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INTRODUCTION

	 During pregnancy, a series of changes occur in the 
endocrine system of pregnant women, resulting in 
certain changes in the metabolism of sugar, fat and 
protein, etc. This abnormality in glucose metabolism 
that occurs during pregnancy is commonly referred to as 
gestational diabetes mellitus (GDM). GDM is one of the 
common complications of pregnancy in obstetrics and 
gynecology.1 
	 Most patients with GDM will have their blood glucose 
levels return to normal gradually after delivery, but some 
will struggle to return to normal after delivery and may 
even progress to type-2 diabetes mellitus(T2DM).2 GDM, 
with a current trend of increasing incidence year by year, 
poses a great danger and risk to the pregnant woman and 
the fetus, and significantly increases the probability of 
diabetes mellitus and metabolic syndrome after delivery.3 
Studies have revealed many adverse effects of GDM on 
pregnancy outcomes and neonates, including pregnancy-
induced hypertension, premature rupture of membranes, 
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ABSTRACT
Objective: To investigate the correlation of maternal PDX1 methylation, NGN3 and Pax6 expression levels with neonatal 
blood sugars and birth weight in pregnant women with GDM and non GDM.
Methods: This was a prospective cohort study. Total 80 pregnant women who were examined and delivered in the 
Department of Obstetrics of Affiliated Hospital of Hebei University from January 2019 to June 2022 were recruited 
and divided into two groups according to the results of oral glucose tolerance test (OGTT): the control group and the 
observation group, with 40 cases in each group. PDXl methylation rate was measured by the methylation-specific PCR 
method, whereas gene expression levels of PDX1, NGN3 and Pax6 were measured by RT-PCR meanwhile, neonatal blood 
glucose and hemoglobin A1c (HbA1c) levels were also measured. 
Results: In comparison with the control group, the observation group had higher levels of FBG, 2-hour postprandial 
blood glucose (2hPBG) and HbA1c (P<0.05). Neonatal birth weight and insulin levels in the observation group were 
significantly higher than those in the control group, while Apgar scores and blood glucose were lower than those in 
the control group(P<0.05). Moreover, the observation group had significantly lower gene expression levels of PDX1, 
NGN3 and Pax6, and a higher PDX1 methylation rate than the control group (P<0.05). Correlation analysis revealed a 
negative correlation between neonatal blood glucose levels and PDX1, NGN3 and Pax6 levels in the observation group, 
with statistical significance (P<0.05). 
Conclusion: Changes in maternal PDX1 methylation, NGN3 and Pax6 expression levels may lead to abnormal glucose 
metabolism in neonates, which has a close bearing on neonatal hypoglycemia and blood glucose levels caused by GDM.
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macrosomia, fetal respiratory distress syndrome, and 
neonatal hypoglycemia.4,5 Among them, the occurrence 
of neonatal glucose metabolism disorder is closely related 
to GDM, with a mechanism of occurrence that is not yet 
clear. PDX1 (pancreatic and duodenal homeobox-1), 
a specific transcription factor on human chromosome 
13q12.1, plays a crucial role in regulating the function 
of pancreatic islet β cells. Alternatively, methylation of 
PDX1 leads to permanent silencing of its gene. 
	 A study6 showed that decreased expression of genetic 
and acquired PDX1 can lead to T2DM and islet β-cell 
dysfunction. NGN3 (Neurogenin-3), a member of the 
transcription factor family, is a determinant gene for 
pancreatic endocrine development. In case of reduced 
expression of NGN3, it leads to dysfunction of pancreatic 
endocrine. Pax6 (paired box gene6) plays a crucial role in 
the development of pancreatic endocrine cells. Although 
the correlation between PDX1, NGN3 and Pax6 gene 
expression and GDM has been reported,7,8 there are 
few clinical reports on the relationship between PDX1 
gene methylation, NGN3 and Pax6 expression levels in 
pregnant women with GDM and neonatal glucose levels. 
In this study, PDX1 gene methylation rate, NGN3 and 
Pax6 expression levels in pregnant women with GDM 
were analyzed to investigate their relationship with 
neonatal blood glucose. The necessity of early diagnosis 
and treatment of gestational diabetes was emphasized 
in order to improve the abnormal blood sugar and birth 
weight of newborn.

METHODS

	 This was a prospective cohort study. Eighty pregnant 
women who were examined and delivered in the 
Department of Obstetrics of Affiliated Hospital of Hebei 
University from January 2019 to June 2022 were recruited, 
all of whom completed OGTT and PDX1 methylation, 
NGN3 and Pax6 expression levels assessment during 
pregnancy. The diagnosis of GDM was in accordance 
with the diagnostic criteria of the Chinese Guidelines for 
Diagnosis and Treatment of Gestational Diabetes Mellitus 
(2014)9 developed by the Department of Obstetrics and 
Gynecology, the Obstetrics and Gynecology Branch of 
the Chinese Medical Association, according to which 
80 pregnant women were divided into two groups: the 

control group (OGTT normal group) and the observation 
group (GDM group), with 40 cases in each group. Pregnant 
women with hypertension, use of drugs affecting glucose 
metabolism, and liver and kidney disease were excluded.
Ethical Approval:  This study was approved by the ethics 
committee of Affiliated Hospital of Hebei University 
(No.: HDFYLL-KY-2023-052; date: March 13,2023), and 
the families of neonates signed written informed consent.
Data and specimen collection: The age, gestational week, 
gravidity and BMI of all pregnant women were collected. 
Before delivery, 10 ml of elbow venous blood was drawn 
from pregnant women on an empty stomach, part of 
which was used to measure biochemical indicators and 
the other part was used for the extraction of peripheral 
blood mononuclear cells. Subsequently, the mononuclear 
cells were processed according to the procedure, and the 
extracted lysed DNA was stored in a -40°C refrigerator 
for backup. Immediately after delivery, the neonates were 
weighed and the neonatal Apgar score (one minutes, five 
minutes) was recorded.
Measurement of biochemical indicators: Venous 
blood was drawn from neonates within 30 min after 
birth, and neonatal insulin levels were measured by 
radioimmunoassay. Furthermore, blood glucose levels 
were measured by glucose oxidase method, whereas 
hemoglobin A1c (HbA1c) levels were measured by 
agarose gel electrophoresis with automatic glycated 
hemoglobin analyzer.
	 Measurement of PDX1 gene methylation rate: 
Measurement by methylation-specific PCR method: 
The DNA concentration was measured after DNA 
purification of peripheral blood mononuclear 
cell (PBMCs), and individual genomic DNA was 
transformed using the heavy sulfite method after the 
ideal concentration was reached. PDX1 gene fragments 
were amplified by hot-start PCR using the transformed 
DNA as a template. In terms of PDX1 primers, they were 
forward: 5’-GGCACAGCGGAGCCTAT-3’ and reverse: 
5’-GCCACCC-CTGCAGCTT-3’ with a fragment length 
of 354 bp. With a total volume of 25μl of the reaction 
system, PCR was amplified under the conditions of pre-
denaturation at 95°C for two minutes, denaturation at 
94°C for 20s, annealing at 54°C for 30s, and extension at 
67°C for 20s, for a total of 40 cycles. 

Fig.1: Correlation analysis of neonatal blood glucose levels with maternal PDX1, NGN3 and Pax6 levels.
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	 After the cycle, the PCR was extended at 72°C for 
five minutes. The purified fragments were connected 
with PMD18-T vector, and 10 single positive clones 
were selected from each group of samples after 
transformation and coating for sequencing, which was 
repeated for three times. If the cyclic threshold was 37 
or below, the fluorescence intensity at the end point of 
amplification was 2-3 times that of the negative control 
group, and the dissolution curve was unimodal and 
the corresponding temperature was consistent with 
the so-called temperature of the positive control, it 
was determined to be positive, and methylation would 
be determined after three consecutive positive times. 
Methylation rate = number of methylated patients/total 
number of patients.
Measurement of mRNA expression levels of NGN3 
and Pax6: RT-PCR was employed to measure the 
mRNA expression levels of NGN3 and Pax6, Trizol 
was utilized to extract total RNA from peripheral blood 
mononuclear cells for reverse transcription, and NGN3 
and Pax6mRNA were amplified by PCR.

Statistical Analysis: All data in this study were 
statistically analyzed using SPSS22.0 software. 
Quantitative data were expressed as mean ± standard 
deviation ( ±S), and t test was used for comparison 
between the two groups before and after treatment. 
Qualitative data was expressed as n (%), and χ2 test 
was used for comparison between the two groups. 
Correlation analysis between variables was performed 
using Pearson’s linear correlation. P<0.05 indicates a 
statistically significant difference.

RESULTS

	 No statistically significant differences were observed 
between the two groups in terms of mean age, gestational 
age at delivery and BMI (P>0.05). Fasting blood glucose 
(FBG), 2h postprandial blood glucose(2hPBG) and 
HbA1c were higher in the observation group than 
in the control group, with statistically significant 
differences(P<0.05), Table-I.
	 The observation group had significantly higher 
neonatal birth weight and insulin level, but lower Apgar 

Pregnant women with GDM & neonatal blood glucose

Table-I: Comparison of general data between the two groups of pregnant women ( ±S).

Group Age 
(years)

Gestational age of 
delivery (weeks)

FBG 
(mmol/L)

2hPBG 
(mmol/L) HbA1c (%) BMI (kg/m2)

Observation group 30.75±3.22 39.63±1.58 7.09±0.33 8.52±0.38 6.38±0.81 26.13±2.99

Control group 30.10±2.77 39.18±1.48 4.92±0.64 6.36±0.65 4.73±0.60 25.48±1.55

t value 0.968 1.313 19.114 18.252 10.4149 1.221

P value 0.336 0.193 0.000 0.000 0.000 0.226

Table-II: Comparison of neonatal conditions between the two groups ( ±S).

Group Birth weight1(g) 1minute Apgar 
score(points)

5min Apgar 
score Insulin(mU/L) Blood 

glucose(mmol/L)

Observation group 3621.32±90.08 8.48±0.78 9.28±0.68 10.16±1.23 3.29±0.11

Control group 3328.25±82.77 9.03±0.73 9.68±0.47 7.69±1.30 3.95±0.13

t value 15.152 3.240 3.055 8.724 24.267

P value 0.000 0.002 0.003 0.000 0.000

Table-III: Comparison of gene expression levels of PDX1, NGN3 and
Pax6 and PDX1 methylation rate between the two groups ( ±S).

Group NGN3 expression Pax6 expression
PDX1

Expression Methylation rate

Observation group 1.13±0.13 1.36±0.09 1.06±0.18 35(87.50)

Control group 1.22±018 1.43±0.13 1.35±0.16 25(62.50)

t value 2.612 2.653 7.695 6.667

P value 0.011 0.010 0.000 0.010
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score and blood glucose than the control group, with 
statistically significant differences(P<0.05), Table-II.
	 The gene expression levels of PDX1, NGN3 and Pax6 
in the observation group were significantly lower 
than those in the control group, with statistically 
significant differences (P<0.05). In addition, the PDX1 
methylation rate was higher in the observation group 
compared with the control group, with a statistically 
significant difference (P<0.05), Table-III. Neonatal 
blood glucose levels in the observation group were 
negatively correlated with PDX1, NGN3 and Pax6 
levels, with statistically significant correlation 
(P<0.05). See Table-IV.

DISCUSSION

	 The results of this study suggest that neonatal 
hypoglycemia may be related to the decreased 
expression levels of PDX1, NGN3 and Pax6 genes in 
pregnant women with GDM. A study10 revealed an 
association between the development of T2DM and 
pancreatic β cell dysfunction and decreased genetic 
or acquired PDX1 expression in human and animal 
models. Another study has shown that decreased 
expression of PDX1 gene has a close bearing on 
the occurrence of GDM and neonatal birth weight 
change.11,12 As shown in the results of this study, the 
relative expression of PDX1 in the GDM group was 
lower than that in the control group (P<0.05), and 
the gene methylation rate was higher than that in 
the control group (P<0.05), suggesting a correlation 
between the decreased expression of PDX1 gene and 
the increased methylation level and the occurrence of 
GDM.
	 A study13 showed that NGN3 is expressed in endocrine 
progenitor cells but not in pancreatic progenitor 
cell phase, so it is believed to play a regulatory role 
in pancreatic development. It was confirmed in the 
study of Jiang et al.14 that the expression of NGN3 
decreased during the development of rat embryonic 
pancreas and the repair of adult islets, as well as the 
expression of several downstream genes regulating the 
differentiation and maturation of islet cells, such as 
Nkx2.2, NeuroDl and Pax6, resulting in the endocrine 
dysfunction of pancreatic islets. This was followed 
by the study of Wang et al.15, which showed that 
other downstream transcription factors of NGN3 and 
PDX1 could be activated during the development of 
pancreatic endocrine cells, and they had a synergistic 
effect. Additionally, Oiver et al.16 demonstrated that 
when Pdxl switches on NGN3, cross networks of 

downstream transcription factors are also activated, 
resulting in the directed differentiation of pancreatic 
progenitor cells or embryonic stem cells into islet β 
cells. In this study that the expression level of NGN3 
was lower in the GDM group than in the control group 
(P<0.05), which was consistent with the above research 
conclusions.
	 The PDX1 gene is located at 13q12.1 and contains 
an open reading frame encoding 283 amino acids. The 
region of exon-1 at the 5’ end of the PDX1 gene and 
the proximal promoter contain highly conserved CpG 
islands that are important for PDX1. As demonstrated 
in related studies, PDX1, as an important transcription 
factor affecting pancreatic directed differentiation 
and maturation17, is required for both pancreatic bud 
formation during embryonic period and pancreatic 
β-cell differentiation and function at later stages. PDX1 
binds directly to the insulin gene promoter region 
and acts as an agonist of the insulin gene. PDX1 is a 
well-established tumor suppressor gene with down-
regulated expression in patients with gastric cancer.18 
	 However, less attention has been given as of now to 
the association of PDX1 gene methylation with GDM and 
its pregnancy outcome and neonatal glycemia. The Pax6 
gene, located on human chromosome 11, is composed 
of 13 introns and 14 exons and plays an important 
role in pancreatic development. It was confirmed in a 
study19 that Pax6 gene mutation would lead to reduced 
expression of the hormone converting enzyme PC1/3, 
which blockes the conversion of pre-insulin to insulin. 
As a result, insulin sensitivity is reduced and glucose 
tolerance is abnormal, resulting in a drop in blood 
glucose concentration. Other studies have shown that 
Pax6 is also involved in the transcriptional regulation 
of islet specific glucose six phosphatase catalytic 
subunits20, further demonstrating the importance of 
Pax6 in the regulation of glucose metabolism. Pax6 has 
been considered as a candidate gene for diabetes due 
to its role in transcriptional regulation of β-cell insulin 
secretion. The above studies indicated that Pax6 could 
regulate insulin transcription and expression, affect 
insulin and hyperglycemic secretion, and play a key 
role in impaired glucose metabolism and the occurrence 
and development of diabetes. The study conclusion of 
Zhang et al. also showed that Pax6 expression level was 
negatively correlated with blood glucose21, which was 
consistent with the conclusion of this study. In addition, 
it was shown in this study that the blood glucose and 
neonatal insulin levels of the corresponding pregnant 
women were higher than those in the control group 
(P<0.05), while the neonatal blood glucose levels were 
lower than that in the control group (P<0.05), suggesting 
that NGN3 and Pax6 affected the blood glucose and 
related factors by affecting the pancreatic β cells.

Limitations of the study: There are some limitations in 
this study. The study was observational. In future, we 
will focus on genetic testing to diagnose GDM early and 
improve newborn blood sugar and body weight.

Table-IV: Correlation analysis of neonatal blood 
glucose levels with PDX1, NGN3 and Pax6.

PDX1 NGN3 Pax6

r -0.390 -0.447 -0.397

P 0.013 0.004 0.011

Yuanyuan Su et al.
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CONCLUSIONS

	 The blood glucose level of neonates delivered by 
GDM patients is lower than that of non-GDM patients, 
with increased methylation of maternal PDX1 gene and 
decreased expression levels of maternal PDX1, NGN3 
and Pax6 genes, which is related to changes in neonatal 
blood glucose levels.

Conflicts of interest: None.

Source of funding: None.

REFERENCES
1.	 Lende M, Rijhsinghani A. Gestational Diabetes: Overview with 

Emphasis on Medical Management. Int J Environ Res Public 
Health. 2020;17(24):9573. doi: 10.3390/ijerph17249573

2.	 Zhu Y, Zhang C. Prevalence of Gestational Diabetes and Risk of 
Progression to Type 2 Diabetes: a Global Perspective. Curr Diab 
Rep. 2016;16(1):7. doi: 10.1007/s11892-015-0699-x

3.	 Gao C, Sun X, Lu L, Liu F, Yuan J. Prevalence of gestational 
diabetes mellitus in  mainland China: A systematic review and 
meta-analysis. J Diabetes Investig. 2019;10(1):154-162. doi: 10.1111/
jdi.12854

4.	 Chen Z, Gong L, Zhang P, Li Y, Liu B, Zhang L, et al. Epigenetic 
Down-Regulation of Sirt 1 via DNA Methylation and Oxidative 
Stress Signaling Contributes to the Gestational Diabetes Mellitus-
Induced Fetal Programming of Heart Ischemia-Sensitive Phenotype 
in Late Life.  Int J Biol Sci. 2019;15(6):1240-1251. doi: 10.7150/
ijbs.33044 

5.	 Gorgal R, Gonçalves E, Barros M, Namora G, Magalhaes A, 
Rodrigues T, et al. Gestational diabetes mellitus: a risk factor for 
non-elective cesarean section. J Obstet Gynaecol Res. 2012;38(1):154-
159. doi: 10.1111/j.1447-0756.2011.01659.x

6.	 Gosmain Y, Katz LS, Masson MH, Cheyssac C, Poisson C, Philippe 
J. Pax6 is crucial for β-cell function, insulin biosynthesis, and 
glucose-induced insulin secretion. Mol Endocrinol. 2012;26(4):696-
709. doi: 10.1210/me.2011-1256

7.	 Reichetzeder C, Dwi Putra SE, Pfab T, Slowinski T, Neuber C, 
Kleuser B, et al. Increased global placental DNA methylation 
levels are associated with gestational diabetes.  Clin Epigenetics. 
2016;8:82. doi: 10.1186/s13148-016-0247-9

8.	 Zhang T, Wang H, Wang T, Wei C, Jiang H, Jiang S, et al. Pax4 
synergistically acts with Pdx1, Ngn3 and MafA to induce HuMSCs 
to differentiate into functional pancreatic β-cells.  Exp Ther Med. 
2019;18(4):2592-2598. doi: 10.3892/etm.2019.7854

9.	 Obstetrics Group of Chinese Medical Association Obstetric and 
Gynccoloiry Socicty, Pcrinatal Medicine Society, Gestational 
Diabetes Cooperation Group. Guidelines for the Diagnosis 
and Treatment of Gestational Diabete. Chin J Obstet Gynccol. 
2014;49(8):561-569.

10.	 Lee DJ, Kumar N, Feuer WJ, Chou CF, Rosa PR, Schiffman JC, et 
al. Dilated eye examination screening guideline compliance among 
patients with diabetes without a diabetic retinopathy diagnosis: 
the role of geographic access.  BMJ Open Diabetes Res Care. 
2014;2(1):e000031. doi: 10.1136/bmjdrc-2014-000031 

11.	 Yuan H, Li J, Xin N, Zhao Z, Qin G. Expression of Pdx1 mediates 
differentiation from mesenchymal stem cells into insulin-
producing cells. Mol Biol Rep. 2010;37(8):4023-4031. doi: 10.1007/
s11033-010-0061-y 

12.	 Li P, Lin S, Li L, Cui J, Zhou S, Fan J. First-trimester fasting plasma 
glucose as a predictor of gestational diabetes mellitus and the 
association with adverse pregnancy outcomes. Pak J Med Sci. 
2019;35(1):95-100. doi: 10.12669/pjms.35.1.216

13.	 Yan SF, Yuan HJ, Liu HX, Du SF, Wu J, Zhang HF, et al. 
Differentiation of bone marrow mesenchymal stem cells into 
insulin-producing cells via transfection of Pdx-1, Ngn3, and MafA. 
Chin Jof Endocrinol Meta. 2015;31:891-896.

14.	 Jiang FX, Morahan G. Pancreatic stem cells: from possible to 
probable.  Stem Cell Rev Rep. 2012;8(3):647-657. doi: 10.1007/
s12015-011-9333-8

15.	 Wang S, Jensen JN, Seymour PA, Hsu W, Dor Y, Sander M, et al. 
Sustained Neurog3 expression in hormone-expressing islet cells is 
required for endocrine maturation and function. Proc Natl Acad Sci 
USA. 2009;106(24):9715-9720. doi: 10.1073/pnas.0904247106

16.	 Oliver-Krasinski JM, Kasner MT, Yang J, Crutchlow MF, Rustgi 
AK, Kaestner KH, et al. The diabetes gene Pdx1 regulates the 
transcriptional network of pancreatic endocrine progenitor cells in 
mice. J Clin Invest. 2009;119(7):1888-1898. doi: 10.1172/JCI37028 

17.	 Spaeth JM, Liu JH, Peters D, Guo M, Osipovich AB, Mohammadi 
F, et al. The Pdx1-Bound Swi/Snf Chromatin Remodeling 
Complex Regulates Pancreatic Progenitor Cell Proliferation and 
Mature Islet β-Cell Function. Diabetes. 2019;68(9):1806-1818. doi: 
10.2337/db19-0349 

18.	 Lucas IM, Barr ELM, Barzi F, Longmore DK, Lee IL, Kirkwood 
M, et al. Gestational diabetes is associated with postpartum 
hemorrhage in Indigenous Australian women in the PANDORA 
study: A prospective cohort. Int J Gynaecol Obstet. 2021;155(2):296-
304. doi: 10.1002/ijgo.13846

19.	 Sun J, Rockowitz S, Xie Q, Ashery-Padan R, Zheng D, Cvekl A. 
Identification of in vivo DNA-binding mechanisms of Pax6 and 
reconstruction of Pax6-dependent gene regulatory networks 
during forebrain and lens development.  Nucleic Acids Res. 
2015;43(14):6827-6846. doi: 10.1093/nar/gkv589

20.	 Abuzgaia AM, Hardy DB, Arany E. Regulation of postnatal 
pancreatic Pdx1 and downstream target genes after gestational 
exposure to protein restriction in rats.  Reproduction. 
2015;149(3):293-303. doi: 10.1530/REP-14-0245

21.	 Zhang SJ, Li YF, Tan RR, Tsoi B, Huang WS, Huang YH, et al. A 
new gestational diabetes mellitus model: hyperglycemia-induced 
eye malformation via inhibition of Pax6 in the chick embryo. Dis 
Model Mech. 2016;9(2):177-86. doi: 10.1242/dmm.022012

Authors’ Contributions:

YS and LC: Carried out the studies, participated in 
collecting data, and drafted the manuscript, and are 
responsible and accountable for the accuracy or integrity 
of the work. 
JL and HL: Performed the statistical analysis and 
participated in its design. 
YQ: Participated in acquisition, analysis, interpretation of 
data and draft the manuscript.
All authors read and approved the final manuscript.


	_ENREF_2
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_GoBack
	_Hlk148348923
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk122695659
	_GoBack
	_Hlk117421674
	_GoBack
	_Hlk147448621
	_Hlk146363716
	tableLink
	_Hlk130998638
	_Hlk100996211
	_Hlk148350616
	_Hlk148352832
	_Hlk145684369
	_Hlk145686088
	_GoBack
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_26
	_ENREF_27
	_ENREF_28
	_ENREF_29
	_ENREF_30
	_ENREF_31
	_Hlk73008735
	_GoBack
	_Hlk123527293
	calculate
	_Hlk125334576
	_Hlk125340976
	_Hlk123527413
	_Hlk125343211
	_Hlk125343231
	_Hlk125341124
	_Hlk125343248
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK14
	OLE_LINK15
	OLE_LINK18
	OLE_LINK19
	OLE_LINK8
	OLE_LINK9
	OLE_LINK7
	OLE_LINK6
	OLE_LINK1
	OLE_LINK2
	OLE_LINK5
	_GoBack
	OLE_LINK10
	OLE_LINK11
	OLE_LINK1
	OLE_LINK2
	_GoBack
	_GoBack
	_Hlk125981734
	_GoBack
	_GoBack
	_Hlk130562381
	_Hlk135812982
	OLE_LINK13
	OLE_LINK36
	OLE_LINK34
	OLE_LINK32
	OLE_LINK33
	OLE_LINK35
	OLE_LINK38
	OLE_LINK40
	OLE_LINK41
	OLE_LINK46
	OLE_LINK52
	OLE_LINK49
	OLE_LINK44
	OLE_LINK8
	OLE_LINK43
	OLE_LINK16
	OLE_LINK48
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk148688517
	_Hlk147733196
	_Hlk83997215
	_Hlk84190685
	_Hlk84193020
	_Hlk84193286
	_Hlk148095675
	_Hlk134012812
	_Hlk133696509
	_Hlk134045546
	_Hlk147844190
	_Hlk147845741
	_Hlk147849964
	_GoBack
	_Hlk107251535
	_3dy6vkm
	_30j0zll

