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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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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

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,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
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with Latin symbols.
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3. Submitted material must include a coverage of a topical subject, research methods, results,
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each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
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 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 Al, 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 ApoA lshowed significant decreased
(P=0.01) among G1, G2, compared to G3.

Key words. Apolipoprotein Al, 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 B-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
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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-a
and IL-6 [15]. This inflammatory response contributes to the
deterioration of pancreatic B-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 HbAlc, 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 HbAlc 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 HbAlc 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, (5Sml) was kept in a plain tube without any
anticoagulant at room temperature for 30 minutes. The tube
was centrifuged (3000xg) 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) Ce 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 HbAlc.

Estimation the Activity of LCAT, the Concentration of
Apo-Al, FABP4, And Insulin: The blood levels of LCAT,
Apo-Al, 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-Al,
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-Al, 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-Al,
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-Al, FABP4, and insulin in the samples are then
determined by comparing their optical density (O.D.) to the
standard curve.
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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 HbAlc (AFIAS HbAlc 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 HbA Ic in the studied groups.

. T2DM controls
Variables (G1+G2,n=128) (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
HbAlc % 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-



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 Al
(Apo-Al), 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 HbAlc % in
G1,G2 in the studied groups.

Variables Gl (n=70) G2 ((=58) G3(n=56) P value
LCAT (ng/dl) 6249c 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) 231.7846.70a 124.67+2.31b/99.12+13.71¢ 0.001
HbAlc (%) 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 HbAlc % in
the studied groups.

DM Control

Variables (G1+G2,N=128) (G3, N=56) P value
FABP4 (pg/ml) [26.4+£10.66 14.854+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 Al(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), ApoAl (rho = 0.561, p
=0.010) and HDL (tho = 0. 692, p = 0.001) recorded significant
positive correlation with LCAT activity, while there was a strong
significant negative correlation between each of [FABP4 (rtho =
- 0.540, p=0.014), FSG (rho =- 0.785, p = 0.000), HbAlc (rho
=-0.773, p=0.001), TG (rho =- 0.809, p = 0.000), Cholesterol
(tho = - 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).
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Table 4. Levels of FABP4 (ug/L), ApoAl (ng/ml) and lipid profile for
G1,G2 and controls G3.

Variables G1 (n=70) G2 (n=58) G3 (n=56) zalue
f@’fg’)“ 354244872 15.51£1.95b  14.85:2.36c  0.01
((131})‘0 (Mg 2781+18.08a 150.10:4.67b 114.829.98¢ 0.001
TG (mg/dl) 267.95+16.2a 144.0144.89b 115.19£9.62¢ 0.001
EII)DL (Me/ 140,0+18.66a 74.87+44.73b  41.82+10.85c 0.003
1;11)1 Mg/ 3387429c 46434276 49.96+1.80a  0.01
&ZZIL) 53.50+3.24a  29.00£0.97b  23.03£1.92¢  0.005
gﬁ’)OAl (" 61 370622¢  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 ApoAl 0.561 0.010
LCAT and FABP4 - 0.540 0.014
LCAT and FSG -0.785 0.0001
LCAT and HbAlc -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 HbAlc 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



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, ApoAl, FABP4, and lipid
profile in T2DM patients. The previous studies explored the
relationship between the ApoAl and Coronary artery disease
(CAD) in T2D patients conducted a cross-sectional study to
investigate the association between the ApoAl and diabetes.
It was shown that increasing the ApoAl 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-Al 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 apoAl 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 ApoAlc
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 therisk 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 ApoAl levels have
been identified as major risk factors for the development of
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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, HbAlc, TG, Cholesterol, LDL, and VLDL with LCAT
activity.
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