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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.
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UNCONTROLLED TYPE 2 DIABETES MELLITUS MODULATED PLASMA LEVELS OF 
LIPID CATABOLIC PROTEINS

Noor N. Noori*, Nawal A. Murtadha.
Department of Chemistry, College of Science, University of Kirkuk, Kirkuk, Iraq.

Abstract.
Background and Objectives: This research is considered 

the first of its kind in Kirkuk City to study the activity of 
lecithin cholesterol acyl transferase (LCAT), the levels of 
apolipoprotein A-1 (Apo A-1), and Fatty acid binding protein-4 
(FABP4) and some biochemical variables in T2DM patients 
who uncontrolled the disease (glycated hemoglobin (HbA1C) 
˃ 8 %) and compared with patients who controlled the disease 
(HbA1C ˂  7 %) and healthy controls (HbA1C ≤ 5.5 %), and find 
the correlation among them.

Methods: This research included 184 persons [128 patients 
(70 uncontrolled DM and 58 controlled DM + 56 healthy 
patients] aged (40–80) years from both sexes. The current study 
is divided into three groups: uncontrolled DM patients (G1) and 
controlled DM patients (G2) are compared to healthy controls 
(G3). Activity of LCAT, concentration of Apo A1, FABP4, 
insulin, fasting serum glucose (FSG), , lipid profile and HbAc1 
% were evaluated and -correlated.

Results: The study found a significant rise in in HbAc1(%), 
FSG, TG, Cholesterol, LDL, VLDL, and FABP4 levels in 
uncontrolled diabetic patients (G1) compared to controlled 
diabetes (G2) and healthy controls (G3). At the same time, 
there are no significant (P value =0.2) differences between 
controlled DM patients (G2) and controlled healthy groups 
(G3). The study found no significant differences in insulin level 
among DM patients (G1), controlled DM patients (G2), and 
healthy controls (G3) (P = 0.2) while the LCAT activity, the 
concentration of HDL and ApoA1showed significant decreased 
(P=0.01) among G1, G2, compared to G3.

Key words. Apolipoprotein A1, fatty acid binding protein-4, 
lecithin cholesterol acyl transferase, diabetes mellitus, lipid 
profile.
Introduction.

Diabetes mellitus is a metabolic illness that affects the 
body's capacity to regulate glucose levels in the blood [1]. It 
is caused by a failure in insulin synthesis, insulin action, or 
both [2]. Genetic, environmental, and behavioral risk factors 
all contribute to diabetes [3]. Unlike other types of diabetes, 
T2DM patients do not require insulin therapy for their survival 
[4]. Undoubtedly, several factors contribute to the occurrence 
of this kind of DM. Autoimmune destruction of ß-cells is not 
present in this kind of DM. However, it is worth noting that 
most patients with this form of diabetes are obese, and obesity 
itself contributes to insulin resistance to some extent [5]. 

Cholesterol acyltransferase (LCAT) is an enzyme that 
increases the absorption of free cholesterol from lipid surfaces, 
particularly those found on high-density lipoproteins. LCAT 
is mostly produced in the liver, with tiny quantities produced 
in the testes and in stellate cells in the brain [6]. The plasma 

concentration of the LCAT enzyme is around 5-6 mg/L and 
is regulated by a variety of variables including age, diet, and 
smoking [7]. LCAT showed a preventative benefit against 
cardiovascular disease under normal physiological conditions 
[8]. However, various pathological and physio-pathological 
changes cause modifications in serum LCAT levels, resulting in 
a subsequent decrease in its protective effects [7]. The utilization 
of advanced measuring methods and the implementation of 
metabolomics and proteomics will unveil the connection 
between LCAT and additional disorders [8]. 

Apolipoprotein A (ApoA), an integral protein component 
of high-density lipoprotein (HDL), has garnered significant 
attention in the study of diabetes due to its crucial role in lipid 
metabolism and potential influence on glucose homeostasis 
[9]. As a major constituent of HDL, ApoA plays a critical 
function in reverse cholesterol transport, which is essential 
for removing excess cholesterol from peripheral tissues to 
the liver for excretion [10]. This process not only contributes 
to cardiovascular health but also appears to intersect with 
metabolic pathways implicated in diabetes. Studies suggest that 
lower levels of ApoA and HDL are associated with an increased 
risk of type 2 diabetes, potentially due to impaired lipid 
handling and systemic inflammation that exacerbate insulin 
resistance [11]. Furthermore, ApoA has been shown to exhibit 
anti-inflammatory and antioxidant properties that may protect 
pancreatic beta-cells from glucotoxicity and lipotoxicity—
two key contributors to the pathogenesis of diabetes [12]. In 
this regard, therapeutic strategies aimed at increasing ApoA 
concentrations or enhancing HDL functionality might provide 
novel avenues for managing diabetic conditions by mitigating 
dyslipidemia and improving insulin sensitivity [9,10].

Fatty Acid Binding Protein 4 (FABP4), also known as adipocyte 
FABP or aP2, plays a significant role in the development and 
progression of diabetes, primarily through its involvement 
in lipid metabolism and inflammatory pathways [13]. As an 
intracellular lipid chaperone, FABP4 is abundantly expressed in 
adipocytes and macrophages, where it facilitates the transport 
and storage of fatty acids. Elevated levels of FABP4 have been 
associated with increased insulin resistance, a hallmark of type 
2 diabetes, due to its capacity to disrupt normal insulin signaling 
pathways [14]. Furthermore, circulating FABP4 acts as an 
adipokine that exacerbates systemic inflammation by promoting 
the release of pro-inflammatory cytokines such as TNF-α 
and IL-6 [15]. This inflammatory response contributes to the 
deterioration of pancreatic β-cell function over time, reducing 
insulin secretion and further complicating glucose homeostasis. 
Intriguingly, studies have shown that genetic deletion or 
pharmacological inhibition of FABP4 can ameliorate metabolic 
abnormalities and enhance insulin sensitivity in murine models 
[14]. These findings underscore the potential for targeting 
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FABP4 as a therapeutic strategy for managing diabetes; 
however, more research is needed to translate these results into 
effective human treatments. The present study aimed to evaluate 
the concentration of ApoA, LCAT, and FABP4 in patients with 
uncontrolled diabetes.
Materials and Methods.

Subjects: This study included 184 individuals (128 patients 
and 56 controls) aged between 40-80 years, (85 males 46%, 
99 females 54%) and they were divided into two groups of 
T2DM patients, according to their HbA1c, which indicates 
the control of diabetes by patients compared with apparently 
healthy controls. Group 1 (G1) (70 cases, 31 males, 39 females) 
included patients whose HbA1c value was more than 8% 
(disease uncontrolled) and who were taking either metformin. 
The second group (G2) included (58 patients, 30 males and 28 
females) with HbA1c levels less than 7% (well controlled with 
metformin. The third group included healthy controls (G3) (56 
people, 25 males, 31 females) with HbA1C ≤ 5%. All of them 
were patients reviewed in a Kirkuk Teaching Hospital, Azadi 
Teaching Hospital, and private clinics in the City of Kirkuk / 
Iraq during the period from November 2023 until May 2024, 
and they were diagnosed under the supervision of specialists. 
Patients suffering from liver, kidney, and pancreas diseases and 
those taking lipid-lowering medications were excluded.

Samples Collecting and Storing: After an overnight fasting, 
without having any treatments for lowering of sugar or lipids 
a venous blood samples were collected aseptically from the 
subjects via venipuncture. (6 ml) was collected and divided 
into two parts, (5ml) was kept in a plain tube without any 
anticoagulant at room temperature for 30 minutes. The tube 
was centrifuged (3000×g) for 10 minutes, the clear fresh serum 
was used in the estimation of lipid profile and FBG, and the 
remained quantity was pipetted into clear dry Eppendorf tubes 
and stored at (-20) C⸰ until being used for different investigations 
(LCAT, ApoA-1, FABP4, and Insulin) while 1 ml of the whole 
blood kept in a tube with anticoagulant (EDTA) and used for 
determination of HbA1c.

Estimation the Activity of LCAT, the Concentration of 
Apo-A1, FABP4, And Insulin: The blood levels of LCAT, 
Apo-A1, FABP4, and insulin were measured by enzyme-linked 
immunoassay (ELISA) technique using a microplate that was 
pre-coated with an antibody specific to each of LCAT, Apo-A1, 
FABP4, and insulin. Standards or samples for each test were 
introduced into the corresponding wells of the microplate 
together with a biotin-conjugated antibody that specifically 
targets LCAT, Apo-A1, FABP4, and insulin. The Avidin-
Horseradish Peroxidase (HRP) conjugate was then put into each 
well of the microplate and incubated. After adding the TMB 
substrate solution, only the wells containing LCAT, Apo-A1, 
FABP4, insulin biotin-conjugated antibody, and enzyme-
conjugated Avidin showed a detectable change in color. To 
complete the enzyme-substrate reaction, a sulphuric acid 
solution was added, and the color change was measured using 
a spectrophotometer at 450 nm ± 10 nm. The concentrations of 
LCAT, Apo-A1, FABP4, and insulin in the samples are then 
determined by comparing their optical density (O.D.) to the 
standard curve.

Determination of FSG, Cho, TG, and HDL-Cholesterol: 
The fasting serum glucose (FSG), cholesterol (Cho), triglyceride 
(TG), and HDL-cholesterol, levels were determined by 
spectrophotometer instrument using a reagent kit manufactured 
by BIOLABO, a company based in France.

Evaluation of LDL: The serum concentration of low-
density lipoprotein cholesterol (LDL) was determined using an 
indirect method. The study evaluated the levels of cholesterol, 
TG, and HDL cholesterol. LDL cholesterol was calculated 
using the Friedewald equation based on the starting data. The 
recommended amount is less than 130 milligrams per deciliter. 
to calculate LDL cholesterol and VLDL, use the following 
formulas: 

LDL (mg/dl) = Total cholesterol-(HDL+TG/5)
VLDL (mg/dl) = TG/5
Determination of HbA1c (AFIAS HbA1c Neo): The 

test employed a sandwich immunodetection technique. The 
antibodies in the buffer detected the presence of antigens in the 
sample and bound to it creating antigen-antibody complexes. 
These complexes then moved onto a nitrocellulose matrix and 
were collected by immobilized streptavidin on a test strip. A 
higher concentration of antigens in the sample resulted in the 
formation of a greater number of antigen-antibody complexes. 
This, in turn, led to a more intense fluorescence signal produced 
by the detector antibodies. The apparatus used for AFIAS testing 
processes the signal to determine the percentage of glycated 
hemoglobin about the total hemoglobin present in the sample.

Statistical Analysis: All data were statistically analyzed 
using SPSS version 26 for Windows programs. The differences 
between groups were statistically examined using one-way 
analysis of variance and the ANOVA test. Descriptive statistics 
were given as mean ± SD values. Differences were judged 
significant at p < 0.05.
Results.

The current study's findings, as detailed in Tables 1 and 2, 
reveal a significant decrease in LCAT activity among patients 
with both uncontrolled (DM G1) and controlled diabetes mellitus 
(DM G2), compared to those without type 2 diabetes (G3). This 
reduction can be primarily attributed to hyperglycemia-induced 
glycation of apoA-1, a key apolipoprotein presents abundantly 
in high-density lipoproteins (HDL) which is essential for the 
activation of LCAT.

Table 1. Levels  of LCAT, insulin, FSG and HbA1c in the studied groups.

Variables T2DM 
(G1+G2,n=128)

controls 
(G3, n=56) P  value

LCAT (ng/ml) 74±15 116.47±6.85 0. 01
Insulin (pg/ml) 46.66±3.22 47.64±4.32 0.2
FSG ( mg/dl) 183.25±4.96 99.12±13.71 0.001
HbA1c % 8.35±2.46 4.6±0.7 0.02
Data expressed as mean±SD, P<0.05 is considered as significant 
differences using Two sample t-test 

In the context of diabetes mellitus (DM), the study at hand 
reveals crucial insights into the dysregulation of lipid metabolism, 
highlighting significant elevations in FABP4, cholesterol, 
triglycerides (TG), low-density lipoprotein (LDL), and very-
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low-density lipoprotein (VLDL) levels among DM patient 
groups [(G1) + (G2)] compared to healthy controls (G3). The 
statistically significant increase, indicated by a P value ≤ 0.05, 
underscores the altered lipid profile characteristic of diabetic 
pathology. In parallel with these findings is the observed decrease 
in high-density lipoprotein (HDL) and apolipoprotein A1 
(Apo-A1), further substantiating the lipid imbalance pervasive 
in DM populations relative to group G3. Such alterations are 
consistent with known risk factors for cardiovascular diseases 
associated with diabetes. These results depart from previous 
research by Albahrani and Ali, who reported no significant 
impact of apoA1 polymorphism on lipoprotein phenotypes. This 
discrepancy might be attributed to differences in study design or 
genetic diversity among participants; however, it underscores 
the complexity of genetic interactions affecting lipid profiles 
in diabetic conditions. Table 3 and Table 4 encapsulate these 
findings vividly, providing empirical evidence that elaborates 
on how metabolic derangements influence lipid biomarker 
deviations in DM. Thus, this study advances our understanding 
of dyslipidemia within diabetic cohorts and emphasizes the 
need for personalized approaches to manage lipid abnormalities 
amid diverse genetic backgrounds.

Table 2. Activity of LCAT and levels of insulin, FSG and HbA1c % in 
G1,G2 in the studied groups.
Variables G1 (n=70) G2 (n=58) G3 (n=56) P  value
LCAT (ng/dl) 62±9c 88.94±5.35b 116.47±6.85a 0.001
Insulin (pg/ml) 46.26±3.22a 47.14±3.17a 47.64±4.32a 0.21
FSG (mg/dl) 231.78±6.70a 124.67±2.31b 99.12±13.71c 0.001
HbA1c (%) 10.34±1.64a 6.21±0.33b 4.6±0.70c 0.01
Data expressed as mean±SD, Different letter indicate significant 
differences at P<0.05, while similar letter indicate non-significant 
differences at p>0.05 using One Way Anova with Tukeys post hok tests.

Table 3. Activity of LCAT and levels of insulin, FSG and HbA1c % in 
the studied groups.

Variables DM
(G1+G2, N= 128)

Control
(G3, N= 56) P value

FABP4 (μg/ml) 26.4±10.66 14.85±2.3 0. 03
TC(mg/dl) 192.54±4.25 114.82±9.98 0.001
TG (mg/dl) 212.26±2.84 115.19±9.62 0.001
LDL (mg/dl) 110.53±36 41.82±10.85 0.001
VLDL (mg/dl) 42.45±12.56 23.03±1.9.24 0.003
HDL (mg/dl) 39.56±6.89 49.96±1.8 0.002
Apo A1(ng/ml) 93.83±7.32 150.94±14.92 0.001
Data expressed as mean±SD, P<0.05 is considered as significant 
differences using Two sample t-test

From a comprehensive list of variables studied, there was 
no significant correlation between LCAT activity and Insulin 
concentration (rho = 0.069, P = 0.798), ApoA1 (rho = 0.561, p 
= 0.010) and HDL (rho = 0. 692, p = 0.001) recorded significant 
positive correlation with LCAT activity, while there was a strong 
significant negative correlation between each of [FABP4 (rho = 
- 0.540, p = 0.014), FSG (rho = - 0.785, p = 0.000), HbA1c (rho 
= - 0.773, p= 0.001), TG (rho = - 0.809, p = 0.000), Cholesterol 
(rho = - 0.710, p= 0.000), LDL (rho = - 0.701, p= 0.001) and 
VLDL (rho = - 0.803, p= 0.000)] with LCAT activity (Table 5).

Table 4. Levels of FABP4 (μg/L), ApoA1 (ng/ml) and lipid profile for 
G1,G2 and controls G3.

Variables G1 (n=70) G2 (n=58) G3 (n=56) P  
value

FABP4 
(μg/L) 35.42±4.87a 15.51±1.95b 14.85±2.36c 0.01

Cho (mg/
dl) 227.81±18.08a 150.10±4.67b 114.82±9.98c 0.001

TG (mg/dl) 267.95±16.2a 144.01±4.89 b 115.19±9.62c 0.001
LDL (mg/
dl) 140.0±18.66a 74.87±4.73 b 41.82±10.85c 0.003

HDL (mg/
dl) 33.87±2.9c 46.43±2.7b 49.96±1.80a 0.01

V LDL 
(mg/dl) 53.59±3.24a 29.00±0.97 b 23.03±1.92c 0.005

ApoA1 (ng/
ml) 61.37±6.22c 133.01±14.14b 150.94±14.92a 0.01

Data expressed as mean±SD, Different letter indicate significant 
differences at P<0.05, while similar letter indicate non-significant 
differences at p>0.05 using One Way Anova with Tukeys post hok 
tests.

Table 5. Correlation coefficient (rho) between LCAT and the studied 
variables in patients with uncontrolled DM (G1).
Variables Correlation coefficient (rho) p
LCAT and Insulin 0.069 0.798
LCAT and ApoA1 0.561 0.010
LCAT and FABP4 - 0.540 0.014
LCAT and FSG - 0.785 0.0001
LCAT and HbA1c - 0.773 0.001
LCAT and TG - 0.809 0.0001
LCAT and TC - 0.710 0.0001
LCAT and HDL 0.692 0.001
LCAT and LDL - 0.701 0.001
LCAT and VLDL - 0.803 0.0001

Discussion.
According to the findings in the current study which were 

illustrated in Tables 1,2, patients in the DM G1 (uncontrolled 
DM) and DM G2 (controlled DM) groups had significantly 
lower levels of LCAT activity than those without type 2 diabetes 
G3 because hyperglycemia in patients with uncontrolled illness 
results in the glycation of apoA-1which is existing in large 
amounts in HDL and has an important function in the activation 
of LCAT. Deficiency of LCAT can also be attributed to the 
deficiency or absence of its catalytic activity, which catalyses 
the formation of cholesterol esters in lipoproteins and is 
encoded by the LCAT gene [15]. These findings are similar to 
the previous studies, which found that LCAT activity is lower 
in diabetics with insulin-dependent or non-insulin-dependent 
diabetes mellitus [16,17]. Previous studies have shown that 
people with type 2 diabetes had lower LCAT activity than those 
without the illness. This decline in LCAT activity is associated 
with higher HbA1c levels [18]. This study observed that the 
level of FSG (mg/dl) and HbA1c% which are used as important 
diagnostic parameters and for level was significantly increased 
(P value ˂ 0.05) among DM groups (G1+ G2) when compared 
with apparently healthy controls (G3), when the body has too 
little insulin amount or if it can't use insulin properly (insulin 
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resistance) but in this study insulin concentration (pg/ml) 
recorded no significant differences (P ˃ 0.05) in DM (G1+G2) 
patients when compared (G3), and there was no significant 
difference between the concentration of insulin in G2 and G3 
these results are compatible with [19].

Dyslipidemia is one of the main complications of T2DM 
which causes of atherosclerotic plaque. This study investigated 
the relationship between LCAT, ApoA1, FABP4, and lipid 
profile in T2DM patients. The previous studies explored the 
relationship between the ApoA1 and Coronary artery disease 
(CAD) in T2D patients conducted a cross-sectional study to 
investigate the association between the ApoA1 and diabetes. 
It was shown that increasing the ApoA1 was related with an 
increased risk of diabetes in both genders [20]. The levels of the 
FABP4, cholesterol, TG, LDL, and VLDL in the current study 
showed a significant increase (P value ≤ 0.05) in (mean ± SD) 
in DM patient’s groups [(G1) + (G2)] in comparison to their 
apparently healthy controls (G3). The current study observed 
that the level of HDL (mg/dl) and Apo-A1 was decreased 
significantly (P value ≤ 0.05) compared with group (G3) as 
showed in Table 3, Table 4. The current study differed from 
Albahrani and Ali, who found no significant link or impact of 
the apoA1 polymorphism on lipoprotein phenotypes. T2DM 
is accompanied with dyslipidemia, which is defined by high 
triglycerides and low HDL cholesterol, and it is tempting to 
believe that these complicating circumstances may overshadow 
the role of apoA1 [21]. Rahnemaei et al. found that diabetics had 
higher levels of total cholesterol (TC) and triglycerides (TG) 
than healthy controls. The DM (G1,G2) groups demonstrated 
the most significant difference in lipid profiles compared to the 
control group (G3), particularly in terms of elevated blood TG 
levels. It may be concluded that increased serum TG had the 
largest influence on DM. The DM group showed greater levels 
of TC, LDL, VLDL, and FABP4, but lower levels of ApoA1c 
and HDL. As a consequence, these indications might be utilized 
to accurately identify diabetes [22]. Suryawanshi et al. found 
that uncontrolled diabetic patients in group G1 had higher levels 
of serum total cholesterol, triglycerides, and LDL cholesterol 
(p < 0.05). Furthermore, these persons exhibited lower HDL 
cholesterol levels than non-diabetics [23]. Merkhan et al. 
discovered no statistically significant differences in the levels 
of total cholesterol (TC), high density lipoprotein (HDL-c), and 
low-density lipoprotein (LDL-c) between the uncontrolled and 
controlled groups [24]. 

Visceral adiposity causes insulin resistance and obesity, 
increasing the risk of hypertension, type 2 diabetes, dyslipidemia, 
and heart disease [25]. Ghanei et al. study is also consistent with 
our prior findings, which demonstrated that LCAT activity was 
lower in patients with type 2 diabetes than those without type 
2 diabetes and inversely related to HbA1c% [26]. This study 
produced different results from several previous studies that 
found elevated levels of Apolipoproteins in diabetics. It has 
been observed that those with type 2 diabetes had atherogenic 
lipid profiles, including increased ApoB and TG [27,28]. 
Abnormal lipid metabolism, including raised TC serum levels, 
TGs, LDL-c, and (apo) B Low HDL-c and ApoAI levels have 
been identified as major risk factors for the development of 

atherosclerosis (CAD) [29]. To the best of our knowledge, this 
was the first research to investigate the role of APOA1 in T2DM 
with and without control for early diagnosis of cardiovascular 
hazards. In the current study, we found that fatty acid binding 
protein-4 (FABP-4) was substantially greater in T2DM 
patients than in nondiabetic controls (P-Value ≤ 0.05). In this 
investigation, we revealed that diabetic individuals with CVD 
have significantly higher FABP4 levels, even after correcting 
for potential confounding variables (relative to uncontrolled 
diabetes patients). A sensitivity study was carried out to 
determine the robustness of this conclusion, which remained 
valid. Furthermore, correlation studies have shown that as 
diabetic patients' CVD worsens hemodynamically, circulating 
FABP4 levels rise. These findings imply that FABP4 levels 
rise as the severity of CVD in diabetic individuals increases. 
As a result, our findings point to an independent link between 
FABP4 and CVD in diabetics [30]. Only a few research have 
previously looked into the link between FABP4 and CVD. For 
example, Hoebaus et al. reported a substantial link between 
elevated FABP4 levels and future cardiovascular events [31]. 
The more uncontrolled diabetes [32], the more deleterious 
impact and presence of diabetes increase with infection further 
aggravate the disease [33].
Conclusion.

The results of the current study may support a significant 
positive relationship between low levels of LCAT and 
uncontrolled Type-2 DM. ApoA1 and HDL recorded significant 
positive correlation with LCAT activity, while There was a 
strong significant negative correlation between each of FABP4, 
FSG, HbA1c, TG, Cholesterol, LDL, and VLDL with LCAT 
activity.
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