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Efficacy of metformin combined with liraglutide on the
glucose and lipid metabolism, vascular endothelial function, and
oxidative stress of patients with T2DM and metabolic syndrome

Zaisheng Liu

ABSTRACT

Objective: This study evaluates the impact of metformin combined with liraglutide on the glucose and lipid metabolism,
oxidative stress, and vascular endothelium of patients with type-2 diabetes mellitus (T2DM) and metabolic syndrome.
Methods: Medical records of 78 patients with T2DM and metabolic syndrome, admitted to Caoxian People’s Hospital
from July 2021 to July 2022, were retrospectively analysed. Thirty five patients were treated with metformin (control
group), and 43 patients were treated with metformin combined with liraglutide (observation group). Indexes of glucose
and lipid metabolism, function of vascular endothelium and the oxidative stress of both groups were compared before
and after the treatment.

Results: There was a significant decrease in the levels of fasting plasma glucose (FPG), Glycosylated Hemoglobin A1c
(HbA1c), triglyceride (TG), total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C), systolic blood pressure
(SBP), diastolic blood pressure (DBP) and waist circumference in both groups three months after the treatment,
These indexes were significantly lower in the observation group compared to the control group (P<0.05). High-
density lipoprotein cholesterol (HDL-C) levels were higher in the observation group (P<0.05). There was a significant
improvement in the levels of nitric oxide (NO), endothelin-1 (ET-1), superoxide dismutase (SOD), and malondialdehyde
(MDA) after the treatment, and these indexes were markedly better in the observation group compared to the control
group (P<0.05).

Conclusions: Metformin combined with liraglutide treatment is associated with better outcomes than metformin alone
in patients with T2DM and metabolic syndrome. Combined treatment results in improved glucose and lipid metabolism,
vascular endothelial function, and oxidative stress index values.
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Type-2 diabetes mellitus (T2DM) is a common
chronic disease with an overall prevalence of 12.4% in
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healthcare system in China and worldwide.? Metabolic
syndrome, a cluster of various risk factors, including
hypertension, obesity, and lipid metabolism disorders,
may lead to aggravation of T2DM.* Patients with
T2DM and metabolic syndrome have impaired glucose
and lipid metabolism as well as vascular endothelial

*  Pre-submission Received: March 20, 2023 function damage.>® Metabolic syndrome affects nearly
*  Received for Publication: March 30, 2023 one-fifth of the adult population in Asia-Pacific region.*
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development of a vicious cycle.*® Clinical treatment of
patients with T2DM and metabolic syndrome mainly
includes hypoglycaemic drugs, such as metformin,
and lifestyle changes. Metformin can promote insulin
sensitivity, improve pancreatic islet B cells function,
inhibit liver glycogen outputs, and reduce serum
glucose levels. However, TD2M combined with the
metabolic syndrome is challenging to treat with just
one agent.” Liraglutide is a glucagon like peptide-1
receptor agonist that reduces glucagon secretion,
blood glucose drift and improves blood glucose
levels. Liraglutide also induces P cell proliferation by
inhibiting insulin secretion.® Recent studies attempted
to explore the efficiency of combined liraglutide and
metformin treatment in obese patients with T2DM.
However, the effect of the combined therapy on glucose
and lipid metabolism, vascular endothelial function,
and oxidative stress is still unclear.”!” The aim of this
study was to compare the clinical effect of metformin
alone with the regimen of metformin combined with
liraglutide in patients with T2DM and metabolic
syndrome.

METHODS

Clinical data of 78 patients with T2DM and metabolic
syndrome, treated in Caoxian People’s Hospital from
July 2021 to July 2022, were collected retrospectively.
According to the treatment records, the patients were
divided into the following two groups: the control
group (n=35, patients who received oral metformin
(Shanghai Squibb Pharmaceutical, H20023370), 0.5 g
three times/day), and the observation group (n=43,
patients who were treated with metformin and
subcutaneous liraglutide injections (Novo Nordisk,
Denmark, J20160037), 0.6 g once a day). All patients
received the appropriate treatment for 3 months.
Inclusion Criteria:

* Patients met the diagnostic criteria for T2DM and
metabolic syndrome according to the American
Diabetes Association guideline."

* Patients with duration of T2DM less than two years

* Patients aged 18-75 with no restriction on gender.

e Patients with complete medical records.

Exclusion Criteria:

* Patients with special diabetes subtypes.

e DPatients with severe diabetes complications.

e Patients with severe organ dysfunctions or
malignant tumors.

* Patients who were taking metformin, GLP-1
receptor agonist, corticosteroids, or any other
diabetic medications like sulfonylureas or
thiazolidinediones

* Pregnant and lactating women.

Ethical Approval: The Medical Ethics Committee

of our hospital approved this study (No.

CXRMYYEC2022-024-01, Date: 2021-06).

The following relevant indicators were extracted before

and after the 3-month treatment:

*  Glucose and lipid metabolism indicators levels:
FPG, HbAlc, TG, TC, high-density lipoprotein
cholesterol (HDL-C), and low-density lipoprotein
cholesterol (LDL-C). These indices were assessed
using an automatic biochemical analyser (AU5800,
Beckman Coulter, USA). Other physiological
indicators such as systolic blood pressure
(SBP), diastolic blood pressure (DBP) and waist
circumference were also recorded.

* Vascular endothelial function measurements.
Levels of NO were assessed using anitrate reductase
method and levels of ET-1 were measured with
an enzyme-linked immunosorbent assay (ELISA).
The kits were purchased from Nanjing Jiancheng
Bioengineering Research Institute.

* Oxidative stress indicators levels, as measured by
a xanthine oxidase method to quantify the levels of
SOD and a thio-barbituric acid method to quantify
the levels of MDA. The kits were purchased from
Wuhan Bode Biotechnology.

Statistical analysis: Categorical variables were

expressed as n (%), and compared via Fisher’s exact

or Chi-squared tests. Normally distributed continuous
variables were expressed as means * SDs (standard
deviations) and compared by Student’s t-tests, while
non-normally  distributed continuous variables
were expressed as median (interquartile range) and
compared via Mann-Whitney U tests. P<0.05 was
statistically significant. SPSS v26.0 (SPSS, Chicago, IL,
USA) was used for all statistical analyses.

RESULTS

Seventy eight patients were included in this
study. There were 20 males and 15 females in the
control group, with an average age of 49.88+7.68
years. The observation group included 22 males
and 21 females with an average age of 50.58 + 8.27
years. General characteristics of the patients, such

Table-I: Comparison of General Data of Two Groups.

Groups n Gender (men/women) age (years) T2DM course (year) BMI (kg/m?)
Control group 35 20/15 49.88+7.68 4.00(3.00-5.00) 26.00(25.00-27.00)
Observation group 43 22/21 50.58+8.27 5.00(4.00-6.00) 26.00(24.00-27.00)
XYz - 0.278 -0.381 -1.248 -1.209

P - 0.598 0.704 0.212 0.227
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Table-II: Comparison of blood lipid metabolism indexes and basic
physiological indicators between the two groups (¥+S).

Indexes Time Control group (n=35) Observation group (n=43) vz P
FPG (mmol/L) Pre-treatment 8.20+1.34 8.44+1.38 -0.779 0.438
Post-treatment 6.80+1.232 6.13+1.29° 2.321 0.023
HbA1lc (%) Pre-treatment 8.44+1.32 8.59+1.42 -0.480 0.632
Post-treatment 6.78+1.22° 6.00+1.39° 2.573 0.012
TG (mmol/L) Pre-treatment 2.81+0.37 2.88+0.38 -0.858 0.394
Post-treatment 2.00(1.80-2.40)* 1.80(1.50-2.20)2 -2.253 0.024
TC (mmol/L) Pre-treatment 6.68+0.88 6.89+0.85 -1.078 0.284
Post-treatment 5.00(4.40-5.90) 4.60(4.20-5.60)" -2.087 0.037
LDL-C (mmol/L) Pre-treatment 3.869+0.72 3.80+0.75 0.421 0.675
Post-treatment 3.17+0.67° 2.75+0.69° 2.744 0.008
HDL-C (mmol/L) Pre-treatment 1.00(0.80-1.30) 1.20(0.90-1.30) -1.325 0.185
Post-treatment 1.40(1.20-1.70)° 1.80(1.50-1.90)2 -3.458 0.001
SBP (mmHg) Pre-treatment 131.06+11.93 132.79+9.68 -0.709 0.481
Post-treatment 126.91+12.29° 119.65+10.61° 2.800 0.006
DBP (mmHg) Pre-treatment 82.00(76.00-92.00) 87.00(74.00-93.00) -0.558 0.577
Post-treatment 78.00(72.00-88.00)* 75.00(65.00-80.00)* -2.222 0.026
Waist circumference  Lre-treatment 125.14+11.39 123.21+13.61 0.671 0.504
(cm) Post-treatment 119.97+10.94° 114.26+13.31° 2.041 0.045

Note: compared with value before treatment, °P < 0.05.

as gender, age, course of disease, and BMI were
comparable in both groups (P>0.05; Table-I). Levels
of FPG, HbAlc, TG, TC, LDL-C, SBP, DBP, and waist
circumference in both groups were similar before the
treatment (P>0.05), and decreased significantly after
three months of treatment (P<0.05). Post-treatment
levels of FPG, HbAlc, TG, TC, LDL-C, SBP, DBP,
and waist circumference were significantly lower in
the observation group (P<0.05;. HDL-C levels were
similar between the groups before the treatment and
rose significantly after the treatment(P<0.05;. Post-
treatment levels of HDL-C in the observation group
were significantly higher than those in the control
group (P<0.05; Table-II). Pre-treatment levels of
NO, ET-1, SOD or MDA were comparable in both
groups (P>0.05). After three months of the treatment,
NO and SOD levels in each group were higher than
before the treatment, and the levels of NO in the
observation group were significantly higher than in
the control group (P<0.05). Levels of ET-1 and MDA
decreased after the treatment in both groups and were
significantly lower in the observation group compared
to the control group (P<0.05; Table-III). There were

no reports of adverse drug reactions in either group
during the treatment.

DISCUSSION

Our results showed that liraglutide combined with
metformin is more effective than metformin alone in
improving glucose and lipid metabolism, vascular
endothelial function, and oxidative stress response
in patients with T2DM and metabolic syndrome. Our
results confirm previous study by Keskin et al’ and
Anholm et al'?, but are different from the conclusions
of the pilot study by Liu et al'’. Zeraattalab-Motlagh
S et al.® showed that the occurrence of T2DM is
closely associated with dietary habits, lifestyle, and
physical activity. The pathological mechanisms of
T2DM include insulin secretion dysfunction, lipid
metabolism disorders, and other factors that lead to the
accumulation of multiple risk factors that may cause
the metabolic syndrome, which in turn may aggravate
insulin resistances and increases the incidence of
diabetes complications. Therefore, a combination of
T2DM with metabolic syndrome makes it difficult to
control blood sugar.#!®
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Table-1II: Comparison of vascular endothelial function and oxidative stress indicators between the two groups (¥+S).

NO (umol/L) ET-1 (pg/ml) SOD (U/ml) MDA (nmol/L)
Groups (n) Before After Before After Before After Before After
treatment treatment treatment treatment treatment treatment treatment  treatment

Control 116.00 4.70

group 48.1745.66 55284587 92.3747.05 86.7845.65 105.42+9.06 (111.00- 6.461+1.14 (4.10-
(n=35) 124.00)° 5.70)
Observa- 126.00 4.10

tion group 47.48+5.80 60.13+6.08 93.04+7.83  82.46+5.63 106.42+9.17 (115.00- 6.55+1.23 (3.30-
(n=43) 135.00)° 5.40)
vz 0.523 -3.558 -0.396 -2.587 -0.476 -3.479 -0.323 -2.279
P 0.603 0.001 0.694 0.010 0.635 0.001 0.748 0.023

Note: compared with values before treatment, °P < 0.05.

We selected glucose and lipid metabolism (FPG,
HbAlc, TG, TC), vascular endothelial function (NO,
ET-1), and oxidative stress indicators (SOD, MDA)
as the observation markers. FPG, HbA1lc, TG, and TC
are commonly used in clinical practice to assess lipid
metabolism status of the patients.’* NO and ET-1 are
synthesized by vascular endothelial cells, and serve
as clinical markers of endothelial cell damage.’” NO is
a vasodilator that effectively promotes relaxation of
vascular smooth muscle, and ET-1 is an endogenous
vasoconstrictor that promotesinflammatory reactions
and proliferation of vascular smooth muscle cells.
Tanaka A et al® showed that patients with T2DM
and metabolic syndrome are in a state of long-term
hyperglycaemia and lipid metabolism imbalance
that can lead to vascular endothelial dysfunction
with abnormal vasoconstriction, vasospasms, etc.
Groeneveld ON et al.” also showed that patients
with T2DM and metabolic syndrome are in a state
of oxidative stress (as measured by levels of SOD
and MDA). This, in turn, leads to further damage
to the the vascular endothelium. SOD can promote
the metabolism of oxygen-free radicals® and MDA
reflect the level of peroxidation.??!

Our results show that a combined metformin-
liraglutide regimen led to significant improvement
in all indicators after three months of treatment
compared to metformin treatment alone. Our
findings are similar to the results of Dahl K et
al, who showed that patients with T2DM and
metabolic syndrome, treated with a combination of
metformin and liraglutide, have better glucose and
lipid metabolism, vascular endothelial function,
and oxidative stress responses compared to patients
treated with metformin alone.”?

The increased efficiency of the combined treatment
may be explained by the different mechanism of action
of these two agents. Metformin acts by inhibiting liver
gluconeogenesis, reducing liver glucose outputs,
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increasing insulin sensitivity in peripheral tissues,
and thereby, reducing blood sugar levels.” Moreover,
metformin can reduce the formation of free fatty
acids, promote lipoprotein activity, and regulate
lipid metabolism disorders.”? Liraglutide, on the
other hand, is a glucagon-like peptide-1 receptor
agonist that simulates the physiological function of
glucagon-like peptide-1 and reduces blood sugar
levels, thus improving metabolic disorder, lowering
blood pressure, and inhibiting inflammation.*
Liraglutide contains a C-16 palmitic acid that can
replace lysine, and reversibly binds plasma albumin
to form a slowly dissolving repository, prolonging
its action time and its half-life, which can reach 13
hours. Therefore, liraglutide can effectively stabilize
blood glucose levels throughout the day and prevents
fluctuations in blood glucose levels.?*?* Therefore,
a regimen that combines metformin and liraglutide
can have a synergistic effect in patients with T2DM
and metabolic syndrome, and more effectively
control blood glucose level, improve metabolic state,
reduce organ damage caused by hyperglycemia and
dyslipidemia, protect vascular endothelium, reduce
oxidative stress, and enhance the overall clinical
efficiency of the treatment compared to metformin
alone.22,24,25

Limitations of the study: This study was retrospective
in nature, with a small sample size and a short
follow-up of only three months. That may make our
conclusions subjective and one-sided. Further multi-
centre studies with larger sample sizes and longer
follow-ups are needed to confirm our results.

CONCLUSION

Liraglutide combined with a metformin treatment
can improve the effects of the treatment on glucose
and lipid metabolism, vascular endothelial function,
and oxidative stress indexes in patients with T2DM
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and metabolic syndrome. Our results may provide a
reference for clinicians treating patients with T2DM
and metabolic syndrome.

10.

11

12.

13.

14.

REFERENCES

Wang L, Peng W, Zhao Z, Zhang M, Shi Z, Song Z, et al.
Prevalence and Treatment of Diabetes in China, 2013-2018. JAMA.
2021;326(24):2498-2506. doi: 10.1001/jama.2021.22208

Cesur S, Cam ME, Sayin FS, Su S, Harker A, Editisinghe M, et al.
Metformin-Loaded Polymer-Based Microbubbles/Nanoparticles
Generated for the Treatment of Type-2 Diabetes Mellitus. Langmuir.
2022;38(17):5040-5051. doi: 10.1021/acs.langmuir.1c00587

Ali E, Khattak A, Khan A, Butt K, Yousafzai R, Tariq A. Frequency
of Microalbuminuria in Abnormal Lipid Metabolism and Suffering
from Type II Diabetes Mellitus. Pak Armed Forces Med J.
2021;71(4):1126-1129. doi: 10.51253 / pafmj.v71i4.4104

Ranasinghe P, Mathangasinghe Y, Jayawardena R, Hills AP, Misra
A. Prevalence and trends of metabolic syndrome among adults in
the asia-pacific region: a systematic review. BMC Public Health.
2017;17(1):101. doi: 10.1186/512889-017-4041-1

Peng X, Huang J, Xia S, Yang Y, Dong K. Association of leukocyte
telomere length with metabolic syndrome in type-2 diabetes
mellitus. ] Res Med Sci. 2021;26:43. doi: 10.4103/jrms. JRMS_793_20
Goktas O, Ersoy C, Ercan I, Can FE. General and abdominal
obesity prevelances and their relations with metabolic syndrome
components. Pak ] Med Sci. 2019;35(4):945-950. doi: 10.12669/
pjms.35.4.235

Behrouzi B, Zokaasadi M, Mohagheghi MA, Emami AH, Sadighi S.
The Effect of Metformin on Survival Outcomes of Non-Metastatic
Breast Cancer Patients with Type-2 Diabetes. Asian Pac ] Cancer
Prev. 2021;22(2):611-616. doi: 10.31557/ APJCP.2021.22.2.611
Kyriakidou A, Koufakis T, Goulis DG, Vasilopoulos Y, Zebekakis P,
Kotsa K. Pharmacogenetics of the Glucagon-like Peptide-1 Receptor
Agonist Liraglutide: A Step Towards Personalized Type-2 Diabetes
Management. Curr Pharm Des. 2021;27(8):1025-1034. doi: 10.2174/1
381612826666201203145654

Keskin L, Yaprak B. Comparison of the effect of liraglutide and
metformin therapy on the disease regulation and weight loss in obese
patients with Type 2 diabetes mellitus. Eur Rev Med Pharmacol Sci.
2022;26(18):6813-6820. doi: 10.26355/ eurrev_202209_29783

LiuY, Jiang X, Chen X. Liraglutide and Metformin alone or combined
therapy for type 2 diabetes patients complicated with coronary artery
disease. Lipids Health Dis. 2017;16(1):227. doi: 10.1186/s12944-017-
0609-0

American Diabetes Association. Standards of medical care in
diabetes--2011. Diabetes Care. 2011;34(Suppl 1):511-S61. doi:
10.2337/dc11-5011

Anholm C, Kumarathurai P, Pedersen LR, Samkani A, Walzem RL,
Nielsen OW, et al. Liraglutide in combination with metformin may
improve the atherogenic lipid profile and decrease C-reactive protein
level in statin treated obese patients with coronary artery disease and
newly diagnosed type 2 diabetes: A randomized trial. Atherosclerosis.
2019;288:60-66. doi: 10.1016/j.atherosclerosis.2019.07.007.
Zeraattalab-Motlagh S, Jayedi A, Shab-Bidar S. The effects of
resveratrol supplementation in patients with type-2 diabetes,
metabolic syndrome, and nonalcoholic fatty liver disease: an
umbrella review of meta-analyses of randomized controlled trials.
Am ] Clin Nutr. 2021;114(5):1675-1685. doi: 10.1093/ ajcn/nqab250
Okura T, Fujioka Y, Nakamura R, Anno M, Ito Y, Kitao S, et al.
Hepatic insulin clearance is increased in patients with high HbAlc
type-2 diabetes: A preliminary report. BMJ Open Diabetes Res Care.
2020;8(1):e001149. doi: 10.1136/ bmjdrc-2019-001149

Pak J Med Sci

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Koczarski M. The Effect of Probiotic Supplementation on Glycemic
Control in Women With Gestational Diabetes Mellitus: A
Systematic Review. Top Clin Nutr. 2020;35(3):270-276. doi: 10.1097/
TIN.0000000000000219

Jalilvand A, Behrouz V, Nikpayam O, Sohrab G, Hekmatdoost
A. Effects of low fructose diet on glycemic control, lipid profile
and systemic inflammation in patients with type-2 diabetes: A
single-blind randomized controlled trial. Diabetes Metab Syndr.
2020;14(5):849-855. doi: 10.1016/j.dsx.2020.04.003

Kakutani Y, Morioka T, Mori K, Yamazaki Y, Ochi A, Kurajoh M, et
al. Albuminuria rather than glomerular filtration rate is associated
with vascular endothelial function in patients with type-2 diabetes.
] Diabetes Complications. 2020;34(12):107702. doi: 10.1016/j.
jdiacomp.2020.107702

Tanaka A, Shimabukuro M, Teragawa H, Okada Y, Takamura T,
Taguchi I, et al. Reduction of estimated fluid volumes following
initiation of empagliflozin in patients with type-2 diabetes and
cardiovascular disease: a secondary analysis of the placebo-
controlled, randomized EMBLEM trial. Cardiovasc Diabetol.
2021;20(1):105. doi: 10.1186/512933-021-01295-6

Groeneveld ON, van den Berg E, Johansen OE, Schnaidt S,
Hermansson K, Zinman B, et al. Oxidative stress and endothelial
dysfunction are associated with reduced cognition in type-2 diabetes.
Diab VascDis Res. 2019;16(6):577-581. doi: 10.1177 /1479164119848093
Liu J, Zhang J, Hou MH, Du WX. Clinical efficacy of linagliptin
combined with irbesartan in patients with diabetic nephropathy. Pak
J Med Sci. 2022;38(1):52-56. doi: 10.12669/ pjms.38.1.4417

Dong X, Li H, Zhu T. Clinical efficacy of norepinephrine combined
with cimetidine in treatment of neonatal upper gastrointestinal
hemorrhage and its adverse reactions. Pak ] Med Sci. 2022;38(8):2215-
2219. doi: 10.12669/ pjms.38.8.5732

Dahl K, Brooks A, Almazedi F, Hoff ST, Boschini C, Baekdal TA. Oral
semaglutide improves postprandial glucose and lipid metabolism,
and delays gastric emptying, in subjects with type-2 diabetes.
Diabetes Obes Metab. 2021;23(7):1594-1603. doi: 10.1111/dom.14373
Mati¢ A, Vukovi¢ R, Heffer M, Balog M, Ivi¢ V, et al. Sex differences
in oxidative stress level and antioxidative enzymes expression and
activity in obese pre-diabetic elderly rats treated with metformin
or liraglutide. Croat Med J. 2021;62(3):215-226. doi: 10.3325/
cmj.2021.62.215

Rashid MO, Jabeen S, Khoja A, Islam N. Efficacy of Liraglutide
in clinical practice: Single centre experience. Pak J Med Sci.
2020;36(3):432-437. doi: 10.12669/ pjms.36.3.358

Petri KCC, Hale PM, Hofman PL, Jacobsen LV. Liraglutide
pharmacokinetics and exposure-response in pediatric patients with
type-2 diabetes. J Pediatr Endocrinol Metab. 2020;33(10):1289-1292.
doi: 10.1515/jpem-2020-0053

Authors” Contributions:

ZL: Conceived and designed the study.

ZL: Collected the data and performed the analysis.

ZL: Was involved in the writing of the manuscript and is
responsible for the integrity of the study.

Allauthors have read and approved the final manuscript.

January - February 2024 (Part-I) Vol.40 No. 1

www.pjms.org.pk 30



	_GoBack
	_Hlk135055497
	_Hlk135055583
	_Hlk143512203
	_Hlk133249186
	_Hlk133248794
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_Hlk101566544
	_Hlk101567057
	_GoBack
	_Hlk144391620
	_Hlk144293135
	_Hlk144391590
	_Hlk144293178
	_Hlk144391889
	_Hlk144303542
	_Hlk144391981
	_Hlk144392002
	_Hlk144301397
	_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
	_ENREF_32
	_ENREF_33
	_ENREF_34
	_Hlk144455174
	_Hlk145512891
	_Hlk129257556
	_GoBack
	_Hlk145471494
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_Hlk142483383
	_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
	_Hlk136035713
	_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
	_GoBack
	_GoBack
	_Hlk128892123
	_Hlk145367726
	_Hlk121858009
	_GoBack
	_Hlk121930290
	_GoBack
	_Hlk118921038
	_Hlk116234101
	_Hlk116233784
	_Hlk143433849
	_GoBack
	_GoBack
	_GoBack
	_GoBack

