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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
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of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Hyperglycemia and hyperinsulinemia in type
2 diabetes result in complications exacerbated by oxidative
stress, leading to cardiovascular, nephropathic, neuropathic, and
retinopathic problems. Substance P(SP), a natural neuropeptide,
inhibits cell death and enhances cell growth during oxidative
or inflammatory stress, suggesting a potential role in reducing
diabetic complications.

Objective: Investigate serum levels of SP, total antioxidant
status (TAS), glycemic measures, and lipid profiles in non-
obese type 2 diabetic patients and evaluate the relationships
involving these biomarkers.

Method: A case-control study involved 85 adult subjects
(46males & 39females), aged (30-60) year, included two
groups; diabetic group:53(males & females) non-obese type 2
diabetic patients, healthy group: Apparently healthy subjects of
32 individuals chosen from the general population and matched
with patients age, sex and BMI.

Results: The results showed that patients' glucose levels
increased as percentage increase of(>141%),mild elevated
insulin levels (>50%), higher insulin resistance (>250%), the
lipid parameters exhibited disruption in comparison to the
control group, in diabetic group, the serum levels of TAS, SP
decreased considerably in comparison to the control group.

Conclusion: As evidenced by the outcomes; the TAS showed
significant negative correlations with fasting serum glucose and
low-density lipoprotein, and positive correlations with high-
density lipoprotein. Neither the glycemic indices nor the lipid
profiles or TAS demonstrated any notable associations with SP
levels. This suggests that while SP levels are reduced in type
2 diabetes, they do not appear to be directly linked with the
measured biomarkers.

Key words. Lipid profile, Oxidative stress, Substance P, Total
Antioxidant Status.

Introduction.

Diabetes mellitus is a metabolic condition that involves a
continuous rise in blood glucose levels and various degree of
disruption in the metabolizing process of proteins, lipids, and
carbohydrate [1-3]. Prolonged hyperglycemia causes serious
consequences to several organs, such as peripheral neuropathy,
nephropathy, which results in kidney failure, cardiovascular
conditions, and retinal degeneration that impairs vision
[4,5]. After a long period of uncontrolled hyperglycemia,
complications of diabetes developed, cardiovascular disease
is more common in those who have type 2 diabetes (T2DM).
as a result of a condition known as atherogenic dyslipidemia.
Coronary artery disease, specifically myocardial infarction,
is the main contributor to morbidity and mortality among
individuals with diabetes worldwide [6].
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Elevated glucose levels result in the generation of reactive
oxygen species (ROS) and the occurrence of oxidative stress
inside mitochondria; however, their strong chemical reactivity
makes them susceptible to cause destruction of large molecules
such as lipids, proteins, and nucleic acids. Therefore, cells
initiate protective mechanisms that control the generation of
these ROS and prevent oxidative damage [7].

SP which interacts with neurokinin receptor 1 (NK-1R), it
has been demonstrated that SP inhibits cellular alterations
and promotes cell proliferation while preventing apoptosis in
response to oxidative or inflammatory stress [8]. SP has been
shown to enhance the inflammatory response by increasing the
population of M2 macrophages and regulatory T cells in both
the bloodstream and lymphoid organs, resulting in a reduction
in the severity of the disease [9].

Antioxidants are compounds that can alleviate the
consequences of oxidative stress. Endogenous antioxidants
comprise of reduced glutathione and antioxidant enzymes,
including catalase, superoxide dismutase, glutathione
peroxidase, and reductase; while exogenous antioxidants
are antioxidant vitamins such as vitamins A, C, and E. Both
types can help prevent the production of free radicals by either
removing them or speeding up their breakdown [10]. Due to
the impracticality of individually measuring various antioxidant
molecules, the total antioxidant status (TAS), considered as a
measurement of a sample's overall antioxidant activity. Another
name for TAS are total antioxidant activity (TAA) and total
antioxidant capacity (TAC) [11].

Materials and Methods.

Study design: A case-control study design conducted at The
National Center of Diabetes/ College of Medicine / University
of Al- Mustansryia, from October/ 2023 to January/ 2024, using.
The study included fifty-three T2DM, from 35 to 60 years of
age, under the supervision of a specialized endocrinologist. Of
these patients, 33 were males and 20 were females. The control
subjects matched the corresponding patients (age & sex),
consisting of a total number of thirty-two healthy individuals
(13 male and 19 female), selected from the general community,
with ages ranging from 30 to 51 years.

Inclusion criteria: All diabetic patients >18 years have
diagnosed with T2DM for a minimum duration of one year and
with BMI (18.6-29.9 Kg\m2), on oral hypoglycemic medicines,
never received insulin therapy and were fasting overnight.

Exclusion criteria: Alcoholic patients, those with autoimmune
disease, chronic inflammation, chronic kidney, and liver
diseases, malignant diseases, pregnant or lactating women, or
having other endocrinopathies.

Ethical consideration: The research protocol was
granted approval from the College of Pharmacy Scientific
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and Ethical Committee at the University of Baghdad (No.
RECAUBCP6102023K). Additionally, informed agreement
was obtained from each participant in the study.

Materials: Five milliliters of fasting venous blood were
collected from all participants and collected in a gel tube, the
samples were subjected to centrifugation at 4000 rpm for a
duration of 15 minutes. The serum was stored in a 1.5 milliliter
Eppendorf tube and stored in a refrigerator at a temperature of
-20°C for later measurement of the study biomarkers. Serum
insulin, SP and TAS were measured by ELISA kits provided
by Cloud-clone Corp. (CCC, USA), Glycated hemoglobin
(HbAlc) was measured by boronate affinity assay using the
Nyco-Card Reader II(Sweden). The colorimetric test was used
to evaluate fasting serum glucose (FSQ), total cholesterol (TC),
triglyceride(TG), high-density lipoprotein cholesterol (HDL)
levels were provided by Linear chemicals (Spain), Low-density
lipoprotein (LDL), as estimated by the Friedewald formula
in (mg/dl) which is TC minus HDL minus TG divided by 5,
Insulin resistance can be predicted using the Homeostatic
Model Assessment of Insulin Resistance (HOMA-IR), which is
a simplified by the formula of multiplying the fasting insulin
(LU/ml) by the fasting glucose (mg/dl) and dividing the result
by 405 [12].

Statistical analysis: The statistical analysis was conducted
using the Statistical Package for the Social Sciences (SPSS)
(Windows version 26). The Shapiro-Wilk test was used to
evaluate the normality of the data distribution, The obtained
P-values for the measured data were found to be less than 0.05,
indicating that the data did not follow a normal distribution.
Consequently, non-parametric tests were employed for data
analysis. Using the Mann -Whitney U test, we compared the
patientand control groups' outcomes; the median and interquartile
range are the descriptive data presented. Categorical variables
were expressed as number and percents and differences were
expressed using Chi-Squared test. Parameter correlations were
examined using Spearman's correlation test.

Results.

The study compared the selected group of T2DM patients and
a control group of healthy individuals, taking into account their
demographic characteristics such as age, sex, and BMI. The
comparison is presented in Table (1).

Table 1. Characteristics of participants' demographics.

Diabetes Control
Variables Patients P Value
n=53 n=32
Age(year) 52(13) 40(7) 0.062
Male  33(62%) 13(41%)
Gender | comale 20(38%) 19(59%) 0.073
BMI (kg/m?) 26.2(4) 25.53(3) 0.068

The study enrolled participants within the age range of 35
to 60 years in the patients' group, with a median (IQR) of [52
(13)]. While in the control group, the age range was 30 to 51
years, with a median (IQR) of [40 (7)]. Therefore, there is no
considerable difference in age between the group of patients
with diabetes and the control groups (P = 0.062); Table (1).
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Of the 53 diabetic patients surveyed, 33 were men and 20 were
women, making up 62% and 38%, respectively. Alternatively,
of the 32 participants in the control group, 13 were men (41% of
the total) and 19 were females (59% of the total). There was no
statistically significant difference between the sexes in the two
groups, as shown in Table (1).

Table (2) shows that individuals with diabetes have elevated
FSG levels in comparison to the control group. The diabetes
patients group exhibits a higher median (IQR) compared to
other groups. There are substantial differences between the
groups (P =0.001). In addition, the studied groups were showed
a significant difference in their fasting serum insulin levels. The
glycated hemoglobin also demonstrates a statistically significant
variation in the measured value between patients with diabetes
and the control group (P =0.001). According to the HOMA-IR
analysis, there are notable distinctions between the diabetic and
control groups. Individuals with diabetes exhibit higher values
(p=0.001).

Table 2. Serum levels of studied biochemical markers among Groups.

Diabetes Control
Variables Patients P -Value

n=53 n=32
FSG (mg/dL) [219.13(31.18) 190.94(13.57) 0.001*
Insulin(pU/ml) 3.03(1.27) 1.99 (0.381) 0.001*
HOMA-IR 1.687(0.704) 0.446(0.60) 0.001*
HbAlc (%) 8.10(1.70) 5.00 (0.70) 0.001*
TG (mg/ dL) 209.48(13.20) 139.49(14.54) 0.001*
TC (mg/ dL) 176.50(17.80)  138.31(17.93) 0.001*
LDL (mg/dL) 76.62(19.473) 51.85(16.59) 0.001*
HDL (mg/ dL) 52.64(2.23) 59.14(5.07) 0.001*
VLDL (mg/ dL) 41.89(2.64) 27.89(2.91) 0.001*
SP (p g/ml) 181.49(79.93) 445.40(136.25) 0.001*

Where n=number, FSG =Fasting Serum Insulin, HOMA-IR=
Homeostatic Model Assessment-Insulin  Resistance, HbAlc=
Glycated hemoglobin, Where n=number. TC=Total Cholesterol,
TG= Triglycerides, LDL=Low Density Lipoprotein, VLDL=Very Low
Density Lipoprotein, HDL=High Density Lipoprotein, SP=substance p

* Significant when p<0.05

Lipids profile shows statistically significant difference in the
measured values of TC, TG, Low LDL, and HDL between the
diabetes patients and the control groups (P =0.001); Table (2).

Total antioxidant status shows significant variances between
the groups. The diabetic group had been subjected to the lowered
values, with median (IQR) of 71.363mmol/L (12.589) Vs. 137.844
(66.985) for the controls, as illustrated in Figure (1).

The present investigation identified a statistically significant
disparity in the measured serum level of SP between the groups.
The diabetes patients’ group had lower median value of 181.49
p g/ml in comparison with the control group of 445.37 p g/ml,
Figure (2).

Results of correlation analysis regarding TAS and SP for
diabetes patients (n=53) is displayed in Table (3).

The serum TAS showed significant negative correlations with
fasting FSG and LDL, while it showed significant positive
correlations with HDL; (P<0.05). There were no significant
correlations involving SP and the other variables.
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Figure 1. Serum Level of Total Antioxidant Status in Studied Groups.
TAS= Total antioxidant status.
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Figure 2. Serum Level of Substance P in Studied Groups. SP =
Substance P.

Discussion.

In this study, the groups were carefully selected to ensure
that there were no differences in age, sex, or BMI among the
participants. This was done to avoid any potential influence of
these factors on the biomarkers being investigated in the current
study. Individuals diagnosed with diabetes exhibited elevated
FSG levels compared to healthy control subjects [13-15]. In
addition, the individuals with diabetes showed higher levels of
fasting insulin of percentage increase of (>50%) and HOMA-
IR (>250%), indicating inadequate management of the disease
[16,17]. the insulin levels and HOMA-IR values in non-obese
T2DM patients were not as high as expected (Table 2). These
findings are consistent with the results drawn in earlier studies
[18]. This is likely due to a combination of reduced insulin
secretion and minimal or no insulin resistance. It has been
observed that circulating insulin levels in non-obese diabetic
patients are lower compared to their obese counterparts, these
findings suggest a more severe beta-cell failure in the non-obese
group, Importantly, this failure appears to be functional rather
than structural [19].
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The HbA Ic that used as an indicator to determine the average
blood glucose level in an individual's bloodstream, as the
hemoglobin becomes glycated. There is a clear association
between the HbAlc values, and the blood glucose levels [20].
The study revealed that the HbAlc values were significantly
higher (>60%) compared to the control group. These elevated
values primarily will contribute to the development of various
complications associated with diabetes [21,22].

Patients with T2DM had higher lipolysis and lower glucose
absorption, which led to an increase in TG production by adipose
tissue [23]. This study showed that patients with diabetes had
elevated serum TG levels and decreased HDL levels, reflecting
the presence of dyslipidemia. An increase in insulin resistance
would lead to an increase in the amount of free fatty acids
(FFAs) that are delivered to the liver because the uptake of FFAs
by skeletal muscle and adipose tissue is mediated by insulin.
This results in elevated VLDL-cholesterol concentrations and
overproduction of VLDL, which is clinically characterized as
hypertriglyceridemia, also reduced lipoprotein lipase activity may
also lead to an accumulation of TG-rich lipoproteins in circulation
[24]. Our data indicated that the diabetic group exhibited higher
levels of TC, TG, and LDL, while also showing lower levels
of HDL compared to healthy individuals. Variations in lipid
metabolism are regarded as risk factors for an increased incidence
of cardiovascular complications related to diabetes [25,26].

Antioxidant defenses in the body continuously counteract
the natural production of oxidants, ensuring a stable redox
balance and protecting against damage. Insufficient antioxidant
defenses or disruptions in redox signalling can lead to cellular
membrane damage and the inhibition of essential enzymes and
pathways [27]. The current study in line with Rani et al. [28]
and Picchi et al. [29] that there is significant decrease in the
TAS among diabetic patients in comparison to controls. Several
studies have demonstrated an increase in antioxidant activity in
diabetes, which is likely a result of a compensatory response to
the oxidant environment associated with the diabetes [30,31].

The SP/NKIR system and diabetes are related as well.
Significantly, deregulated expression of SP has been reported
in diabetes and diabetes-associated chronic complications [32].
This study confirmed findings by Guo et al. [33], Yan et al. [34]
and Wang et al. [35], that serum SP content was significantly
lowered in non-obese T2DM patients as compared to healthy
individuals. However, a study by fu j. et al. refuted this evidence
in obese diabetes patients [36].

The study findings indicate that there was no significant
correlation between SP levels and the variables that were
examined. However, the statistical analysis showed a negative
association between SP levels and fasting insulin levels,
HOMA-IR, and lipid profile (except for HDL) and had a positive
association with BMI, HbAlc, and HDL, as shown in Table (3).
This finding is consistent with a previous study conducted by
Kunt et al. [37].

Oxidative stress is typically associated with tissue damage
and inflammation, in diabetic individuals, where oxidative
stress levels are often elevated, SP can exert beneficial effects
by promoting neuroprotection, modulation of oxidative stress,
wound healing, and regulation of inflammation as mentioned
by studies [9,38].



Table 3. Spearman’s Correlation Coefficient of Serum TAS and SP
levels with the Studied Variables in Diabetics.

Variable SP TAS
Age(years) P-value 0.068 0.263
e rho -0.253 -0.156
P-value 0.769 0.985
BMI rho 0.041 0.003
P-value 0.959 0.165
HbAle tho 0.007 0.193
Insulin P-value 0.165 0.636
rho -0.194 -0.066
P-value 0.439 0.001
FSG rho -0.109 -0.457**
P-value 0.176 0.161
HOMA-IR rho -1.898 -0.195
P-value 0.247 0.765
TG rho -0.162 0.042
TC P-value 0.166 0.006
rho -0.193 0.371%*
P-value 0.632 0.007
HDL rho 0.067 0.365%%*
P-value 0.257 0.006
LDL rho -0.159 -0.371%**
P-value 0.247 0.765
VLDL rho -0.162 0.042

Where FSG =Fasting Serum Glucose, HOMA-IR= Homeostatic
Model Assessment-Insulin Resistance, HbAlc= Glycated hemoglobin
TC=Total Cholesterol, TG= Triglycerides, LDL=Low Density
Lipoprotein, VLDL=Very Low Density Lipoprotein, HDL=High
Density Lipoprotein, rho=Spearman's correlation coefficient.
*Correlation is significant when P-value < 0.05.

Hyperglycemia initiates metabolic disorders by activating
abnormal pathways that results in intracellular oxidative tissue
stress. Oxidation of glucose and the generation of advanced
glycation products are the consequence. Therefore, the rising
oxidative stress is the main cause for the use of antioxidants
as they are the substances which reduce the level of damage
[39], in this study the serum TAS displayed significant negative
correlations with FSG as confirmed with Baharirad et al [40].
Serum TAS displayed no significant correlations with HbAlc
as agreed with Piechota study [41], and no correlation observed
with HOMA-IR [42].

A positive correlation exists between HDL and TAS in diabetics
group, as in an environment of oxidative stress brought on by
hyperglycemia, insulin resistance, and increased plasma TGs
may trigger a mechanism initiated by cholesteryl ester transfer
protein that results in a generation of cholesteryl ester depleted,
then renal catabolization of small HDL occurs rapidly [43], as
well negative correlation with LDL, Nour Eldin et al. [44].

Conclusion.

The amount of circulating TAS may have gone down over the
period since it was consumed in more quantities to defeat the
high levels of the free radicals, which were coming up as a result
of increased oxidative stress. Diabetes management techniques
focus on glucose uptake and lack antioxidant activity. Early
intervention, such as consuming antioxidant-rich foods and
taking vitamins and trace minerals, is the key. Research in
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the future will address the question about molecular pathways
of SP that provide the antioxidant effect, taking into account
the complicate connection between SP, oxidative stress, and
diabetic pathology. The precise mechanisms underlying the
indirect correlation between SP and glycemic indices remain
incompletely understood and require additional investigations.
However, the evident reduction in SP levels raises significant
inquiries regarding its role in the pathophysiology of diabetes,
complications, and especially its potential influence on
cardiovascular well-being.
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