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Abstract
Background: Į-1 antitrypsin (AAT) de¿ciency is one of the most important genetic causes of childhood liver diseases in some parts of
the world, but its geographic distribution is highly variable. There are many reports from Asian countries such as India, the Philippines, and
China which show a very low incidence of this disease. However few studies exist from Iran regarding this genetic de¿ciency as the cause
for prolonged neonatal jaundice. In this study we attempt to investigate the possible role of AAT de¿ciency as a cause of prolonged neonatal
jaundice in the largest pediatric referral center of Southern Iran.
Methods: We included 126 neonates with the clinical diagnosis of neonatal cholestasis in this study. Polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP) was performed on the extracted DNA from their blood samples. DNA sequencing con¿rmed
the results of the PCR-RFLP tests.
Results: All patients were genetically normal regarding level of AAT, i.e., all were MM homozygotes.
Conclusion: AAT de¿ciency is a rare disease in Iran and is not a major cause of neonatal cholestasis in this country.
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Introduction

Į

-1 antitrypsin (AAT) is a 52 KD glycoprotein mostly secreted by hepatocytes, lung epithelium, and phagocytes.1
AAT de¿ciency is one of the most common hereditary disorders worldwide but its prevalence varies among different countries.2 This disease has been ¿rst described by Laurell and Erikson in 1963. Since then, studies in Caucasians suggest that AAT
de¿ciency is one of the most common etiological factors associated with chronic liver diseases in children.3
The frequency of Z- or S-de¿cient alleles in Western countries
varies from 0.004% to 0.1%. Patients that have a PiMZ and PiZZ
phenotype usually present with elevated liver enzymes and cholestasis as neonates.1 The reported incidence of AAT de¿ciency
in Western countries is about 10% (5% – 15%).4 There are few
studies regarding the incidence of the above mentioned genotypes
in neonatal liver diseases from Iran. We have performed this study
to evaluate the importance of AAT de¿ciency as a cause of prolonged neonatal jaundice in Iran.

Patients and Methods
Patients
The study population consisted of 126 neonates (under the age
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of 1 year) who were admitted to Namazi Hospital, af¿liated with
Shiraz University of Medical Sciences, with a clinical diagnosis
of prolonged jaundice. Prolonged jaundice was de¿ned as clinically apparent jaundice in any infant beyond the ¿rst 14 days of
life.5
Methods
Blood samples were taken and stored at -70°C prior to DNA
isolation. DNA was isolated by a high yield DNA isolation kit
(Qiagen, USA), after which polymerase chain reaction-restriction
fragment length polymorphism (PCR-RFLP) was performed by
using the following primers:
PFZ: 5´ -ATAAGGCTGTGCTGACCATGCT- 3´
PRZ: 5´ -TTGGCTGGGATTCAGGACTTTTC- 3´
The Taq-1 restriction enzyme was also used. Subsequently, electrophoresis was performed on a 3% agarose gel Normal alleles
were digested by the Taq-1 enzyme into two, 157 and 22 bp fragments however the mutant alleles remained intact and were not digested. Samples were sequenced to con¿rm the results by a DNA
sequencer (ABI 3730XL system).

Results
In this study there were 126 neonates with prolonged jaundice
from July 2009 to February 2011. The youngest patient was 25
days-old and the oldest, 1 year-old (123 ± 101 days). There were
52 female and 74 male patients.
In the molecular test, no patient was found to have the mutant
allele; all patients were MM homozygotes (Figure 1), which was
con¿rmed by DNA sequencing. Final diagnoses of the patients
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Figure 1. PCR results of patients with MM genotypes. Z Mutation: 1) 50 bps
ladder; 2) PCR productĺ 179 bp; 3) MM genotype ĺ157 bp.

were biliary atresia (50%), neonatal hepatitis (38%), and bile duct
paucity (12%).

cause for prolonged neonatal jaundice is not a priority for routine
practice.

Discussion
AAT de¿ciency causes excess protease in the human plasma.
AAT is encoded by the Pi gene located on chromosome 14q32.6
AAT is produced mainly by hepatocytes, where it then enters the
circulation and diffuses to the lung to inhibit neutrophil elastase.1
Variants are classi¿ed according to the Pi system. The majority
of the normal population have the M allele (PiMM phenotype),
which expresses a normal level of AAT in plasma.2 De¿ciencies
in AAT that predominantly arise from the Z and S variants result
in an increased risk of lung and liver disease.3 The most important variant is the Z mutation (Glu342Lys), which causes neonatal
hepatitis, juvenile cirrhosis, and adult hepatocellular carcinoma.7
Previous studies have shown that the AAT de¿ciency (PiZZ and
PiMZ) is one of the most common etiological factors associated
with chronic liver disease in Caucasians,4 but not amongst Asians.
A comparison between the incidences of AAT de¿ciency in various geographic locations of Asia and Europe shows signi¿cant
differences in patients with liver disease. Reports from the Philippines,8 India,9 and Thailand10 show an incidence of zero or close
to zero. The reported incidence of this genetic de¿ciency in European neonates with liver disease is between 5% – 15%.5 There
are very few studies on the role of AAT in neonatal cholestasis
from Iran,11,12 of which most have not performed molecular analyses for diagnosis con¿rmation. A study by Lot¿ et al.13 has used
PCR-RFLP in Iranian patients with various liver and pulmonary
diseases, and the results have shown a very low incidence of homozygotes (< 5%).
According to our study in a large pediatric referral center in
Southern Iran, it seems that AAT genotype determination as the
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