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Abstract

Background: Infertility, which affects 8%-12% of couples worldwide and 21.9% of couples in Pakistan in particular, is a major reproduc-
tive health issue. In vitro fertilization (IVF) has emerged as a prevalent therapeutic intervention. Recent studies have identified insulin-like
growth factor-I (IGF-I) as a promising biomarker for assessing embryo viability and predicting implantation outcomes in IVF procedures.

Objective: To evaluate the relationship between IGF-I levels and IVF outcomes in women with primary and secondary infertility.

Materials and methods: This prospective cohort study included 133 infertile women (99 with primary infertility and 34 with second-
ary infertility) aged 20-45 years. IGF-I levels were measured using an ELISA kit. Participants were grouped based on infertility type and
cause of infertility. Statistical analyses included the Mann-Whitney U test, Pearson chi-square test, Kruskal-Wallis test, and Pearson
correlation coefficient.

Results: Women with secondary infertility had significantly higher IGF-I levels compared to those with primary infertility
(279.40+85.89 ng/ml vs. 239.11+74.55 ng/ml, p=0.02). Male factors were the predominant cause of infertility in both groups. Patients
with male-factor infertility had the highest IGF-I levels (267.1+£77.6 ng/ml). Significant positive correlations were found between IGF-I
levels and the number of oocytes fertilized (r=0.398, p<0.01), oocytes retrieved (r=0.326, p<0.01), oocytes at metaphase II (r=0.386,
p<0.01), and cleaved embryos (r=0.369, p<0.01).

Conclusion: This study demonstrates a positive correlation between IGF-I levels and various IVF outcomes. Higher IGF-I levels were
associated with improved oocyte retrieval, fertilization, and embryo development.
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INTRODUCTION

According to the World Health Organization (WHO), the
clinical debility of a couple to achieve pregnancy within or
after 12 months of regular sexual intercourse without us-
ing any contraceptive method is termed infertility.!) This
condition is categorized into two types: primary infertili-
ty, when a couple cannot achieve pregnancy after a year or
more of unprotected intercourse, and secondary infertility,
which occurs when a couple has previously conceived but
is now unable to do so again.?) Infertility is estimated to
affect around 8%-12% of couples worldwide, and in some
areas such as the Middle East, Eastern Europe, Central
Asia, South Asia, and Africa it is reaching up to 30%. 1°!
Estimates suggest that about 21.9% of people in Pakistan
live with infertility, with primary infertility accounting for
4% of those affected.[! Of all the factors contributing to in-
fertility, the female component accounts for 40%-55%, the
male component 30%-40%, with 10% due to both partners,
and 10% unknown.®! Data on the prevalence and factors of
infertility in Pakistan is scarce.!®) Male infertility can result
from substandard sperm parameters, including low con-
centration, poor motility, or abnormal morphology. Female
infertility may stem from issues with the uterus, ovaries,
fallopian tubes, or endocrine system.[%7]

Globally, people use assisted reproductive technologies
(ART) like in vitro fertilization (IVF) and intracytoplasmic
sperm injection (ICSI) to treat infertility. Numerous fac-
tors affect the likelihood of clinical pregnancy outcomes in
ART. Securing a suitable embryo for implantation depends
on various internal and external factors, with the female
hormonal environment playing a crucial role.!®! Evidence
suggests that various growth factors contribute to ontog-
eny, with insulin-like growth factor-I (IGF-I) standing out
for its unique functions and potential impact.”! The action
of IGF-I depends on its site of secretion.'”) As an ovarian
IGF system member, it is thought to have direct effects on
human granulosa cells; moreover, it also regulates follicular
activity.>!!l IGF-I and gonadotropins such as luteinizing
hormone (LH) and follicle-stimulating hormone (FSH)
function in an autocrine way to promote follicular develop-
ment and survival as an anti-atretic hormone and secretion
of steroids.['!] IGF-T is also thought to exhibit aromatase ac-
tivity along with estrogen production by growing follicles,
and studies revealed that during embryogenesis, IGF-I has
a major role in regulating the cell cycle.['?) Moreover, it has
been presented as a plausible and potential biomarker of em-
bryo quality, as well as being responsible for successful im-
plantation rates in IVF cycles.'3] The utilization of IVF as
a therapeutic measure for infertility has witnessed a notable
increase in Pakistan, but it is complex and risky. Many wom-
en face challenges in conceiving and suffer from miscarriag-
es due to poor egg quality.[>!3] Given the resource-intensive
nature of IVF treatment, assessing outcomes beforehand is
crucial to reducing patient burden. This involves evaluating
embryo and oocyte status pre-implantation to improve de-
sirable outcomes and minimize risks.

AIMS

This study aims to evaluate the outcomes and cost-effec-
tiveness of IVF by assessing IGF-I levels in women with
primary and secondary infertility. It seeks to understand
IGF-T’s role in predicting successful pregnancy outcomes,
including the number of eggs retrieved and the quality of
embryos. The findings have the potential to inform and
influence IVF treatment decisions, thereby reducing costs
and minimizing the risks associated with redundant inter-
ventions.

MATERIALS AND METHODS

Study design, site, and population

This was a prospective cohort study that was conducted in
collaboration with the Basic Medical Sciences Institute and
Jinnah Postgraduate Medical Centre at the Australian Con-
cept Infertility Clinic in Karachi for a period of 12 months.
The Open Epi calculator was used to determine the sam-
ple size. Based on an expected sensitivity and specificity of
80%, a 5% margin of error, and a 95% confidence level, the
required sample size was calculated to be 133.

During data collection, samples were chosen using a
convenient sampling technique. After securing consent,
study subjects were categorized into two groups depending
on the causes and manifestations of infertility. One hun-
dred thirty-three infertile females of the age group 20-45
who had been infertile for more than two years and had a
regular ovulation cycle (duration: 25-35 days) with no ab-
normalities in the morphology of either of the two ovaries
were included in the study. Women under 20 and over 45
years of age who previously failed IVF/ICSI and had ovar-
ian pathologies or endometriosis were excluded from the
study.

Laboratory parameters

We performed a full family history check and general med-
ical examination on both partners to rule out likely causes
of infertility. For the study, we used an IGF-I ELISA kit to
measure IGF-I levels in lab samples. This kit uses a sand-
wich ELISA method. The kits product number was SEA-
050Hu, and it could detect IGF-I levels between 0.19 and
12 ng/ml.

Patient grouping

We divided the participants into two groups, group Al and
group A2, based on their type of infertility according to the
WHO definition of infertility. Group Al included women
with primary infertility. Group A2 consisted of women
with secondary infertility. Fig. 1 illustrates the flow of pa-
tients in the study. To minimize bias, patients in groups Al

482

Folia Medica | 2024 | Vol. 66 | No. 4



IGF-I Levels as Predictors of Clinical Pregnancy Outcomes

[ Participants Screened ]

(N=150)

N

Excluded (N=14)

Age not aligned with the criteria
(N=5)

History of failed IVFACSI (N=3)
Other pathologies (N=6)

[ Included in Study (N=136) ]

Group A1
(N=99),
Primary

Infertile

Total

analysis

(N=133)

Figure 1. Patient flow chart.

and A2 were evaluated for factors contributing to their in-
fertility. Selection bias was minimized by strictly following
study criteria, and measurement bias was prevented using
standardized procedures, calibrated equipment, and a vali-
dated IGF-I ELISA kit with a specified detection range.

Ethical considerations

The study procedure followed the ethical guidelines of the
institutional and national research committees, as well
as the Helsinki Declaration. JPMC’s institutional review
committee granted ethical authorization, and all subjects
provided informed consent. The information gathered
throughout the research was kept entirely confidential.

Statistical analysis

The data were analyzed using IBM SPSS 23.0. Mean and
standard deviation were presented for quantitative data,
while percentages and counts were reported for qualitative
variables. The Mann-Whitney U test was used to compare
age, BMI, duration of infertility, and IGF-I levels between

y T

participants
in the final

Withdrawal
from the
study (N=3)

Group A2
(N=34),
Secondary
Infertile

primary and secondary infertility. The Pearson chi-square
test assessed the association between the type and causes
of infertility. The Kruskal-Wallis test was used to compare
age, BMI, and IGF-I levels across different causes of infer-
tility, with post hoc analysis using Tukey’s HSD test for BMI
and IGF-I levels. The Pearson coeflicient of correlation was
used to measure the strength of the relationship between
IGF-1, the number of oocytes fertilized, the number of
oocytes retrieved, the number of oocytes in metaphase II,
and the number of cleaved embryos. P-values <0.05 were
considered statistically significant. Scatter plots were used
to depict the correlations between IGF-I levels and other
variables.

RESULTS

Among the 133 samples, 99 females had primary infertili-
ty (A1), while 34 had secondary infertility (A2). The mean
age, BMI, and duration of infertility among group Al and
A2 are shown in Table 1. A comparison of IGF-I levels be-
tween the two groups revealed that females in group Al
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had a mean IGF-I level of 239.11+74.55, whereas those in
group A2 had a mean level of 279.40+85.89. This indicates
significantly higher IGF-I levels in the A2 group, with a
p-value of 0.02 as determined by the Mann-Whitney U Test
(Table 1).

Table 1. Comparison of quantitative characteristics between the

types of infertility
Al A2
Characteristics ~ (n=99) (n=34) p-value
Mean SD Mean SD
Age 31.51 445  32.59 441 0.37
BMI (kg/mz) 25.88 2.72  25.35 3.14 0.57
Duration of in-
fertility (years) 5.21 3.92 6.76 5.03 0.12

IGF-I (ng/ml) 239.11 74.55 27940 8589 0.02%

By using Mann Whitney U Test, *p<0.05 was deemed significant.
SD: standard deviation; BMI: body mass index; IGF-I: insulin-like
growth factor-I

Fig. 2 illustrates the association between the causes of
infertility in groups Al and A2. Among all participants in
group Al (primary infertile females), male factors are the
main cause of infertility, accounting for 61 (61.6%) cases,
followed by female factors and unexplained causes, which
account for 24 (24.2%) and 14 (14.1%) cases, respective-
ly. Among the patients in group A2 (secondary infertile
females), 26 (76.5%) reported male factors as the cause of
infertility, while 4 (11.8%) attributed it to female factors,
and 4 (11.8%) had unexplained causes. The chi-square test
showed no significant association between the cause and
type of infertility.

Causes of Infertility

80+ x%=2.831,P=0.2428

61.61%
60

o
S2l% 24.24%

204
14.14%

11.76% 11.76%

J
Male Factors Female Factors Unexplained

Em A1 (Primary Infertility) B3 A2 (Secondary Infertility)

Figure 2. Association between causes of infertility among groups
Al and A2.

Table 2 presents the mean comparison of age, BMI, and
IGF-I levels across different causes of infertility. Higher
levels of IGF-I were observed in patients with male factors
identified as the cause of their infertility. Specifically, the re-
sults indicated that the mean IGF-I level in patients whose
cause of infertility is due to male factors was 257.1£7.6. In
contrast, the mean IGF-I level for patients whose cause of
infertility is due to female factors was 232.6+46.5, and for
those with unexplained infertility, the mean IGF-I level was
190.0+95.2. The Tukey HSD post hoc test for BMI showed a
significant difference between the male factors and female
factors groups (mean difference = 1.58, p=0.02), with the
male factors group having a higher BMI. No significant
differences in BMI were found between the male factors
and the unexplained groups or between the female factors
and the unexplained groups. For IGF-I levels, a significant
difference was observed between the male factors and the
unexplained groups (mean difference = 77.04, p<0.01),
with the male factors group showing higher levels. Howev-
er, no significant differences were found between the other
groups (Table 3).

Table 4 presents the result of correlation coeflicients and
corresponding significant p-values for IGF-Ilevels and var-
ious reproductive parameters in females undergoing IVF
treatment. IGF-I shows a 39.8% positive correlation with
the number of oocytes fertilized (r=0.398, p<0.01), a 32.6%
positive correlation with the number of oocytes retrieved
per patient (r=0.326, p<0.01), a 38.6% positive correla-
tion with the number of oocytes at metaphase II (r=0.386,
p<0.01), and a 36.9% positive correlation with the number
of cleaved embryos (r=0.369, p<0.01).

Linear regression analysis shows a positive relationship
between IGF-I levels and various reproductive outcomes,
such as the number of oocytes retrieved, fertilized, at meta-
phase II, and embryos cleaved (Fig. 3). Although the posi-
tive slopes indicate increasing reproductive outcomes with
higher IGF-I levels, the R? values are relatively low. IGF-I
levels explain 10.6% of the variability in the number of oo-
cytes retrieved (Fig. 3A), 15.8% in the number of oocytes
fertilized (Fig. 3B), 14.9% in the number of metaphase II
oocytes (Fig. 3C), and 13.6% in the number of embryos
cleaved (Fig. 3D).

DISCUSSION

Infertility is emotionally and mentally challenging. WHO
ranks it as the fifth most serious disability worldwide.
While infertility has many causes, advancements in ART
methods, particularly IVF and ICSI, have increased hope
for couples seeking help.l'3) ART is a complex process re-
quiring high precision and skill, with egg extraction being
particularly challenging for women undergoing infertility
treatment.[>!>!4] Laboratory studies have confirmed the
regulatory role of IGF-I in human reproduction. IGF-I
influences granulosa cell differentiation and stimulates
steroidogenesis in cultured granulosa and luteinizing
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Table 2. Mean comparison of characteristics across causes of infertility

Cause of infertility

Male factors Female factors Unexplained
Parameters p-value
(n=87) (n=28) (n=18)
Mean SD Mean SD Mean SD
Age 31.59 4.00 32.11 6.15 32.22 3.52 0.38
BMI 26.08 2.99 24.50 1.90 26.06 2.84 <0.01*
IGF-I 267.1 77.6 232.6 46.5 190.0 95.2 <0.01*
*p-value <0.05 was considered significant using the Kruskal-Wallis test
Table 3. Multiple comparisons of significant characteristics across causes of infertility
Parameters Comparison Mean difference p-value
Male factors vs. Female factors 1.58 0.02*
BMI Male factors vs. Unexplained 0.02 0.99
Female factors vs. Unexplained -1.56 0.15
Male factors vs. Female factors 34.44 0.09
IGF-I Male factors vs. Unexplained 77.04 <0.01*
Female factors vs. Unexplained 42.60 0.15
*p<0.05 was considered significant for mean difference using Tukey’s HSD test
Table 4. Correlation analysis of IGF-I and various reproductive parameters using Pearson correlation
Parameters IGE-I No of oocytes Nf) of oocyte‘s re- No of oocytes
fertilized trieved / patient metaphase II
r 1
IGF-I
p
0.398 1
Number of oocytes fertilized
p <0.01*
r 0.326 0.933 1
Number of oocytes retrieved / patient
p <0.01*  <0.01*
r 0.386 0.989 0.953 1
Number of oocytes metaphase II
p <0.01* <0.01* <0.01*
r 0.369 0.99 0.932 0.984
Number of cleaved embryos
p <0.01* <0.01* <0.01* <0.01*

*p<0.05 was considered significant for correlation

granulosa cells.'>!7] Many studies have explored markers
to predict ovarian and follicular responses to stimulation,
aiming to improve ART outcomes. Our research focuses on
IGF-I as a biochemical marker for IVF success. Its critical
role in early development and potential as an embryo qual-
ity indicator makes it a promising predictor of IVF results.

Most participants in our study had primary infertility.
We found no significant differences in age, BMI, or infer-
tility duration between primary (A1) and secondary (A2)
infertility groups. However, IGF-I levels were significantly
higher in group A2. Male factors were the main cause of

infertility in both groups. We found no significant associa-
tion between infertility type and cause. Patients with male
factor infertility had higher IGF-I levels compared to those
with female factor or unexplained infertility. We observed
an inverse relationship between BMI and IGF-I levels, with
lower BMI subjects showing higher IGF-I concentrations.
Statistical analysis revealed a significant difference in BMI
between male factor and female factor infertility groups
(p=0.02). The results of our study show that the IGF-I levels
positively correlated with the number of oocytes fertilized,
retrieved, at metaphase II, and cleaved embryos. Linear
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Figure 3. Correlation of IGF-I with various reproductive parameters. A) Correlation between IGF-I levels and the number of oocytes
retrieved; B) Correlation between IGF-I levels and the number of oocytes fertilized; C) Correlation between IGF-I levels and number of
oocytes in metaphase II; D) Correlation between IGF-I levels and number of embryos cleaved.

regression analysis showed positive relationships between
IGF-I levels and these reproductive outcomes. These find-
ings highlight IGF-T’s potential ~ role in reproductive out-
comes, particularly in male factor infertility, and suggest
that higher IGF-I levels may benefit certain reproductive
parameters.

Our findings align with those of Afradiasbagharani et
al., who suggest a positive role for IGF-I in ovulation and
folliculogenesis regulation.!”’ Similarly, our study and the
results reported by Mehta et al. showed that elevated IGF-I
levels could alter regulatory mechanisms in ovarian follicu-
lar genesis, facilitating primary and antral follicle activation
and development. This creates an optimal environment for
embryo growth, potentially increasing pregnancy likeli-
hood in subsequent cycles. Mehta et al. found that higher
follicular fluid (FF) IGF-I levels were associated with better

fertilization, cleavage, blastocyst formation, and top-qual-
ity embryos. The clinical pregnancy rate was significantly
higher in the high IGF-I group (38.3%) compared to the
low IGF-I group (20%) (p=0.02). They reported signifi-
cantly higher cleavage rates in patients with high IGF-I
levels (p=0.001) and strong correlations between high
IGF-I levels and embryo quality (Pearson r=0.3894) and
clinical pregnancy (Pearson r=0.5972). Their ROC curve
data showed a threshold value of FF IGF-I for clinical preg-
nancy (>58.5 ng/mg protein, sensitivity 89.58%, specificity
60.24%).1'8) In a pilot study by Scheffler et al., with the aims
to analyze the association between oocyte cohort quality
and follicular levels of growth hormone (GH) and IGF-I,
they found higher GH and IGF-I levels in normal oocyte
cohorts compared to abnormal ones, with significantly
lower fertilization rates in the abnormal cohort group. They
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concluded that higher follicular levels of GH and IGF-I
were associated with better oocyte quality and matura-
tion.['! Another study noted a positive correlation between
follicular IGF-I and the number of mature oocytes!?”), al-
though some studies did not find these associations.?!:22!
Whereas, according to a Cochrane systematic review, it was
reported that GH treatment improves ovarian response,
leading to more oocytes, embryos, and higher pregnan-
cy and live birth rates in poor responders.!?*! Studies also
showed that adding IGF-I to the culture medium during in
vitro maturation of human oocytes results in more mature
oocytes?#2% and, IGF-I works synergistically with gonado-
tropins, enhancing ovarian responsiveness to FSH and LH
by increasing their receptor expression levels!2%:27],
However, Imterat et al. reported no association between
IGF-I levels and pregnancy rate.[?8! This discrepancy may
be due to their inclusion of polycystic ovarian syndrome
(PCOS) patients, whom we excluded. The ovarian micro-
environment is crucial for normal physiology, and ovu-
latory disorders like PCOS can directly affect IGF-I lev-
els.?”) Rehman et al. also found no relationship between
IGF-I and pregnancy following IVF therapy, possibly due
to different IVF protocols; they used an ultrashort regimen
for ovarian hyperstimulation, while we used the standard
protocol.*] A 2022 study by Duzok et al. reported that GH
levels did not correlate with ovarian reserve markers, de-
spite the known role of GH in granulosa cell function.*"!
It is interesting to mention the study conducted by Gle-
icher N and colleagues, where they divided women into
three IGF-I level groups: low (<132 ng/mL), normal (132-
202 ng/mL), and high (>202 ng/mL). Cycle cancellations
were lowest in the high IGF-I group (11.6%) and highest
in the low IGF-I group (25.0%), showing an inverse cor-
relation between IGF-I levels and cycle cancellation rates.
While oocyte numbers, pregnancy, and live birth rates did
not significantly differ, the normal IGF-I group showed the
highest trend in oocyte numbers and the best outcomes.
This supports their hypothesis that GH supplementation
may primarily improve IVF outcomes in women with low
IGF-I levels, potentially explaining the conflicting results
in the literature about GH use in IVE. GH supplementation
seems beneficial mainly for women with low IGF-I levels,
aligning with its physiological role in the ovaries. Overall,
their findings suggest that higher IGF-I levels reduce cycle
cancellations and indicate that IGF-I could be a marker for
selecting women who might benefit from GH supplemen-
tation in IVE, explaining the varied results in GH use in
IVF treatments.3!) Whereas, in a study conducted in China
by Hou HY and colleagues using an aged mouse model, it
was found that GH increased the number of antral follicles
and retrieved oocytes most effectively at a medium dosage,
followed by high and then low dosages. The enhancements
correlated with increased ATP levels, more frequent homo-
geneous mitochondrial distribution, and improved mito-
chondrial membrane potential. The authors suggested that
GH improves mitochondrial function in oocytes.l*?) Our
study adds to the evidence supporting the role of IGF-I in

reproductive outcomes, particularly in IVF treatments. The
positive correlations between IGF-I levels and various re-
productive parameters align with several previous studies,
although conflicting results across different research set-
tings highlight the complexity of IGF-T’s role in fertility.

CONCLUSION

This study demonstrates a significant positive correlation
between IGF-I levels and various IVF outcomes, including
oocyte retrieval, fertilization, and embryo development.
Women with secondary infertility showed higher IGF-I
levels than those with primary infertility, and patients with
male factor infertility had the highest levels. These findings
support the potential use of IGF-I as a biomarker for pre-
dicting IVF success, which could lead to more personalized
and cost-effective treatments. However, the relatively low
R? values indicate that IGF-I levels alone cannot fully pre-
dict outcomes, highlighting the complexity of fertility. Fu-
ture research should focus on standardizing protocols, es-
tablishing definitive IGF-I thresholds, and exploring its use
in combination with other biomarkers. These results con-
tribute to our understanding of IGF-T’s role in reproductive
biology and represent a step towards more personalized
fertility treatments, potentially improving IVF success rates
and offering new hope to those struggling with infertility.

Limitations

The use of a convenient sampling technique and conduct-
ing the study at a single center may limit the generalizability
of the findings. The lack of long-term follow-up precludes
assessment of the sustained impact of IGF-I levels on
pregnancy outcomes. Potential confounding factors, such
as lifestyle and genetic predispositions, were not fully ac-
counted for, which could influence the results. The study’s
focus on only IGF-I, along with the relatively low R val-
ues, shows that a multifactor approach is needed to better
predict IVF outcomes. Financial constraints prevented the
inclusion of other biomarkers, which could have provid-
ed a more comprehensive analysis. Future research should
include multi-center studies, longitudinal follow-up, and
combined biomarker analysis to enhance predictive accu-
racy and applicability.
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Pe3tome

BBepeHue: Beconue, kotopoe 3arparnBaeT 8% - 12% map Bo Bcém mupe 1 21,9% map B [Takuctane B 4aCTHOCTH, SIB/ISIETCS CEPhE3-
HOII TIpO6/1eMOIi PeNpOYKTUBHOTO 340POBbs. IKCTpakoprnopanbHoe omnofoTsopenne (9KO) cramo pacnpocTpaHEHHBIM TeparieB-
TUYeCKMM BMellaTenbcTBoM. HepjaBHue MccmeoBanys BIABIIN MHCYIMHONOROOHDI (akTop pocta-I (IGF-I) Kak mepcreKTHBHBII
OroMapkep I OLIeHKM KM3HECIIOCOOHOCTH SMOPMOHA 1 IPOTHO3MPOBAHNSA Pe3y/IbTaTOB MMIIAaHTALMM Ipy Hpolenypax KO.

Lenb: Ouenntsb cBazb Mexay yposaamu IGF-1 u pesynbratamu OKO y SKeHIMH ¢ MePBUYHBIM M BTOPUYHBIM OeCIIIOfMEM.

Martepuasnbl 1 MeTOfbl: DTO NIPOCIEKTVBHOE KOTOPTHOE UCCIeNOBaHNe BKII0YaN0 133 6ecriofHble eHIHBI (99 ¢ IepBIYHBIM
GecrtopueM 1 34 ¢ BTOpU4HBIM OecrionueM) B Bospacte 20-45 neT. Yposau IGF-I usmepsimu ¢ nomomibio Habopa ELISA. YyactHuku
OBUIY CTPYIIIVMPOBAHbI HA OCHOBE THIIA 6€CIUIONNSA ¥ IPUUMHBI 6ecrtopys. CTaTUCTIYeCcKuit aHam3 Bkmodan U-Tect MaHHa- YUTHY,
KpuTepnit xu-kBazpat ITupcona, rect Kpackena-Yommica n koaddunment koppensauny Iupcona.

Y >KeHIIMH ¢ BTOPMYHBIM 6eCIIofyeM Obiu 3HaUNTebHO 6oree Bbicokye ypoBHM IGF-1 110 cpaBHEHMIO C )KEHIIMHAM C IePBUYHBIM
6ecrmopyieM (279.40 + 85.89 ng/ml npoTus 239.11 + 74.55 ng/ml, p = 0.02). My>ckoii ¢akTop 6bIT Ipeobnaatomieli IpuInHoi oec-
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IUIOAYsA B 00eMX Ipymmax. Y MalueHTOB ¢ MyXXCKUM dakTopoM becrmopyst 6bum camble BbicoKue yposHM IGFE-I (267.1 £ 77.6 ng/ml)
. 3HauMMble OJIOXKUTEIbHbIE KOPPe/LILny ObUII 00HAPY>KeHbI MeXKAY YpoBHsaMy IGF-I 1 Kom4ecTBOM OIUIOFOTBOPEHHBIX OOLINTOB
(r = 0.398, p<0.01), usBneuénusIx oountos (r = 0.326, p<0,01), oounros B Meradase II (r = 0.386, p<0.01) u gpobreHbIX SIMOPUOHOB
(r = 0.369, p<0.01).

3aknoueHne: ITo uccefoBaHme JeMOHCTPUPYeT TIONOKUTENbHYI0 KOPPe/ALuio MKy ypoBHAMU IGF-1 1 pasmnyHbIMU pesyIib-
taramu IKO. Boree Boicokne yposHy IGF-1 6b111t CBsA3aHbI € YIY4IIEHHBIM U3B/IeYeHIIEM OOLIITOB, OIVIOOTBOPEHNEM U Pa3BUTIIEM
9MOp1OHa.

KnioueBble cnoBa

pasBuUTIE 9MOPUOHA, 6eCIIOAYe, MHCYINHOIOROOHEII (GaKTOp POcTa-1, 9KCTpaKopIopanbHOe OITIOKOTBOPEHIIE, KAIeCTBO OOLIITOB
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