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ABSTRACT

The CUBN gene polymorphisms have been implicated in the pathogenesis of diabetes mellitus,
encompassing both type 1 diabetes and type 2 diabetes. Nevertheless, the outcomes have been erratic.

We conducted a comprehensive review to examine the connections. The literature was obtained
from PubMed, ISI Web of Science, EmBase, and Scopus databases. The systematic review of the
relationships between CUBN gene polymorphisms and diabetes risk identified 8 studies based on
the search technique and inclusion criteria. Every single study that was considered used a case-
control methodology. There was no study that was not considered to be of “high” or “medium”
quality. The CUBN gene polymorphism in type 2 diabetes was the subject of five investigations
involving 54,0970 patients and 435,312 controls.

The CUBN gene polymorphism in type 1 diabetes was the subject of three studies including
19,660 patients and 388,374 controls. The majority of the research were conducted in European
communities, with one study specifically focusing on American groups.

Finally, the investigations varied in the platform utilized for genotyping or sequencing. While
the study uncovers a new connection between the CUBN gene polymorphism and type 1 diabetes,
the specific mechanism by which this polymorphism increases the chance of developing diabetes
requires additional exploration.

The results offer fresh perspectives on the genetic structure of albuminuria and emphasize specific
genes and pathways that can be targeted to prevent kidney damage associated with type 2 diabetes.

Our findings suggest that the CUBN gene may play a significant role in the genetic vulnerability
to diabetes in individuals of European and American descent. Nevertheless, the generalizability of
these findings to other ethnic groups remains unknown due to the previously documented significant
variations in the genetic structure of CUBN gene between European and African populations
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INTRODUCTION

Severe vascular complications can cause major  system attacks and destroys the pancreatic beta cells
injury and death in people with diabetes mellitus  in type 1 diabetes mellitus (T1D). Although they
(DM), a prevalent chronic condition. The immune  only account for about 5-10% of all diabetes cases
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globally, T cells are the principal culprits in this dis-
ease [Roep B et al., 2021]. Type 2 diabetes mellitus
(T2D), affecting 90-95% of patients with diabetes,
arises from inadequate insulin production in re-
sponse to insulin resistance [Galicia-Garcia U et
al., 2020]. Both types of diabetes can be influenced
by environmental factors such as location, body
mass index, food choices, and level of physical ac-
tivity. Nevertheless, hereditary susceptibilities play
a significant role in both forms of DM [Polychrona-
kos C, Li Q, 2011; Colberg S et al., 2016].

Cubilin (CUBN) is a 460-kDa protein found in
the plasma membrane and expressed in many differ-
ent organs, such as the proximal tubules of the kid-
neys, the placenta, the lining of the intestines, and
maybe even the thymus [Christensen E, Nielsen R,
2007]. Endocytosis of the complex 25(OH)D3-DBP
is completely reliant on the membrane proteins
megalin and CUBN gene in the kidney, which is re-
sponsible for producing the vast majority of sys-
temic 1,25(0OH)2D3 [Christensen E, Birn H, 2001;
Willnow T, Nykjaer A, 2002]. Steroid hormones are
thought to penetrate cells only through passive dif-
fusion across the plasma membrane. Recent re-
search has discovered an endocytic pathway that is
responsible for delivering the steroid 25-hydroxyvi-
tamin D3 to the kidney [Nykjaer A et al., 1999].
This discovery resulted in a revised understanding
that endocytosis may have a significant impact on
the specific targeting and absorption of steroid hor-
mones by different types of cells.

The importance of CUBN gene in the 25(OH)D3-
DBP complex’s endocytic route has recently been
highlighted by additional research. New research
shows that when dogs and humans both lose a func-
tional CUBN gene, 25(OH)D3 is lost in urine and
plasma levels of 25(OH)D3 and 1,25(0OH)2D3 drop
[Nykjaer A et al., 2001]. Previous research on the
possible functions of these common single nucleo-
tide polymorphisms (SNPs) in T1D and T2D has
yielded contradictory findings; thus, we performed a
revised meta-analysis to draw a more solid conclu-
sion regarding the importance of the associations be-
tween the four common polymorphisms in the CUBN
gene and susceptibilities to T1D and T2D.

MATERIAL AND METHODS

This investigation followed the Preferred Re-
porting Items for Systematic Reviews and Meta-
Analyses qguidelines, encompassing literature
searching, inclusion and exclusion criteria, data
extraction, quality evaluation, and statistical anal-
ysis [Moher D et al., 2010]. Ethical approval was
unnecessary as we did not conduct any experi-
ments involving human volunteers or animals.

Search strategy: A comprehensive search was
performed in PubMed, ISI Web of Science, Sco-
pus, Cochrane Library, and Embase Data. The
main search terms and Medical Subject Headings
(Mesh) utilized were: (“type 2 diabetes mellitus”
OR “NIDDM” OR “type 1 diabetes mellitus” OR
“IDDM” OR *“diabetes mellitus”) AND (“cubilin”
OR “CUBN”) AND (“polymorphisms” OR “single
nucleotide polymorphism” OR “SNP” OR “varia-
tion”). The search approach employed a synthesis
of the chosen keywords to identify all possible ar-
ticles. The investigations utilized Polymerase
Chain Reaction-Restriction Fragment Length
Polymorphism (PCR-RFLP) and allelic discrimi-
nation technique employing Tag-Man Real-time
PCR to determine the genetic makeup of the four
CUBN gene polymorphisms. In addition, the origi-
nal and review articles were analyzed for cross-
references in order to find possible publishing.
Only the study with the largest sample size was
taken into account if multiple articles were pub-
lished using the same study data. The literature
search was updated on February 29th, 2024.

Inclusion and Exclusion criteria: The inclu-
sion criteria were employed to ascertain the studies
that were incorporated. (1) An unpublished study;
(2) research that compares a group of individuals
with a particular condition (cases) to a group with-
out the condition (controls) or a study that tracks a
group of individuals over a period of time; (3) a
study that examines the links between specific
variations in the CUBN gene and the likelihood of
developing T1D or T2D; and (4) a study that offers
sufficient data to compute the odds ratio (OR)
along with a 95% confidence interval. The analysis
excluded studies that met the following criteria:
(1) being confined to case reports or review pa-
pers; (2) including cases with other disorders, such
as osteoporosis or coronary heart disease; or (3)
relying on pedigree data for the study.
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Data extraction: The findings of each inquiry
are as stated below: The following contains the
necessary information: The necessary data com-
prises the following: (1) the name of the primary
author, (2) the year of publication, (3) the country
of origin, (4) the ethnicity of the study population,
(5) the gender distribution and mean age of par-
ticipants in both the case and control groups, (6)
the average age at which symptoms appeared in
the case group, (7) the distribution of genotypes in
both the case and control groups, and (8) the p
value for the Hardy-Weinberg equilibrium test in
the control group. Further information is required.
Two authors conducted separate evaluations of
each paper to assess their suitability for inclusion.
We engaged in extensive deliberation until we
achieved unanimity on all issues.

Quality assessment: To assess the methodolog-
ical rigor of the studies included in the analysis,
two reviewers employed the Newcastle-Ottawa
Scale. The Newcastle-Ottawa Scale consists of
nine aspects: Selection, Comparability, and Expo-
sure. The rating scale ranges from zero to nine
stars, with studies scoring 0-3, 4-6, or 7-9 catego-
rized as low, moderate, or high-quality, respec-
tively [Stang A, 2010].

Statistical analysis: This research looked at the
associations between polymorphisms in the CUBN
gene and the likelihood of getting type 1 or type 2
diabetes. Pooled odds ratios (ORs) with 95% con-
fidence intervals were calculated using a multipli-
cative genetic model. Z tests were used to deter-
mine whether the combined odds ratios (ORS)
were statistically significant. For statistical pur-
poses, a p-value below 0.05 was considered impor-
tant. Using the Q-statistic and the I*-statistic, we
checked for study heterogeneity [Higgins J et al.,
2003]. The pooled odds ratios were calculated
using either the random-effects model (Der Simo-
nian-Laird technique) or the fixed-effects model
(Mantel-Haenszel method) [Dettori J et al., 2022],
depending on the existence (p < 0.10) or absence
(p = 0.10) of heterogeneity. A meta-regression
analysis was conducted using maximum likelihood
estimation to investigate the potential sources of
heterogeneity among studies. An investigation was
conducted to examine subgroups based on ethnic-
ity. A sensitivity analysis was conducted by sys-
tematically deleting one study at a time to assess

the robustness of the findings. The Begg’s funnel
plot, which is a scatter plot of the effect size plot-
ted against the sample size, was created to visually
identify any bias or systematic heterogeneity [Begg
C, Mazumdar M, 1994]. Egger’s test was used to
evaluate publication bias, with statistical signifi-
cance set at p<0.05. The data was analyzed using
STATA version 11 (StataCorp LP, College Station,
Texas, USA).

REsSuULTS

Characteristics of the studies: You can see all
the processes we took to search the literature in
figure. The characteristics of the studies are listed
in table 1. The systematic review of the relation-
ships between CUBN gene polymorphisms and di-
abetes risk identified 8 studies based on the search
technique and inclusion criteria. Every single
study that was considered used a case-control
methodology. There was no study that was not
considered to be of “high” or “medium” quality.
The CUBN gene polymorphism in T2D was the
subject of five investigations involving 54,0970
patients and 435,312 controls (Table 1). The CUBN
gene polymorphism in T1D was the subject of
three studies including 19,660 patients and 388,374
controls (Table 1). The majority of the research
were conducted in European communities, with
one study specifically focusing on American
groups. Finally, the investigations varied in the
platform utilized for genotyping or sequencing, as
indicated in table 1. Most of the research employed
Next-Generation Sequencing technology, with six
investigations. Among these, two studies utilized
various forms of Genome-Wide Association re-
search (GWAS), two studies employed RFLP-
PCR, and one study used Exome-Wide Association
investigations (EXWAS).

CUBN gene polymorphism and T1D: First se-
lected study showed that shed light on the genetic
architecture of genes and pathways that are targets
for preventing kidney disease associated with dia-
betes [Ahluwalia T et al., 2019]. Data from 33,985
European-ancestry people (15,872 with and 18,113
without diabetes) and 2605 Greenlanders were
used in a two-stage exome-wide association re-
search to discover coding variations. They found
an uncommon missense mutation (A1690V) in the
CUBN gene that is related with T1D as a continu-
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TABLE 1
Summary of selected studies related to CUBN gene polymorphisms
in type 1 diabetes (T1D) and type 2 diabetes (T2D)
- Population Age Genotyping —; .. Quality
Study ID, Countr Ethnicit Findings
y y y Case Control  Case Control Method 9 Score
T2D
Greece
(Tsekmekidou et al., 2020) Euro. 716 542 68.93+95373.53+7.15 RFLP-PCR  SA 8
Germany 39, 178,
(Albert et al., 2019) Euro. 1797 g0 669 68 Tag-Man — NA !
Mix Europe
(Ahluwalia et al., 2019) Euro. 15,872 18,113 68.1+7.7 48.6+13.7 EXWAS SA 7
Mix Europe
(Uglebjerg et al., 2023) Euro. 31,155 370,061 30.77 +5.7027.10 + 450 GWAS SA 8
USA USA 520 535 61.6+105 49.0+119 AXIOM  SA 8
(Ma et al., 2016) T T
Mix Europe
(Teumer et al.. 2016) Euro. 5,825 4,6061 57 56.5 GWAS SA 8
T1D
Mix Europe
(Ahluwalia et al., 2019) Euro. 15,872 18,113 23.1+9.9 48.6+13.7 EXWAS SA 8
Mix Europe
(Uglebjerg et al., 2023) Euro. 3,588 370,061 29.40 + 4.8027.10+4.50 GWAS SA 8
Germany Euro. 200 200 11.5+451 13.23+4.16 RFLP-PCR  SA 7

(Ramos-Lopez et al., 2010)

Nores: AXIOM, Affymetrix Axiom Biobank Genotyping Array; GWAS, Genome-wide association study; EXWAS,
Exposome-wide association study; RFLP-PCR, restriction fragment length polymorphism-PCR, Significant

association -SA,No association NA

ous measure in the combined European population
(rs141640975, p= 1.3x107"). In a separate study,
researchers used four CUBN missense variants in
T1D populations from several European cohort
studies and non-diabetic individuals from the UK
Biobank — to conduct a genetic association-based
linear regression analysis [Uglebjerg N et al.,
2023]. The strong correlations between diabetes
and the four CUBN missense variations
(rs141640975, rs144360241, rs45551835,
rs1801239) point to CUBN’s multifaceted function
and highlight the need for additional research into
the potential role of CUBN in the future of diabe-
tes-related problem personalization. Using RFLP-
PCR, the third study that was chosen genotyped
people with T1D as well as healthy controls for
five polymorphisms that were found within the
CUBN gene [Ramos-Lopez E et al., 2010]. While
the study uncovers a new connection between the
CUBN gene polymorphism and T1D, the specific
mechanism by which this polymorphism increases

the chance of developing diabetes requires addi-
tional exploration (Table 2). CUBN gene poly-
morphism and T2D: In the first selected study
[Tsekmekidou X et al., 2020], to determine the role
of CUBN gene variations in the heritability of T2D,
genotyped this gene in 716 individuals diagnosed
with the disease and 542 healthy controls of Greek
descent. The findings from their study suggest that
the CUBN gene may have a significant role in the
genetic vulnerability to T2DM in the Greek popu-
lation. Ma J. et al. (2016) examined data from
next-generation exome sequencing (NGES) to in-
vestigate the impact of genetic variations in the
CUBN gene on the risk of T2D and diabetes-asso-
ciated kidney complications in black Americans.
They showed that evidence for genetic association
exists between a CUBN gene variant with the risk
of T2D and diabetes-associated kidney complica-
tions in populations with recent African ancestry.
Teumer A. et al. (2016) performed functional stud-
ies after GWAS and independent replication in up
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TABLE 2

Associations for the CUBN gene polymorphism and diabetes

Genotype (Number)

Study Id, Databases  SNP (rsID) .
Diabetes Control

Mix Europe
[Ahluwalia, TS, et al., 2019]
AFTEREU cohort rs1801239 CC (10) CT (146) TT(698) CC (4,033) CT (68,575) TT (297,244)
UK-ROI cohort CC(15) CT(193) TT(851) CC (4,033) CT (68,575) TT (297,244)
GENESIS cohort CC(17) CT(259) TT (1048) CC (4,033) CT (68,575) TT (297,244)
Mix Europe
[Ahluwalia, TS, etal., 2019] rs141640975 AA(0) AG(8) GG (846) AA(0) AG(101) GG (289)
AFTEREU cohort

rs3740165 AA(52) AG (88) GG (60) AA(10) AG(101) GG (89)
Germany rs2796835 GG (0) GC(0) CC(200) GG (0) GC (0) CC (200)
[Ramos-Lopez, E, et al., rs1801233 AA(12) AG(188) GG (0) AA(6) AG (194) GG (0)
2010] 1s3740168 CC(0) CG(7) GG(193) CC(0) CG(2) GG (198)

rs1801229 GG (9) GA(7) AA(184) GG (4) GA (0) AA (196)
Germany
[Albert, C, et al, 2016] rs1801239 CC(2) CT(@®) TC(22) CC(2) CT(27)  TC(133)
Mix Europe 141640975 AA (1) AG (66) GG (3,806) AA(1) AG(152) GG (9,270
[Ahluwalia, TS, et al., 2019] ' @ (66) (3.806) @ (152) (9.270)
Mix Europe
[Ahluwalia, TS, et al., 2019]
DiaGene cohort CC(3) CT(1,681) TT(0) CC (4) CT (1465) TT (0)
Rotterdam cohort rs1801239 CC (15) CT(209) TT(798) CC(I11) CT(198)  TT(698)

ANDIS cohort
UKBB cohort

CC(89) CT (1,653) TT (7,625) CC (3,937) CT (64,572) TT (291,240)
CC (153) CT (2,839) TT (11,888) CC (3,937) CT (64,572) TT (291,240)

to 5,825 European ancestry diabetics and up to
46,061 non-diabetic individuals to gain insight
into a CUBN gene variant associated with the risk
of T2D and diabetes-related kidney complications.
They observed several intriguing signals among
persons with diabetes, and gene-by-diabetes inter-
actions were confirmed for variations in the CUBN
gene. Albert C. et al. (2019) examined the correla-
tion between genetic variations in functional poly-
morphisms of matrix metalloproteinase and CUBN
gene with the occurrence of diabetic nephropathy,
end-stage renal disease, and cardiovascular disease
in Caucasian individuals with T2D. The findings
suggest that CUBN-SNPs may have an impact on
the likelihood of developing T2D, diabetic ne-
phropathy, or end-stage renal disease. Ahluwalia
T.S. et al. (2019) conducted an exome-wide asso-
ciation study using a two-step strategy consisting
of a discovery stage and a replication stage to de-
tect coding variations. The study contained data

from 33,985 adults of European descent, consist-
ing of 15,872 persons with diabetes and 18,113 in-
dividuals without diabetes. Additionally, data from
2605 Greenlanders were also included. The inves-
tigation has identified a scarce coding variation in
the CUBN gene linked to albuminuria in diabetic
and non-diabetic patients. These genes have been
linked to malfunction in the kidneys and heart. The
results offer fresh perspectives on the genetic
structure of albuminuria and emphasize specific
genes and pathways that can be targeted to prevent
kidney damage associated with T2D (Table 2).
DiscussionVitamin D plays a crucial role in var-
ious biological processes, including regulating the
immune system, modulation of insulin secretion,
and enhancing insulin resistance [Lemire J, 2000;
Pittas A, et al., 2007]. These processes are closely
related to the development of diabetes mellitus and
are susceptible to the effects of different gene poly-
morphisms such as CUBN gene [Akhlaghipour | et
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al., 2022]. To address the conflicting findings of
previous research with limited sample sizes, we
conducted a systematic study to elucidate the rela-
tionship between CUBN gene polymorphisms and
the likelihood of developing T1D and T2D. As far
as we know, this is the initial comprehensive evalu-
ation examining the connection between variations
in the CUBN gene and both T1D and T2D. Our anal-
ysis indicates a strong association between a spe-
cific variation in the CUBN gene and the likelihood
of developing both T1D and T2D, particularly
among individuals of European descent.

The findings of our study indicate that there is
an association between the CUBN polymorphisms
(namely rs1801239, rs141640975, and rs1801239)
and T2D. These intronic variations have not been
previously associated with T2D. However, it is
still uncertain if these variations result in an al-
tered function of the protein that is encoded. There
has been no exploration of the relationship be-
tween CUBN and T1D. However, variations in the
genes involved in the vitamin D pathway are linked
to T1D and impact the levels of 25(OH)D3 or their
MRNA expression. Furthermore, compelling data
indicates that early-life Vitamin D supplementa-
tion decreases the likelihood of developing T1D.
Therefore, future studies should investigate the
precise molecular processes linking these SNPs
with T1D and T2D. In a study, researchers primar-
ily examined the influence of the rs3740165 poly-
morphism in the CUBN gene on the likelihood of
developing T1D in the German population. This is
significant because other genes in the vitamin D
cascade have been linked to T1D. Based on their
data, the researchers found that CUBN polymor-
phism was more common in individuals with T1D
compared to the healthy control group. Therefore,
the CUBN gene could contribute to the suscepti-
bility of T1D. The data from another study, when
paired with our results, may indicate that CUBN
polymorphisms play a role in the development of
dysglycemia, regardless of the specific type of dia-
betes [Ramos-Lopez E et al., 2010]. Contrary to
what we observed, the authors were unable to dem-
onstrate a correlation between rs3740165 or other
SNPs and concentrations of 25(OH)D or
1,25(0OH)2D [Krasniqi E et al., 2021].

It is still necessary to determine whether the
connections revealed in the previous investiga-
tions are causal [Ma J et al., 2016; Teumer A et al.,
2016; Ahluwalia TS et al., 2019]. Based on the cu-
mulative evidence, it is possible to hypothesize
that mutations in the CUBN gene play a role in the
genetic predisposition to different types of diabe-
tes and associated complications.

LIMITATIONS

Our review has some limitations. The recruit-
ment of study participants was limited to two
prominent European diabetes centers, resulting in
a restricted number of people enrolled. Further-
more, the diagnosis of T2DM in the various stud-
ies included primarily relied on fasting plasma
glucose and hemoglobin Alc levels. Participants
were not assessed using the Oral Glucose Toler-
ance Test, considered the most sensitive approach
for diagnosing diabetes [Association, AD, 2020].
Third, our review did not evaluate the impact of
gene-gene and gene-environment interactions on
the development of DM, as there was insufficient
data available from the papers included in our
study.

CONCLUSION

Our findings suggest that the CUBN gene may
play a significant role in the genetic vulnerability
to DM in individuals of European and American
descent. Nevertheless, the generalizability of these
findings to other ethnic groups remains unknown
due to the previously documented significant vari-
ations in the genetic structure of CUBN gene be-
tween European and African populations. Our data
suggest that there may be an indirect impact of
dysregulation in vitamin D metabolism on the de-
velopment of DM. Furthermore, due to our re-
stricted sample size and the highly variable nature
of the CUBN gene region, it is not possible to draw
a definitive conclusion. However, this work is the
first to establish a connection between a variation
of the CUBN gene and T1D and T2D. Additional
research is necessary to reproduce our results and
elucidate the intricate underlying mechanisms.

10



THE NEW ARMENIAN MEDICAL JOURNAL, Vol. 18 (2024), Is.3, p. 4-12

Karmarov R.K. et al.

REFERENCES

Ahluwalia TS, Schulz CA, Waage J, Skaaby T,
Sandholm N., et al (2019). A novel rare CUBN
variant and three additional genes identified in
Europeans with and without diabetes: results
from an exome-wide association study of al-
buminuria. Diabetologia. 62(2): 292-305 DOI:
10.1007/s00125-018-4783-z

Akhlaghipour I, Bina AR, Mogharrabi MR,
Fanoodi A, Ebrahimian AR., et al (2022). Sin-
gle-nucleotide polymorphisms as important
risk factors of diabetes among Middle East
population. Human Genomics. 16(1): 11 DOI:
10.1186/s40246-022-00383-2

Albert C, Kube J, Albert A, Schanze D, Ze-
nker M, Mertens PR (2019). Cubilin Single
Nucleotide Polymorphism Variants are Asso-
ciated with Macroangiopathy While a Matrix
Metalloproteinase-9 Single Nucleotide Poly-
morphism Flip-Flop may Indicate Suscepti-
bility of Diabetic Nephropathy in Type-2 Dia-
betic Patients. Nephron. 141(3): 156-165 DOI:
10.1159/000494391

Association AD (2020). Classification and
Diagnosis of Diabetes: Standards of Medical
Care in Diabetes — 2021. Diabetes Care. 44(1):
S$15-S33 DOI: 10.2337/dc21-S002

Begg CB, Mazumdar M (1994). Operating
characteristics of a rank correlation test for
publication bias. Biometrics. 50(4): 1088-
1101

Christensen El, Birn H (2001). Megalin and
cubilin: synergistic endocytic receptors in
renal proximal tubule. Am J Physiol Renal
Physiol. 280(4): F562-573 DOI: 10.1152/
ajprenal.2001.280.4.F562

Christensen EIl, Nielsen R (2007). Role of
megalin and cubilin in renal physiology and
pathophysiology. Rev Physiol Biochem Phar-
macol. 158: 1-22 DOI: 10.1007/112_0604

Colberg SR, Sigal RJ, Yardley JE, Riddell MC,
Dunstan DW., et al (2016). Physical Activity/
Exercise and Diabetes: A Position Statement
of the American Diabetes Association. Dia-
betes Care. 39(11): 2065-2079 DOI: 10.2337/
dc16-1728

Dettori JR, Norvell DC, Chapman JR (2022).
Fixed-Effect vs Random-Effects Models

10.

11.

12.

13.

14.

15.

16.

17.

18.

for Meta-Analysis: 3 Points to Consider.
Global Spine J. 12(7): 1624-1626 DOI:
10.1177/21925682221110527

Galicia-Garcia U, Benito-Vicente A, Jebari S,
Larrea-Sebal A, Siddiqgi H., et al (2020). Patho-
physiology of Type 2 Diabetes Mellitus. Int J
Mol Sci. 21(17): DOI: 10.3390/ijms21176275

Higgins JP, Thompson SG, Deeks JJ, Altman
DG (2003). Measuring inconsistency in meta-
analyses. BMJ. 327(7414): 557-560 DOI:
10.1136/bmj.327.7414.557

Krasnigi E, Boshnjaku A, Wagner KH, Wess-
ner B (2021). Association between Polymor-
phisms in Vitamin D Pathway-Related Genes,
Vitamin D Status, Muscle Mass and Function:
A Systematic Review. Nutrients. 13(9): DOI:
10.3390/nu13093109

Lemire J (2000). 1,25-Dihydroxyvitamin D3
— a hormone with immunomodulatory proper-
ties. Z Rheumatol. 59(1): 24-27 DOI: 10.1007/
5003930070034

Ma J, Guan M, Bowden DW, Ng MC, Hicks
PJ., et al (2016). Association Analysis of the
Cubilin (CUBN) and Megalin (LRP2) Genes
with ESRD in African Americans. Clin J Am
Soc Nephrol. 11(6): 1034-1043 DOI: 10.2215/
cjn.12971215

Moher D, Liberati A, Tetzlaff J, Altman DG
(2010). Preferred reporting items for system-
atic reviews and meta-analyses: the PRISMA
statement. Int J Surg. 8(5): 336-341 DOI:
10.1016/j.ijsu.2010.02.007

Nykjaer A, Dragun D, Walther D, Vorum H, Ja-
cobsen C., et al (1999). An endocytic pathway
essential for renal uptake and activation of the
steroid 25-(OH) vitamin D3. Cell. 96(4): 507-
515 DOI: 10.1016/s0092-8674(00)80655-8

Nykjaer A, Fyfe JC, Kozyraki R, Leheste JR,
Jacobsen C., et al (2001). Cubilin dysfunc-
tion causes abnormal metabolism of the ste-
roid hormone 25(OH) vitamin D(3). Proc Natl
Acad Sci U S A. 98(24): 13895-13900 DOI:
10.1073/pnas.241516998

Pittas AG, Lau J, Hu FB, Dawson-Hughes B
(2007). The role of vitamin D and calcium
in type 2 diabetes. A systematic review and
meta-analysis. J Clin Endocrinol Metab 92(6):

11



Karmarov R.K. et al.

THE NEW ARMENIAN MEDICAL JOURNAL, Vol. 18 (2024), Is.3, p. 4-12

19.

20.

21.

22.

23.

2017-2029. DOI: 10.1210/jc.2007-0298

Polychronakos C, Li Q (2011). Understand-
ing type 1 diabetes through genetics: advances
and prospects. Nat Rev Genet. 12(11): 781-
792 DOI: 10.1038/nrg3069

Ramos-Lopez E, Lange B, Penna-Martinez M,
Briick P, Swiech K., et al (2010). The role of
cubilin gene polymorphisms and their influ-
ence on 25(0OH)D3 and 1,25(0H)2D3 plasma
levels in type 1 diabetes patients. J Steroid
Biochem Mol Biol. 121(1-2): 442-444 DOI:
10.1016/j.jsbmb.2010.03.087

Roep BO, Thomaidou S, van Tienhoven R, Zal-
dumbide A (2021). Type 1 diabetes mellitus as
a disease of the B-cell (do not blame the im-
mune system?). Nat Rev Endocrinol. 17(3):
150-161 DOI: 10.1038/s41574-020-00443-4

Stang A (2010). Critical evaluation of the
Newcastle-Ottawa scale for the assessment of
the quality of nonrandomized studies in meta-
analyses. Eur J Epidemiol. 25(9): 603-605
DOI: 10.1007/s10654-010-9491-z

Teumer A, Tin A, Sorice R, Gorski M, Yeo NC.,

24,

25.

26.

et al (2016). Genome-wide Association Stud-
ies Identify Genetic Loci Associated With Al-
buminuria in Diabetes. Diabetes. 65(3): 803-
817 DOI: 10.2337/db15-1313

Tsekmekidou X, Tsetsos F, Koufakis T, Karras
SN, Georgitsi M., et al (2020). Association be-
tween CUBN gene variants, type 2 diabetes and
vitamin D concentrations in an elderly Greek
population. J Steroid Biochem Mol Biol. 198:
105549 DOI: 10.1016/j.jsbmb.2019.105549

Uglebjerg N, Ahmadizar F, Aly DM, Cafiadas-
Garre M, Hill C., et al (2023). Four missense
genetic variants in CUBN are associated with
higher levels of eGFR in non-diabetes but not
in diabetes mellitus or its subtypes: A genetic
association study in Europeans. Front Endo-
crinol (Lausanne). 14: 1081741 DOI: 10.3389/
fendo.2023.1081741

Willnow TE, Nykjaer A (2002). Pathways for
kidney-specific uptake of the steroid hormone
25-hydroxyvitamin D3. Curr Opin Lipidol.
13(3): 255-260 DOI: 10.1097/00041433-
200206000-00004

12



THE NEW ARMENIAN MEDICAL JOURNAL
Volumel8 (2024). Issue 3

The Journal is founded by
Yerevan State Medical
University after M. Heratsi.

Rector of YSMU

Armen A. Muradyan

Address for correspondence:
Yerevan State Medical University

2 Koryun Street, Yerevan 0025,
Republic of Armenia

Phones:

(+37410) 582532 YSMU

(+37493 588697 Editor-in-Chief

Fax: (+37410) 582532
E-mail:namj.ysmu@gmail.com, ysmiu@mail.ru
URL:http//mwww.ysmu.am

Our journal is registered in the databases of Scopus,
EBSCO and Thomson Reuters (in the registration process)

Scorus EBSCO
REUTERS

Copy editor: Tatevik R. Movsisyan

Printed in "LAS Print" LLC
Director: Suren A. Simonyan
Armenia, 0023, Yerevan,
Acharyan St. 44 Bulding,
Phone: (+374 10) 62 76 12,
E-mail: las.print@yahoo.com

Editor-in-Chief
Arto V. Zilfyan (Yerevan, Armenia)
Deputy Editors
Hovhannes M. Manvelyan (Yerevan, Armenia)

Hamayak S. Sisakyan (Yerevan, Armenia)
Executive Secretary

Stepan A. Avagyan (Yerevan, Armenia)
Editorial Board
Armen A. Muradyan (Yerevan, Armenia)

Drastamat N. Khudaverdyan (Yerevan, Armenia)
Levon M. Mkrtchyan (Yerevan, Armenia)
Foregin Members of the Editorial Board
Carsten N. Gurt (Memmingen, Germay)
Muhammad MI1FTAHUSSURUR (Indonesia)
Alexander Woopman (Dharhan, Saudi Arabia)
Hesam Adin Atashi (Tehran, Iran)
Coordinating Editor (for this number)
Mahdi Esmaeilzadeh (Mashhad, Iran)

Editorial Advisory Council
Ara S. Babloyan (Yerevan, Armenia)

Aram Chobanian (Boston, USA)

Luciana Dini (Lecce, Italy)

Azat A. Engibaryan (Yerevan, Armenia)
Ruben V. Fanarjyan (Yerevan, Armenia)
Gerasimos Filippatos (Athens, Greece)
Gabriele Fragasso (Milan, Italy)

Samvel G. Galstyan (Yerevan, Armenia)
Arthur A. Grigorian (Macon, Georgia, USA)
Armen Dz. Hambardzumyan (Yerevan, Armenia)
Seyran P. Kocharyan (Yerevan, Armenia)
Aleksandr S. Malayan (Yerevan, Armenia)
Mikhail Z. Narimanyan (Yerevan, Armenia)
Levon N. Nazarian (Philadelphia, USA)
Yumei Niu (Harbin, China)

Linda F. Noble-Haeusslein (San Francisco, USA)
Arthur K. Shukuryan (Yerevan, Armenia)
Suren A. Stepanyan (Yerevan, Armenia)
Gevorg N. Tamamyan (Yerevan, Armenia)
Hakob V. Topchyan (Yerevan, Armenia)
Alexander Tsiskaridze (Thilisi, Georgia)
Konstantin B. Yenkoyan (Yerevan, Armenia)
Peijun Wang (Harbin, Chine)



13.

22.

35.

42.

51

60.

68.

82.

93.

99.

106.

112.

119.

THE NEW ARMENIAN MEDICAL JOURNAL ;“'
Volumel8 (2024). Issue 3

o TR

CONTENTS

Karmarov R.K., Raaim F.,, AKHUNBAEVA T., TOGUZBAEVA K., DzHUSUPOV K
CUBN GENE POLYMORPHISMS AND SUSCEPTIBILITY TO TYPE 2 DIABETES VERSUS
TYPE 1 DIABETES: ASYSTEMATIC REVIEW

AFROUGHI F., PADYAB Z., SHARIFI M., SALEHNASAB C., AFROUGHI S.
PREVALENCE AND RISK FACTORS OF GESTATIONAL DIABETES MELLITUS AMONG
PREGNANT WOMEN: A CROSS-SECTIONAL STUDY IN SOUTHERN IRAN

HARUTYUNYAN K.R., ABRAHAMYAN H.T., ADAMYAN S.H., TER-MARKOSYAN A.S.
MECHANISM OF BACTERIAL LIPOPOLYSACCHARIDE EFFECT ON THE FUNCTIONAL
ACTIVITY OF THE HEART IN VITRO. CORRECTION OF ITS EFFECTS BY THE CALCIUM
REGULATING HORMONE SYSTEM

NOURBAKHSH S.M.K., HASHEMI E., KHEYRI M., BAHADORAM M., KEIKHAEI B., HASSANZADEH S.
COMPARISON OF LEPTIN AND FERRITIN LEVELS IN BETA-THALASSEMIA MAJOR AND

HEALTHY INDIVIDUALS

IsmaiLov I. D., KaLmarov R. K., RaHim F.,, Momunova A. A., KILINC N.
COMPARATIVE CHARACTERISTICS OF THE CONDITION OF TISSUE UPPER
RESPIRATORY TRACT IN CHILDREN WITH RESPIRATORY DISEASES LIVING IN
KYRGYZSTAN, LOCATED AT DIFFERENT ALTITUDES ABOVE SEA LEVEL

TADEVOSYAN N.S., POGHOSYAN S.B., MURADYAN S.A., KHACHATRYAN B.G., TER-ZAQARYAN
S.H., KIRAKOSYAN G.V,, GuLoYAN H.A., BABAYAN T.L.
ENVIRONMENTAL POLLUTION OF SOME FOOTHILL REGIONS OF ARMENIAWITH
ORGANOCHLORINE PESTICIDES AND ISSUES OF MORBIDITY

BARIrMbp N., OsMaN E.H.A., ALFAKI M.A., ANSARI MD R.
NONINVASIVE PROTEOMIC BIOMARKER IN DISORDERS OF THE NONALCOHOLIC
FATTY LIVER

BARrRr Mp. N., ANSARI MD.R., ALFAKI M. A.
THE ROLE OF EVOLVING TECHNIQUES AND PROSPECTIVE IMPLICATIONS OF
BIOMARKERS IN LIVER DISEASE

MoHAMMAD I., KHAN M.S., ANSARI M.R.
GINGER REVITALIZED: EXPLORING THE MODERN APPLICATIONS OF ZINGIBER
OFFICINALE IN MEDICINE AND BEYOND

MoHAMMED I., OSMAN E.H.A., ALFAKI M.A.M.
ANTI-NEURODEGENERATIVE ACTIVITY OF THE PROBIOTIC STRAIN LACTOBACILLUS
ACIDOPHILUS

PoyiL M.M., SHAMNA K. P, Raja K.
COMBATING MULTI-DRUG RESISTANCE: POTENTIALS OF KALANCHOE PINNATA
EXTRACTS AGAINST BACTERIAL PATHOGENS

OAMER S., BAKAR 1> ALSANOUSI N.
ANTIOXIDANT DRUGS FROM HYDRO-ETHANOLIC FLORAL EXTRACTS OF IMPATIENS
BALSAMINA L.: AN IN VITRO ANALYSIS

SAAD AHMED O., SAAD AHMED S., TALIB DHEYAB R.
A COMPREHENSIVE EXERCISE PROGRAM IMPROVES FOOT ALIGNMENT IN
CHILDREN WITH FLEXIBLE FLAT FOOT

BOLEIN A. S.

COMPREHENSIVE REVIEW OF LABOR PAIN MANAGEMENT, PERINEAL TEARS, AND
EPISIOTOMY COMPLICATIONS: AFOCUS ON PREVENTION AND THE ROLE OF NURSES



	Untitled



