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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.



GEORGIAN MEDICAL NEWS
No 3 (348) 2024

Andrii Proshchenko, Serhii Terekhov, Olena Vesova, Valery Kaminskyy, Anna I. Kryvosheieva. 
UTILIZATION OF ARTIFICIAL INTELLIGENCE FOR PREDICTIVE MODELING IN DENTAL 
IMPLANTOLOGY………………………………………………………………………………………………………......………….………..6-15

Tereza Azatyan, Lusine Stepanyan. 
EFFECT OF THE CORRECTIONAL APPROACH ON THE REGULATION OF NEURAL FUNCTIONS IN CHILDREN WITH MENTAL 
DISABILITIES WITH INTERHEMISPHERIC BRAIN ASYMMETRY………............................................................................................…16-22

Nalikashvili Angelina Sh, Enokyan Viktoria A, Lysak Anastasia V, Ramazanov Magomed R, Meporia Gero G, Azadov Begli, Guseva Yulia A, 
Voitov Andrey V, Khuako Timur A, Andronova Ksenia D. 
ASEPTIC NECROSIS OF THE FEMORAL HEAD: WHAT DO WE KNOW ABOUT TREATMENT OPTIONS? …………………...........23-24

Moroka R.K, Povaliaiev V.V, Tkachenko I.G, Fomenko Yu.V, Babai O.M, Mikulinska-Rudich Yu.N, Iskorostenska O.V, Borisenko Ye.Ye, 
Nazaryan R.S, Gargin V.V. 
THE RELATIONSHIP BETWEEN THE CONDITION OF THE ORAL CAVITY AND THE USE OF TOBACCO PRODUCTS IN 
DIFFERENT AGE GROUPS…………………………………………………..............................................………………………….……….25-30

Israel Barrutia Barreto, Juan José Danielli Rocca, Ynes Eliana Solano Guilen, Cesar Castro Galarza, Felix Alberto Caycho Valencia. 
EPIDEMIOLOGY OF DEPRESSIVE STATES IN ACUTE AND CHRONIC CONDITIONS……...................................……………………31-35

Othman Q. Abdulhameed, Luay A. Al-Helaly. 
METHIONINE SULFOXIDE REDUCTASE A AND NEUROTRANSMISSION ENZYMES IN AUTISM SPECTRUM DISORDER AND 
DYSTOCIA RELATED AUTISTICS………………………………………………..............................................................................…….….36-41

Yuriko Tanabe, Takuma Hayashi, Mako Okada, Hiroyuki Aburatani, Susumu Tonegawa, Kaoru Abiko, Ikuo Konishi. 
POTENTIAL DIAGNOSTIC BIOMARKERS FOR HUMAN MESENCHYMAL TUMORS, ESPECIALLY LMP2/Β1I AND CYCLIN E1/
MIB1 DIFFERENTIAL EXPRESSION: PRUM-IBIO STUDY………………………..............................................................……………….42-48

Sosonna L, Yurevych N, LupyrM, Babiy L, Kysylenko K, Kachailo I, NarbutovaT, Borisenko Ye, Baiazitov D, Alekseeva V. 
VARIANT ANATOMY OF THE MAXILLARY SINUS BASED ON MULTISPIRAL COMPUTED TOMOGRAPHY DATA (MSCT)...…49-53

Bruk Georgiy M, Rostomov Faizo E, Tyulekbayeva Diana, Alexey Igorevich K, Nasirov Said Fadail Ogly, Almanova Ekaterina A, Sharipova 
Elvira R, Dzedaeva Amina Z. 
HYPERHOMOCYSTEINEMIA AS A CAUSE OF ERECTILE DYSFUNCTION……………………............................…………………….54-56

Myroslava Drohomyretska, Yuliia Tkachenko. 
THE METHOD OF ASSESSING THE DEGREE OF GLOSSOPTOSIS ACCORDING TO CLINICAL AND X-RAY ANTHROPOMETRICAL 
PREDICTORS: CLINICAL GUIDELINES…………………………………………………..................................................................………57-62

Mohammed Tariq, Feten Hachani. 
EFFECT OF A TRAINING PROGRAM ON REDUCING HEALTH COMPLICATIONS AFTER OPERATIONS OF PROXIMAL FEMORAL 
NAILING (PFN) TECHNIQUE……………………………………….................................................................………………………………63-67

Mariam Shotadze, Lia Gumbaridze, Yuxian Cui, Levan Baramidze, Nino Kiladze, Lela Sturua, Carla J Berg. 
ATTITUDES AND BEHAVIORS RELATED TO REDUCING SECONDHAND SMOKE EXPOSURE AMONG MEDICAL UNIVERSITY 
STUDENTS IN THE COUNTRY OF GEORGIA…………………….........................................................................…………………………68-72

Sergey Apryatin, Alexander Lopachev, Ilya Zhukov, Evgeniya Efimova, Vera Apryatina. 
BEHAVIORAL AND NEUROCHEMICAL CHANGES DURING INTRANASAL ADMINISTRATION OF ALPHA-GLUTAMYL-
TRYPTOPHAN AND CHELATE COMPLEX OF ZINC ARGINYL-GLYCINATE ON MONOAMINE SYSTEMS DYSFUNCTIONS 
KNOCK-OUT MODELS…………………………………………........................................................................……………………………..73-81

Michael N. Gonevski. 
RATIONALE AND ANALYSIS OF THE EFFECT OF HBOT THERAPY IN THE RECOVERY OF LONG COVID PATIENTS…………82-87

Gisnella María Cedeño Cajas, José Andrés Zaporta Ramos, Yisela Carolina Ramos Campi, Feliz Atair Falconi Ontaneda, Martha Cecilia Ramos 
Ramírez. 
DYNAMICS OF HPV GENOTYPES AND THE RESULTS FOUND IN CYTOLOGICAL LESIONS OF UNIVERSITY STUDENTS: A 
COMPARATIVE STUDY……………………………………………..............................................……………………………………………88-94

Hind R. Toaama, Entedhar R. Sarhat, Husamuldeen S Mohammed. 
METFORMIN MODULATED ADIPOKINES BIOCHEMICAL MARKERS IN TYPE-2 DIABETES PATIENTS……….............…………95-97

Serik A. Baidurin, Farida K. Bekenova, Layila N. Baitenova, Aysha Zh. Darybaeva, Klara B. Kurmangalieva. 
TRANSFORMATION OF MYELODYSPLASTIC SYNDROME INTO ACUTE MYELOBLASTIC LEUKEMIA (CLINICAL CASE) ...98-102

Nikolaishvili M.I, Andronikashvili G.T, Gurashvili T.T, Tarkhnishvili A.A, Dondoladze K.N. 
COMPARATIVE ANALYSIS OF MEMORY AND BEHAVIORAL CHANGES AFTER RADON-CONTAINED MINERAL WATER 
INHALATION THERAPY IN AGED RATS…………………………...........................................................………………………………103-109



Yu.V. Boldyreva, I.A. Lebedev, E.V. Zakharchuk, S.N. Lebedev, A.S. Zubareva. 
A CLINICAL CASE OF DIFFUSE TOXIC GOITER WITH ENDOCRINE OPHTHALMOPATHY AND MANIFESTATIONS IN THE 
DENTAL SYSTEM IN A 15-YEAR-OLD CHILD…………………………...................................................................................…………110-112

Rouaa K. Obaees, Emad F. Alkhalidi, Suhad M. Hamdoon. 
PH VALUE AND ANTIBACTERIAL EFFECT OF ALKASITE RESTORATIVE MATERIALS……………..................................………113-119

Lasha Gulbani, Lika Svanadze, Irma Jikia, Zanda Bedinashvili, Nana Goishvili, Tinatin Supatashvili, Tamar Turmanidze, Keti Tsomaia, 
Vakhtang Goderdzishvili, Dimitri Kordzaia. 
HELICOBACTER PYLORI AND GALLBLADDER PATHOLOGIES: IS THERE A CAUSE-AND-EFFECT RELATIONSHIP?............120-126

Yaroslavska J.J, Hrechko N.B, Vlasov A.V, Smorodskyi V.O, Storozheva M.V, Skliar S.O, Lupyr M.V, Nazaryan R.S. 
ETIOLOGY, DIAGNOSIS AND TREATMENT OF MUSCLE-ARTICULAR DYSFUNCTION OF THE TEMPOROMANDIBULAR JOINT 
IN ADOLESCENCE……………………...................................................................................……………………………………………..127-132

Shahad Wisam Ahmed, Shatha Hussein Ali. 
INVESTIGATING THE CORRELATIONS BETWEEN SUBSTANCE P, ANTIOXIDANT LEVELS, AND METABOLIC MARKERS IN 
NON-OBESE TYPE 2 DIABETIC PATIENTS………………................................................................................…………………………133-137

N. A. Harutyunyan, E. D. Sargsyan, L. S. Stepanyan. 
COPING ARRANGEMENT OF SPOUSES WITH EMOTIONAL INTELLIGENCE IN FAMILY CONFLICTS……................…………138-143

Shiyan D.M, Kysylenko K.V, Trach O.O, Yurevych N.O, Lupyr M.V, Alekseeva V.V. 
ANATOMICAL VARIABILITY OF THE ALVEOLAR PROCESS OF THE MAXILLA BASED ON MULTISLICE COMPUTED 
TOMOGRAPHY DATA………………………………………............................................…………………………………………………144-148



GEORGIAN MEDICAL NEWS
No 5 (350) 2024

© GMN 133

INVESTIGATING THE CORRELATIONS BETWEEN SUBSTANCE P, ANTIOXIDANT 
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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].

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 



134

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 
(HbA1c) was measured by boronate affinity assay using the 
Nyco-Card Reader II(Sweden). The colorimetric test was used 
to evaluate fasting serum glucose (FSG), 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 
(μU/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 
patient and 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.

Variables
Diabetes 
Patients Control P Value
n=53 n=32

Age(year) 52(13) 40(7) 0.062

Gender Male 33(62%) 13(41%) 0.073Female 20(38%) 19(59%)
BMI (kg/m2) 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).

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.

Variables
Diabetes 
Patients Control P -Value
n=53 n=32

FSG (mg/ dL) 219.13(31.18) 90.94(13.57) 0.001*
Insulin(μU/ml) 3.03(1.27) 1.99 (0.381) 0.001*
HOMA-IR 1.687(0.704) 0.446(0.60) 0.001*
HbA1c (%) 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, HbA1c= 
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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The HbA1c 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 HbA1c values, and the blood glucose levels [20]. 
The study revealed that the HbA1c 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/NK1R 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, HbA1c, 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].

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].

Figure 1. Serum Level of Total Antioxidant Status in Studied Groups. 
TAS= Total antioxidant status.

Figure 2. Serum Level of Substance P in Studied Groups. SP = 
Substance P.
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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 HbA1c 
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 

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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