly higher when compared to serum cotinine concentration in the normal newborns (p<0.05). Both 
groups of a newborns have serum cotinine concentration higher than normal value (normal value of cotinine less than 
or equal to 10 ng/mL) (18). 

Table (4). Serum Cotinine concentration

RDS Newborns Normal Newborns P-value

Serum cotinine concentration 
(ng/dl) 93.16±5.16 65.86±6.83 7.28*10-21

Discussion
Respiratory distress syndrome (RDS) is a complex 

disease and several factors may contribute to its etiology. 
The incidence of RDS decreases with advancing 
gestational age, from about 60–80% in babies born at 
26–28 weeks, to about 15–30% in those born at 32–36 
weeks (19). According to the table (1), male newborns 
with RDS were higher than the female newborns with 
RDS despite there were no significant differences 
between the sex when compare the healthy newborns 
and RDS newborns. This finding completely agrees with 
another previous study which found that male newborns 
are more likely than female newborns to develop RDS at 
ratio male-to-female ratio (1.3:1) (20). These differences 
are thought to be partly due to androgenic actions on 
type II pneumocytes delaying the production of mature 
surfactant (21). According to a table (1) the number of 
newborns with RDS who have a smoking mother or 
passive smoking higher than healthy newborns, this 
finding is compatible with previous studies which 

found that the cigarette smoking during pregnancy is 
associated with a decrease in the risk of RDS in very 
preterm babies (22). In the present study, the newborns 
in both groups were at full term of gestation and it 
seems that the smoking of cigarettes loss its protective 
effect against RDS. According to a table (1) the 
number of newborns with RDS delivered by caesarian 
was higher than healthy newborns who delivered in a 
normal delivery. This finding completely matched with 
another previous study in which they found that at any 
given gestational age the incidence of RDS is greater 
for infants born by cesarean section, especially without 
established labor, than for those born by normal delivery 

(23). In table (3), the concentration of lead in newborns 
with RDS was significantly differs comparing to healthy 
newborns. Lead is a well-known human reproductive 
toxin. For centuries, lead exposure has been linked to 
adverse outcomes in pregnant women and newborns 

(24). There is no previous study that links between RDS 
and blood lead concentration but there is a previous 
study for children showed that children with asthma 
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were more likely to have 5-fold higher blood lead level 
(>10 mg/dL) than those without asthma . In table (4), 
the concentration of cadmium in newborns with RDS is 
not significantly differs comparing to healthy newborns. 
Short-term exposure to inhalation of cadmium can cause 
severe damages to the lungs and respiratory irritation 
while its ingestion in higher doses can cause stomach 
irritation resulting in vomiting and diarrhea. Long-term 
exposure to cadmium leads to its deposition in the bones 
and lungs. As such, cadmium exposure can cause bone 
and lung damage . 
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