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ABSTRACT 

  
Background: Human trophoblast invasion and differentiation are essential for 
successful pregnancy outcome. The molecular mechanisms; however, are poorly 
understood. Interleukin (IL)-11, a cytokine that regulates endometrial epithelial cell 
adhesion, trophoblast motility and invasion during implantation, may be involved in 
some of these processes. Leukemia inhibitory factor (LIF) is one of the key cytokines 
in the embryo implantation regulation. The present study aimed to assess the levels of 
LIF, IL-11 and IL-11 α receptor gene expression in the endometrium of women 
undergoing IVF, and correlate their levels with the IVF pregnancy outcome. Also, the 
study aimed to detect any sequence mutation in these three genes among IVF 
pregnant and non-pregnant women versus control menstrual blood of fertile women.  
Methods: Endometrial tissue biopsies were taken from 15 women undergoing IVF on 
the day of oocyte retrieval. The quantitative expression of IL-11, IL-11Rα and LIF 
genes were assessed by real time PCR and PCR products were sequenced by DNA 
sequencer to detect any DNA sequence changes. Menstrual blood from 10 fertile 
women was used as control to compare the DNA sequence versus DNA sequence of 
the studied genes in endometrial biopsies. Luteinizing hormone (LH), follicular 
stimulating hormone (FSH) and estradiol (E2) were assessed for enrolled patients by 
ELISA. Endometrial thickness was also assessed by pelvic ultrasonography. Results: 
No significant difference was detected between quantitative expression of the three 
studied genes and pregnancy IVF outcome. Although DNA sequence changes were 
found in IL-11 and LIF genes of women with negative pregnancy IVF outcome 
compared to women with positive pregnancy IVF outcome. No DNA sequence 
changes were detected for IL-11Rα. Other studied parameters (age, LH, FSH, E2 and 
endometrial thickness) showed no significant differences or correlation with 
quantitative expression of the three studied involved genes. Conclusions: Data 
suggested that no significant differences between quantitative expression of IL-11, IL-
11Rα and LIF genes and the IVF pregnancy outcome. The present study may reveal 
that changes in IL-11 and LIF genes sequence may contribute in pregnancy IVF 
outcome. 
Key words: gene expression, interleukin-11 (IL-11), interleukin-11 receptor α (IL-
11Rα), leukemia inhibitory factor (LIF), IVF, DNA sequence 
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INTRODUCTION 
 

Embryo implantation is a 
complex process requiring 
synchronised endometrial receptivity 
and blastocyst competence(1). The 
initial apposition, attachment and 
adhesion of the blastocyst to an 
adequately prepared or receptive 
maternal endometrium occur via a co-
ordinated dialogue of locally produced 
molecules, including cytokines, 
adhesion and extracellular matrix 
(ECM) molecules(2).  

A class of cytokines, which play 
an important role in embryonic 
implantation, is the interleukin-(IL) 6 
superfamily. That family consists of 
numerous cytokines, including 
leukemia inhibitory factor (LIF), IL-6, 
interleukin-11 (IL-11), neurotrophic 
factor, oncostatin-M, and 
cardiotrophin-1. An important 
characteristic of that class of 
cytokines is their sharing of 
intracellular signaling through 
gp130(3). IL-11and LIF signal via a 
hetero-dimeric receptor complex 
comprising either the specific IL-11 
receptor α chain or the low-affinity 
LIF receptor, associated with the 
common signaling component gp130.  
Binding of IL-11 or LIF to their 
receptors forms a complex that signals 
via activation of Janus kinases (JAKs) 
which subsequently phosphorylate 
tyrosine residues in the cytoplasmic 
domain of the gp130 subunit. This in 
turn triggers signaling cascades 
involving mitogen activated protein 
kinases (MAPKs)  and signal 
transducer and activator of 
transcription (STAT) family, in 
particular STAT3 and STAT1 

proteins, resulting in the activation of 
transcription of specific genes (4, 5).  

During the secretory phase of the 
menstrual cycle, human endometrial 
stromal cells spontaneously 
differentiate into decidualized stromal 
cells which are morphologically and 
biochemically distinct. If pregnancy 
ensues, decidualization proceeds 
further and provide the maternally 
derived component of the placenta. 
The molecular interactions that 
regulate the formation, maintenance 
and remodeling of decidua are poorly 
understood although many factors are 
known to be involved(6). IL-11 is 
absolutely required for decidualization 
of endometrial stromal cells and 
blastocyst implantation in mice(7). In 
humans IL-11 mRNA and protein are 
expressed in the endometrium 
throughout the menstrual cycle, while 
its expression in the stroma was 
reported to be restricted to the 
predecidualized stromal cells in the 
late secretory phase to help the 
blastocyst implantation. The 
expression of IL-11 and its receptor 
(IL-11Rα) was found to be maximal 
during decidualization, suggesting that 
their interactions in the decidua are 
important in that process (3, 6). 

Leukemia inhibitory factor (LIF) 
derived its name from its ability to 
induce the terminal differentiation of 
myeloid leukemia cells, thus 
preventing their continued growth. 
One of the main properties attributed 
to LIF is the regulation of embryo 
implantation. LIF had been shown to 
facilitate implantation in the mouse 
model and possibly in humans(8). LIF 
is expressed in the luminal epithelium 
during the mid-late secretory phase 
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(days 18–28) of the menstrual cycle, 
supporting a role in implantation(9). It 
has been suggested that recombinant 
human LIF might help to improve the 
implantation rate in women with 
unexplained infertility(10). 

Many in-vitro fertilization (IVF) 
studies using gene-matrix technology 
had revealed some differences in the 
expression of many molecules, 
cytokines and other factors in 
endometrium of infertile women 
compared with fertile women (11,12). 

The aim of the present study was 
to assess the levels of LIF, IL-11 and 
IL-11 α receptor gene expression in 
the endometrium of women 
undergoing IVF, and correlate their 
levels with the IVF pregnancy 
outcome. Also, the study aimed to 
detect any sequence mutation in these 
three genes among IVF pregnant and 
non-pregnant women versus control 
menstrual blood of fertile women.  
   
PATIENTS AND METHODS 
 
Patients: 

Fifteen women were enrolled in 
the current study; they were under 
IVF long protocol in The IVF Centre, 
Kasr El Aini Hospital, Cairo 
University, Egypt. Patients fulfilled 
the inclusion criteria that included: 
age between 23 and 35 years, FSH 
<10 mIU/ml, no endometriosis, no 
previous uterine operations, no history 
of poor response in previous IVF 
cycles, no diabetes mellitus and antral 
follicle count (AFC) > 5. All patients 
gave their written informed consent to 
participate in the study.  
Tissues: 

Endometrial tissue samples were 
taken on the day of oocyte retrieval 

using soft suction plastic catheter. The 
menstrual blood of 10 women with 
regular menstrual cycles and with no 
apparent endometrial dysfunction was 
taken as control samples. The study 
protocol and informed consents were 
approved by the Human Ethics 
Committee of Cairo University.   
Total RNA isolation: 
Endometrial biopsies and menstrual 
control blood were lysed by RLT 
buffer (QIAGEN, Germantown, MD). 
The lysates were further prepared for 
total RNA extraction using the 
RNeasy mini kit (QIAGEN, 
Germantown, MD) according to the 
manufacturer’s instructions. The RNA 
extract was stored at -80 ºC until 
future use. RNA purity, yield, and 
concentration was determined through 
dual spectrophotometry (Beckman, 
USA), and 1µg of RNA was run on a 
1% agarose gel (Roche, Castle Hill, 
Australia) to ensure integrity of the 
RNA.  
Quantitative RT-PCR (qRT-PCR): 

Reverse transcriptase (RT) 
reaction mixture using High Capacity 
Reverse Transcriptase kit (Applied 
Biosystems, USA) containing: 1 μg 
total RNA from each sample for 
cDNA synthesis, 0.5 μg random 
primer, 5×RT buffer, 2.5 mmol/L 
dNTP, 20 U RNase inhibitor and 200 
U MMLV reverse transcriptase in a 
total volume of 25 µl was incubated at 
37ºC for 60 minutes, then heated to 95 
ºC for 5 minutes to inactivate MMLV. 
RT was followed by qPCR, 50 ng of 
cDNA were added to 5 X Fast-Start 
SYBR green master mix with Rox 
(Roche Diagnostics, Indianapolis, IN) 
and 200 ng of primer mix (Sigma). 
The reaction was carried out in micro 
optical plates (Applied Biosystems, 
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USA) and analyzed using StepOne 
real-time PCR system (Applied 
Biosystems, USA). The PCR running 
method was as follows: 10 minutes at 
950C for enzyme activation followed 
by 40 cycles of 15 seconds at 950C, 20 
seconds at 550C and 30 second at 
720C for the amplification step. The 
primers used in the qRT–PCR 
evaluation were specific for target 

genes (table 1). Relative mRNA 
expression was calculated by the 
comparative cycle threshold method 
(ΔΔCt) as outlined in the 
manufacturer’s user manual with 
GAPDH house-keeping gene. The 
fluorescence was plotted versus PCR 
cycle number for reaction and each 
sample was indicated. 

 
Table (1): The oligonucleotide primers sequence of the studied genes 

Gene Primer sequence PCR 
product 

Gene Accession 
number 

IL-11 Forward: 5'-TCTCTCCTGGCGGACACG-3' 
Reverse: 5'-AATCCAGGTTGTGGTCCCC-3' 

178 bp NT_011109.16 

IL-11Rα Forward: 5'-CACACCCTCGGCTACTTGAT-3'
Reverse: 5'-AAGAAAGGATTCCCAAAGACG-3' 

73 bp 
 

NT_008413.18 

LIF Forward: 5'-TGGTTCTGCACTGGAAACATG-3'   
Reverse: 5'-GTAATAGAGAATAAAGAGGGCATTGG-3' 

154 bp NT_011520.12 

GAPDH Forward: 5'- CCTCTACTGGCGCTGCCAAGGCT-3' 
Reverse: 5'- GTCCACCACTGACACGTTGG-3' 

246 bp NT_009759.16 

 
 
Serum hormonal levels assay: 

FSH, LH and E2 were estimated 
by ELISA according to instructions of 
manufacturers. 
DNA purification and sequencing 
analysis: 

IL-11 and LIF genes were 
analyzed by direct sequencing of the 
PCR products using SEQr kit 
(Applied Biosystems, USA), 
according to manufacturer's protocol. 
PCR products were purified using the 
QIAquick Gel Extraction Kit 
(QIAGEN). The relevant purified 
DNA samples of all the cases and 
controls were amplified and 
sequenced using automated 
sequencing with the aid of a Big Dye 
Terminator Sequencing Kit 
(PE/Applied Biosystems, Foster City, 
CA). The samples were run in an 

automated sequencer ABI Prism 310 
Avant (PE/Applied Biosystems). All 
samples were sequenced twice to 
ensure the results. 
Statistical analysis: 

Data were statistically described 
in terms of mean  standard deviation 
( SD). Comparison between women 
who could achieve pregnancy and 
those who didn’t was done using 
Mann Whitney U test for independent 
samples. Correlation between various 
variables was done using Spearman 
rank correlation equation. P values 
<0.05 was considered statistically 
significant. All statistical calculations 
were done using computer programs 
SPSS (Statistical Package for the 
Social Science; SPSS Inc., Chicago, 
IL, USA) version 15 for Microsoft 
Windows.
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RESULTS 
 

Table (2): Demographic and Biochemical characteristics of patients with IVF 
negative and positive pregnancy outcome 

Pregnancy 
status   Age 

Years 
FSH 
mIU/ml

LH 
mIU/ml

E2 
pg/ml 

End. 
Thickness
mm

IL-11 
 

IL-11 
Rα 

LIF 
 

Negative 
IVF Pregnancy  
Outcome (n=10) 

Mean 29.00 5.51 5.74 52.09 12.40 12.54 9.72 12.26 
SD 3.96 1.347 4.53 8.90 1.57 0.85 0.83 1.00
Min. 23 3.8 1 44 10 11.4 8.7 10.6
Max. 35 7.0 15 67 15 13.9 11.2 13.3

Positive 
IVF Pregnancy  
Outcome (n=5) 

Mean 30.00 5.77 3.78 46.67 11.00 12.72 9.94 11.52 
SD 4.35 2.81 1.46 15.04 1.41 0.59 0.98 0.81 
Min. 27 3.4 2 31 9 11.8 8.6 10.5
Max. 35 9.4 6 61 13 13.3 11.1 12.4

p value 0.53 0.70 0.45 0.56 0.11 0.66 0.53 0.14
FSH: Follicular stimulating hormone, LH: Luteinizing hormone, E2: Estradiol and 
End. Thickness: Endometrial thickness. p value: indicates significant value when < 
0.05 
 
Table (3) revealed that no statistical significant difference was detected between cases 
with IVF positive or negative pregnancy outcome for demographic data, hormonal 
levels and the studied cytokines levels. 
 
Table (3): correlation between quantitative expressions of the three studied genes 
(IL-11, IL-11 Rα and LIF) and other different parameters 
  Correlation IL-11 IL-11 Rα LIF 
Age r -0.307 0.174 -0.147 

p value 0.358 0.608 0.665 
N 15 15 15 

FSH r -0.127 -0.528 0.132 
p value 0.709 0.095 0.698 
N 15 15 15 

LH r -0.182 -0.323 0.151 
p value 0.593 0.332 0.658 
N 15 15 15 

E2 r 0.224 0.164 0.322 
p value 0.533 0.650 0.364 
N 15 15 15 

End. 
Thickness 

r -0.260 0.086 0.409 
p value 0.349 0.760 0.130 
N 15 15 15 

There was no statistical significant correlation between levels of IL11, IL-11Rα, and 
LIF gene expression and other data as age, FSH, LH, E2 and endometrial thickness. 
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Figure (1): Amplification plot curve measuring LIF (straight arrow) 
concentration in relation to GAPDH (dotted arrow) as an internal control house-
keeping gene 
 
 

 
Figure (2): Amplification plot curve measuring IL-11Rα (straight arrow) 
concentration in relation to GAPDH (dotted arrow) as an internal control house-
keeping gene 
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Figure (3): Amplification plot curve measuring IL-11 (straight arrow) 
concentration in relation to GAPDH (dotted arrow) as an internal control house-
keeping gene 
 
 
 
DNA sequence analysis results: 

Blind DNA sequencing for PCR 
products of IL-11and LIF was done in 
order to find possible DNA sequence 
changes that allow occurrence of 
pregnancy or not. There was DNA 
sequence transition from G (at IVF 
positive pregnancy cases) to T (at IVF 
negative pregnancy cases) at 
nucleotide 365 for IL-11 gene (figure 
4) and transition from C (at IVF 
positive pregnancy cases) to T (at IVF 

negative pregnancy cases) at 
nucleotide 351 for LIF gene (figure 
5). These sequence changes was 
compared to DNA sequence of 
studied genes in control menstrual 
blood of fertile women and they were 
similar to DNA sequences of IVF 
positive pregnancy cases. No DNA 
sequence change was detected for IL-
11Rα gene at both IVF positive and 
negative pregnancy cases. 
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Figure (4): DNA sequence analysis for IL-11 gene showed 

G to T transition at nucleotide-365 
 
 
 

 
Figure (3): DNA sequence analysis for LIF gene showed 

C to T transition at nucleotide-351 
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Table (4): DNA sequence changes of IL-11 and LIF PCR products of all studied 
groups (patients and controls) 

No. IVF outcome DNA sequence of 
 IL-11 and LIF 

1 No pregnancy Sequence change 
2 No pregnancy Sequence change 
3 No pregnancy Sequence change 
4 No pregnancy Sequence change 
5 No pregnancy Sequence change 
6 No pregnancy Sequence change 
7 Pregnancy No Sequence change 
8 Pregnancy No Sequence change 
9 Pregnancy No Sequence change 
10 No pregnancy Sequence change 
11 Pregnancy No Sequence change 
12 No pregnancy Sequence change 
13 No pregnancy Sequence change 
14 No pregnancy Sequence change 
15 Pregnancy No Sequence change 
Control 

menstrual blood 
No sequence change compared to 
pregnancy IVF outcome 

 
 

Results in table (4) revealed that 
there were changes in both IL-11 and 
LIF gene sequence in some patients 
which may contribute to the 
pregnancy IVF outcome. Patients with 
changes in their genes sequence 
showed failed pregnancy IVF 
outcome, while patients with no 
change in the normal sequence, as 
compared to the controls, showed 
successful pregnancy IVF outcome. 
 

DISCUSSION 
 

Implantation is a complex 
process, in which the foreign 
blastocyst needs to be accepted by the 
maternal endometrium. To allow for 
that, extensive preparation and 
bidirectional communication between 
the blastocyst and the endometrium 

are required(9). Implantation process 
encompasses several distinct stages: 
apposition, adhesion, penetration, and 
trophoblast invasion. These steps can 
only take place during the window of 
implantation (13). 

In human in vitro fertilization 
(IVF), embryo transfer can be 
accompanied by a low implantation 
rate even after a very successful IVF. 
The continuous tendency of 
improving implantation rates is of 
prime importance. The economic 
problems and psychological 
constraints linked to the necessity of 
undergoing multiple attempts before 
obtaining a successful pregnancy are a 
continuous worry for both medical 
practitioners and economists. Further 
specific and detailed knowledge about 
the molecules network that control 
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proper implantation are needed to be 
known in such a perspective. 

Many molecules play important 
roles in the events of implantation 
such as; adhesion molecules, 
chemokines, cytokines, growth 
factors, and invasive proteinases(14). 
Both, interleukin 11 (IL-11) and 
leukemia inhibitory factor (LIF) are 
two of few cytokines known to be 
absolutely required for blastocyst 
implantation, and both are obligatory 
for implantation in mice (7). 

In the current study we 
confirmed, by using quantitative RT-
PCR, that there were no significant 
differences among gene expression 
levels of LIF, IL-11 and IL-11Rα 
between implantation versus non-
implantation IVF. 

In agreement with our results, 
Gazvani et al.(15) reported that no 
significant difference in IL-11 mRNA 
expression pattern in the peritoneal 
fluid and the endometrium of fertile 
and infertile women. 

Additional confirmation to our 
results was added by Mikolajczyk et 
al.(12), who showed no statistically 
significant differences in uterine 
flushing in infertile women (with and 
without endometriosis) with regard to 
IL-11 and LIF levels when compared 
to fertile controls.  

However, the present results 
disagree with those reported by Lédée 
et al.(16) and Dimitriadis et al.(6,17), 
who concluded that LIF, IL-11 and 
IL-11Rα mRNA and protein are down 
regulated in the endometrium of 
women with unexplained/ idiopathic 
infertility or infertility and 
endometriosis compared with that of 
fertile controls. 

Also, reduced IL-11 and LIF 
secretion by endometrial epithelial 
cells may be responsible for the 
reduced implantation/ pregnancy rates 
in excessive ovarian responders 
during IVF treatment (18,19). 

This contradiction between 
results may be reasonably explained 
due to the different techniques used, 
the different timing for endometrial 
sampling, or the number of patients 
included in each study.  

In the present study, changes in 
the sequences of IL-11 and LIF DNA 
were detected at failed IVF pregnancy 
outcome compared to DNA sequence 
for both genes of successful IVF 
pregnancy outcome. While in IL-
11Rα no DNA sequence changes were 
detected at both failed and successful 
IFV pregnancy outcomes.  

Female mice with a null mutation 
of the IL-11 are infertile due to a 
defective post-implantation response 
to the implanting blastocyst, whereas 
female mice with no functional LIF 
gene are infertile due to an inability of 
normal embryos to implant(7,20). 

Mutation of LIF gene results in 
reproductive failure in LIF -/- mice 
due to an inability to implant their 
blastocysts. That condition is reversed 
by infusion of LIF or by transfer of 
embryos to pseudo-pregnant recipient 
of wild-type mice (21). Kralickova et 
al.(22) investigated the prevalence of 
the LIF gene mutations in the 
population of infertile women that 
consisted of nulligravid and secondary 
infertile patients. They revealed that 
the frequency of functionally relevant 
mutations of the LIF gene in infertile 
women is significantly enhanced in 
comparison with fertile controls. 
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  Certain studies suggested 
that LIF gene mutations contribute to 
embryo implantation failure and thus 
to infertility and decreased pregnancy 
rates in Assisted Reproductive 
Technology (ART)(22,23). These results 
coincided with our suggestion that the 
LIF gene mutations affect fertility.  

 The current study is just a pilot 
study and a larger number of infertile 
patients to be compared with fertile 
women are needed for further 
investigations. Also, complete and 
detailed understanding of the complex 
regulatory mechanisms may provide 
new therapeutic targets for female 
infertility. 
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  دراسة تجريبية على الكم والتسلسل الجزيئي للتعبير الجيني لسيتوكينات
  بطانة الرحم وتأثيرھما على نتائج دورة التلقيح الصناعي

  
  ٢ھدى عبد العال، ٢ألفت نوح، ١ميرة حسونةأ، ١سمر مرزوق، ١دينا صبري

  ٢وقسم النساء والتوليد ١قسمي الكيمياء الحيوية الطبية والبيولوجيا الجزيئية
  جامعة القاھرة، كلية الطب

  
ل ة الحم يان لنجاح نتيج ران أساس ا أم ة وتميزھ ل البويضة الملقح ة تغلغ ة آلن اإ. عملي ذه العملي ة لھ ات الجزئي لي

ا ، ١١-نترليوكينإ. مازالت فقيرة الفھم رحم وتحركھ ھو السيتوكين الذي ينظم التصاق البويضة الملقحة بجدار ال
ذه ا، وتغلغلھا خالل عملية زرع الجنين اتآلمن الممكن أن يشارك في ھ ا . لي بط لللوكيمي ھو ) LIF(العامل المث

ين ة زرع الجن يم عملي ي تنظ ا دور ف ي لھ يتوكينات الت م الس د أھ ة ا. أح دف الدراس ة تھ تويات إلحالي يم مس ى تقي ل
رحم ممن  ١١-نترليوكينإومستقبل  ١١-نترليوكينإو، التعبير الجيني لكل من العامل المثبط لللوكيميا ة ال في بطان

يدات ا ناعيلآلالس يح الص ة التلق ي يخضعن لعملي يح ، ت ة التلق ن عملي ل م ة الحم تويات بنتيج ذه المس ة ھ ومقارن
ين السيدات كذلك تھدف الدراسة لتحدي. الصناعي ة ب ات الثالث ذه الجين ي في ھ د أي تشوھات في التسلسل الجين

ديھم خصوبة  اتج من سيدات ل دم الحيض الن الحوامل والغير حوامل كنتيجة لعملية التلقيح الصناعي ومقارنتھم ب
يدة تخضعن لعمل ١٥تم أخذ عينات من نسيج بطانة الرحم في يوم التقاط البويضات من . كمجموعة ضابطة ة س ي
يح الصناعي ا. التلق بط لللوكيمي ل المث ن العام ل م ات ك ي لجين ر الكم يم التعبي م تقي وكينإو، ت تقبل  ١١-نترلي ومس

لة ، )PCR(باستخدام تحليل تفاعل سلسلة البلمرة  ١١-نترليوكينإ اتج تفاعل سلس ي لن راءة التسلسل الجين م ق ثم ت
ي للحمض  د وجود أي اختالف في التسلسل الجين ووي لتحدي راءة تسلسل الحمض الن از ق البلمرة باستخدام جھ

ي  ١٠وقد استخدم دم الحيض الناتج من . النووي ة التسلسل الجين سيدات لديھم خصوبة كمجموعة ضابطة لمقارن
يم مستويات ھرمون . ني للجينات الثالثة الموجودة في عينات أنسجة جدار الرحمعندھم بالتسلسل الجي م تقي ا ت كم

(LH)  وھرمون)FSH (ستراديول إلوا)E2 (ع الحاالت المشاركة في الدراسة دم لجمي م . في مصل ال ذلك ت ك
ات  أثبتت النتائج عدم وجود. قياس سماكة جدار الرحم باستخدام الموجات فوق الصوتية على الحوض أي اختالف

ة  يح إذات دالل ن التلق ل م ة الحم ين نتيج ة وب ات المدروس ثالث جين ي ال ر الكمي ف تويات التعبي ين مس حصائية ب
تي لآلو العامل المثبط لللوكيميا في السيدات ا ١١-نترليوكينإلكن وجد اختالف في التسلسل الجيني في . الصناعي

ناعي مقا يح الص ة التلق د عملي ل بع بحن حوام م يص يدات ال ة بالس يح لآلرن ة التلق د عملي ل بع بحن حوام ي أص ت
أما بالنسبة للمعلمات األخرى . ١١-نترليوكينإولم يوجد أي اختالف في التسلسل الجيني لجين مستقبل . الصناعي

ل  ھا مث م قياس ي ت ون ، السن( الت ون ، (LH)ھرم تراديول إلا، )FSH(ھرم رحم) E2(س دار ال ماكة ج م ) وس فل
ة توجد أي اختالفا ات الثالث ي للجين ر الجين ين مستويات التعبي ا وب ين أي منھ ت أو عالقات ذات داللة احصائية ب

ر الكمي إنستخلص من ھذه الدراسة أنه اليوجد أي اختالفات ذات داللة . المدروسة ين مستويات التعبي حصائية ب
يح الصناعي ذه الدراسة ولكن من ا. في الثالث جينات المدروسة وبين نتيجة الحمل من التلق لممكن أن تكشف ھ

ي لكل من جين  ي حدثت في التسلسل الجين رات الت وكينإعن أن التغي ا من  ١١-نترلي بط لللوكيمي و العامل المث
  . الممكن أن يكون لھا دور في نتيجة التلقيح الصناعي

 


