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Abstract:

Background: Neonatal jaundice or hyperbilirubinemia is a common problem in infants that increases serum
bilirubin. Prevention of jaundice may be more reliable than conventional treatments such as phototherapy or
blood transfusions. The aim of this study was to investigate the effect of oral zinc sulfate in prevention of
jaundice in healthy term newborns.

Materials and Methods: In the present study, 120 infants weighing more than 2500 gr and gestational age over
37 weeks were divided into two equal control groups and case. After prescribing Zinc Sulfate oral syrup, they
were asked to come back to Bandar Abbas Persian Gulf Hospital on the second and fourth days of birth for
checking neonatal skin bilirubin (TcB). Then, in addition to measuring the skin bilirubin concentration, based
on a pre-prepared questionnaire, other information such as newborn weight, gender, newborn and mother's
blood type, gestational age, type of delivery and history of anewborn (with jaundice) were completed. Statistica
8 was used to analyze the data, and descriptive information was reported with the help of the mean percentage
and the maximum and minimum standard deviation.Also, to analyze the relationship of quantitative variables,
parametric or non-parametric test were used. R.3.6.3 program was used to investigate the effect of TcB
concentration on the studied variables and a final and valid model was obtained using this program.

Results: In this study, the mean TcB concentration was recorded in the second and fourth days in the case
group (5.25 #1.44 and 7.43+ 1.4 mg/dL, respectively), which was lower than the control group (6.85 +1.23 and
10.44+ 2.51 mg/dL, respectively). The comparison of these two groups showed a statistically significant
differences (p = 0.000). Also, in both groups, the concentration of TcB in the second and fourth days was
positively correlated with neonatal weight. Finally, the model obtained with the R.3.6.3 program showed the
effect of TcB concentration on birth weight, breast feeding and gestational age, and the results of this model
were statistically validated.

Conclusion: Preventive administration of oral sulfate at a dose of 5 mg per day to healthy term newborn is
likely, reduce bilirubin. This result may be due to cessation of hepatic secretion or/and enterohepatic circulation
happen.
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I.  Introduction

Neonatal jaundice means yellowing of the skin of infants, resulting increased levels of bilirubin as
scientifically called hyperbilirubinemia’. Serum bilirubin concentrations generally increase from birth to reach a
peak during the third to fifth days® It becomes apparent when the total bilirubin in the serum is 5 mg /dL".It’s
known as one of the most common conditions that require medical attention in infants. In the first week of life,
about 84% of term newborn®and 60% of infants experience jaundice**. Bilirubin is produced by catabolism of
hem in the reticuloendothelial system. Un-conjugated bilirubin is released reversibly into the circulatory system
while being firmly bound to albumin.When the compound bilirubin-albumin reaches the liver cell, it is
transported to the liver cells, where there is a compound of an enzyme that produces (bilirubinmonoand
diglucuronides) with glucuronic acid. The conjugate compound is catalyzed by (UGT-1A1: uridine diphosphate
glucuronosyl transferase). The mono and diglucuronides compounds are then excreted in the bile and intestines.
In infants, most of the conjugated bilirubin in the gut is hydrolyzed to non-conjugated bilirubin, a reaction
catalyzed by the beta-glucuronidase enzyme in the intestinal mucosa. The un-conjugated bilirubin then re-enters
into the blood through the intestinal circulation and injects some extra bilirubin into the liver. This part of the
bilirubin circulation is called the enterohepatic cycle and plays a major role in some cases of jaundice in
infants.
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The role of zinc and its importance in physiological cycles is undeniable. The role of zinc can be
divided into three groups: catalytic, structural, and regulatory functions’®. In new born, deficiency of this
micronutrient can negatively affect the growth, reduce immune system against infections, and even increasing
mortality® and also cause idiopathic jaundice'®. Although serum zinc makes up only 0.1 percent of the body's
total, with the same amount of circulating, it quickly meets the needs of the body's various tissues™. Zinc is
absorbed by the carrier-mediated mechanism in the small intestine *2. Also,recently studies have shown that
there is a different rate of absorption by ages™. The physiological need for zinc varies depend of ages.
Accordingly, infants 6 to 12 days of age need 0.84 mg per day of zinc*.

In order to Jundice description, as well as to evaluate the possibility of preventing and managing
jaundice and thus reducing the destructive effects of this disease on infants, it is very important to pay attention
to Total Serum ofBilirubin(TSB) and the age after birth. Research has shown about 95% correlations between
TSB and transcutaneous bilirubin (TcB)*®. Indeed, the TcB levels can accurately predict TSB in both preterm
and term neonates and also at all measurement sites suchas forehead, sternum and abdomen®’. The incidence and
severity of jaundice can be changed to various dangerous, intermediate and low risks®.

According to the American Academy of Pediatrics (AAP), blood transfusion and phototherapy are
currently used to treat jaundice. Unfortunately, these methods each have their own side effects and can be
dangerous'®®?!, Moreover, it is expensive also take a long time. In order to provide a preventive method in the
future, this method should be a good alternative in compare to other common methods and also its side effects
should be minimized and safe. Although, studies have been conducted in the past on the effect of zinc sulfate on
the treatment of jaundice, it is necessary to conduct new studies in healthy term infants with a "preventive”
view. In particular, these studies differ in terms of dose of zinc sulfate, conditions of sample, age of infants,
genetic characteristics of the community. As a consequence, it seems that using the results of this group of
studies with the aim of preventing jaundice can confuse researchers. Also, in many cases, infants with jaundice
have been selected to study the effects of zinc sulfate, which can seriously challenge the accuracy of the results.
Therefore, the necessity of designing and conducting new studies in a specific age group, maintaining non-
intervening conditions is more obvious. The aim of this study was to investigate the effect of oral Zinc sulfate
on the prevention of jaundice in healthy term infants based on type of delivery, birth weight, previous child
jaundice history, neonatal sex and infant and maternal blood type.

Il. Material And Methods

The present study was performed on healthy term newborns in Bandar Abbas Persian Gulf Hospital
(Iran) after obtaining the approval of the ethics committee from Hormozgan University of Medical Sciences
Research and obtaining written consent from the parents. Prior to the study, parents of newborns were given
informed consent with full explanation of all stages of the study. At the same time, the necessary awareness was
always given to the parents, including the confidentiality of the recorded information and the possibility of
refraining from cooperating at any stage. The newborns were randomly selected according to the criteria of
entry and exit from the study (as followed) and were divided into two equal groups (control and case), each of
which was divided into 60 infants. The criteria for entering the study included healthy babies (start
breastfeeding),older than 37 gestational age (weeks) and birth weight more than 2500 grams and the criteria for
leaving the study included G6PD-deficiency, ABO and Rh infants, Sepsis symptoms, severe congenital
anomalies, asifox ,IUGR, immune defects, hospital history and possible need for phototherapy or blood
exchange. During the study, in the event of any physiological instability or other adverse effects of the
intervention, these items were completely removed from the sampling list. Also, in order to complete the
required information, including the newboen age, type of delivery, birth weight, history of a child with
jaundice(HCWJ),gender and the newborn/mother’s blood type were collected in pre-designed questionnaires.

In the first group (control), where babies are healthy and normal, immediately after birth, they usually
met with the mother in the hospital, and after the mother's discharge from the hospital, parents were advised to
cooperate in the research on the second and fourth days of birth, to measure the amount of TcB, refer to the
neonatal section of Bandar Abbas Persian Gulf Hospital daily. In the second group (case), in addition to the
above, 5 mg of zinc sulfate syrup per day was prescribed at 1% with the volume of each glass of syrup
equivalent to 60 ml as a single dose daily for 5 days**?. As long as the newborn's mother was hospitalized, the
infant's trained nurse continued to feed the sulfate syrup to the infant. After the mother's discharge from the
hospital, a phone call was made to ensure that the medicine was received as programed before.

In the present study, according to the manufacturer's instructions and by a person trained in this field
the amount of skin bilirubin was measured by BILINFANT device manufactured by ParsianAzteb Company,
model YZB/SU0372/2007.

To analyze the data, statistical programs includes Statistica.8 and R.3.6.3 used. Descriptive information
was reported with average percentage and maximum and minimum standard deviation. Parametric testing or
non-parametric was also used to analyze the relationship of quantitative variables due to whether the distribution

DOI: 10.9790/0853-1905135663 www.iosrjournal 57 | Page



Effect of zinc sulfate in prevention of jaundice in healthy term newborns

was normal or not*. In addition, p value is considered to be less than or equal to 0.05. In order to investigate the
effect of TcB in the second and fourth days of sampling, we used (Linear Model) by R program.

I11. Result
In the present study, the gender of control and case group consisted of 68% and 57% (male) as well as
32% and 43% (female), respectively. The results of other categorical variables are shown in terms of percentage
in the two groups (Table 1).

Table 1: Comparison of categorical variables in control and case group

Characteristics Control Group Case Group p value
Number (%) Number (%)

Gender 0.44
Mal 41(68) 34(57)

Female 19(32) 26(43)

Mode of delivery 0.74
Caesarian 13(22) 3(5)

Vaginal 47(78) 57(95)

Type of feeding 0.53
Breast Feeding 50(83) 58(97)

Formulated Feeding 10(17) 2(3)

Newborn Blood Type 0.87
A 15(25) 16(27)

B 14(23) 15(25)

AB 8(13) 5(8)

] 23(39) 24(40)

Mother Blood Type 0.75
A 10(17) 19(32)

B 16(27) 16(27)

AB 12(20) 7(11)

0 22(36) 18(30)

History of jaundice 0.14
Yes 10(17) 10(17)

No 50(83) 50(83)

Hospitalization 0.44
Yes 7(12) 3(5)

No 53(88) 57(95)

The concentration of TcB in the second and fourth days in the control group (red triangles) is mostly
higher than the case group (green circles), while the maximum level of TcB concentration in both control and
case groups was higher on the fourth day than on the second day of sampling (Figurela ,b).
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Figure 1.TcB concentration on the second day (A) and the fourth day (B).
control group (red triangle),case group(green circle)

The concentration of TcB in the control group shows higher value than case group on both second and
fourth day (6.85 + 1.23, 10.40 £ 2.51 and 5.25 + 1.44, 7.43 + 1.44 mg/dL, respectively). In terms of average
weight, we obtained higher value in control group compared with case group (Table 2). Also, the mean TcB
concentration (second day and fourth day) showed a significant difference between the control and the case

groups (p value = 0.00) (Table 2).

Table 2: Comparison of continuous variables in control and case group

- control Group (n= case Group (n =
Characteristics 60) 60) p value
A G e o e 5D 38.42 +0.92 38.52 +1.13 0.70
(weeks)

th
Mean STB at 2" day of age + SD 6.85 + 1.23 5.5+ 1.44 0.00
(mg/dl)

th
L 10.40+ 2,51 7.43+1.44 0.00
(mg/dI)
Mean birth weight £ SD (gr) 2899.58 +243.68  3031.67 + 334.12 0.15

Figure 2 shows the Boxplot of TcB concentration on the second and fourth day in the healthy term
newborns. The mean concentration of TcB in both second and fourth days in the control group was higher than

the case group. The results were statistically significant (Table 2).
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Figure 2. Median values (line), the 25_75% percentiles (box), and the non-outlier ranges (whisker) of the TcB
concentration of healthy term newborns. Control group (red box), case group (green box)

The results of correlation between TcB concentration and healthy newborn weight on the second day in
both control and case groups showed a positive correlation (r= 0.29 0.30; p value= 02, 03; r>=08, 09). Also, the
results of forth day for above variables showed a positive correlation (r= 0.25, 0.28; p value= 05, 04; r>=07, 08)
(Figure 3 a, b). In the same way, results of modeling with R.3.6.3 program showed the effect of TcB
concentration on birth weight and type of food (breastfeeding), which was finally tested in terms of significance
and validity, which was run in remdr environment and by installing the mass package.
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Figure 3.Scatterplots of TcB 2"vs. newborn weight (A) and TcB 4™vs. newborn weight (B). Red triangles are
the values for the control groupand green circles are the values for the case group.Correlation lines are shown
only when are statistically significant (p<0:05). Red line:control group; Green line: case group

IV. Discussion

Last studies on animals have shown that zinc binding to bilirubin and then prevent bilirubin
reabsorption trough enterohepatic cycle, consequently reducing TSB concentration®. In other study, the amount
of bilirubin secreted in Wistar rats with hyperbilirubinemia (using zinc sulfate) was investigated. The results
showed that the bilirubin concentration dropped significantly from 45 to 25 nmol/h 100gr body weight®. The
serum zinc levels showed lower value in infants with jaundice than in healthy®®. As a result, they concluded zinc
may have played a protective role against jaundice.In other studies, using 5 mg of zinc Sulfate in infants with
jaundice(3 days prescribed and simultaneously treated with phototherapy) showed significant reduction from
9.00 + 2.64 to 7.76 + 2.28 (p=0.011)*. Same result obtained using 10 mg per day of zinc sulfate in the first
week of life?’. Although the results of zinc sulfate in neonatal term are similar to those in LBW infants®®*°, but
in other studies, this effect has not led to a reduction of TSB***"*2 |t may be resulted due to differences in the
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number of patients, simultaneous phototherapy, sampling conditions, or data analysis methods. Decreased TcB
after zinc sulfate consumption associated with age and thus reduce the time of conventional therapies such as
phototherapy™®.

Based on the results of this study, the TcB concentration of the case group in both study days (second
day and fourth day) was clearly lower than the control group, which was statistically significant (p value =0.00).
Babaeiet al.?, used a volume of 5 mg per day to test preventive possibility of oral zinc sulfate for jaundice
disease. They found that the concentration of TcB on the first and second day after birth did not differ
significantly between the two groups, but from the third to the fifth day, the amount of skin bilirubin in the case
group was significantly lower than the control group. This effect has been associated with accelerating the
process of excretion of meconium and then reducing the enterohepatic cycle. Similar results were obtained in
other studies® .

Due to the limitation of hourly sampling of TcB concentration in the present study, it was not possible
to investigate the correlation between age variability and TcB concentration. However, in both control and case
groups, we observed an increase in TcB concentration from the second to the fourth day.This diferences was
statistically significant. A study of about 3,000 newborns with a gestational age over 35 weeks and a birth
weight of more than 2,500 grams found a correlation between age and bilirubin concentration *. Due to the
inverse relationship between zinc concentration and TcB, the results of the present study can be compared with
the results of Boskabadiet al.">. They found a strong and negative relationship between serum zinc concentration
and infant age (pvalue=0.7), However, another study was not in accordance, which may have been influenced
by concomitant phototherapy®’. Considering the relationship between age and weight, it is obvious that the
results of TcB concentration-age are consistent with the results of TcB concentration-weight. Accordingly, in
the present study, a weak positive correlation was obtained between TcB concentration and weight in the control
and case groups on the second and fourth day. However, in another study, no such correlation was reported®.

Breast feeding-related jaundice occurs 2-4 days after birth. Before, studies have shown that there is a
direct link between breast feeding and increased prevalence of neonatal hyperbilirubinemia in infants®. This
type of jaundice appears to be associated with increased bilirubin in the first few days after birth. This happens
in the first few days because until starts breastfeeding, babies receive fewer calories, and lowering their calorie
intake is an important stimulus to increase intestinal circulation.

In this study, initial nutrition of newborn scheduled via breastfeeding. The level of bilirubin recorded in
the control group is higher than the case group.This higher value may be interpreted as breastfeeding-related
jaundice. This confusion with an attention to our results could interpret. In this study, case and control groups
includes 83 and 97 percentage breastfeeding respectively also this differences was not significant statistically
(p= 0.53).Then, the effect of oral zinc sulfate syrup and its importance in reducing TcB well appears. Also, in
the obtained model, using the statistical program R, the effect of TcB on the type of nutrition (breastfeeding)
was proved.

Based on the results, the comparison between the variables of type of delivery, gender, blood type,
HCWJ, hospitalization in the control and case groups did not showed a significant difference.These results can
be compared with the study of Boskabadiet al.*>. They no report significant relationship (p = 0. 53, 0.34, 0.07,
respectively), but it was significant for the history of hospitalization (p=0.014). In another study, instead of
examining bilirubin, they studied statistical relationships between zinc and the above variables. Results did not
showed significant relationship between gender, type of delivery and type of breastfeeding with zinc®’.Also,
Nabavizadehet al.*°, no significant relationship was found between the discussed variables. According to this
study, relationship between control group and case (p = 0.87, 0.75) was not significant in terms of blood group
(p> 0.05).

V. Conclusion
According to the study, the concentration of TcB in the case group by receiving oral zinc sulfate syrup
in the second and fourth days was clearly lower than the control group, so likely, oral zinc sulfate syrup play an
important role in preventing jaundice in healthy term newborns. The reason for this preventive effect can be
related to inhibition of un-conjugated bilirubin concentration, inhibition of production, stimulation of hepatic
secretion or cessation of intrahepatic cycle.
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