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Abstract

Background and aim: Failure of heart (HF) represents a cause of illness and death. A common single nucleotide
polymorphism (SNP), identified as rs2295490, within the human gene tribbles pseudokinase 3 — glutamine at position 84
(TRB3 Q84) has been linked to a predisposition for early diagnosis of insulin resistance at a young age and type 2
diabetes. This study aimed to assess serum TRB3 Q84 levels in individuals with heart failure and to explore potential
associations with selected biochemical markers. Materials and methods: A study was conducted involving 120 Iraqi
participants, 60 heart failure patients; their ages ranged from <40 — 70> years (35 males and 25 females). To compare the
results, 60 healthy adults were included as a control group; their ages ranged from <40 — 70> years (35 males and 25
females). The serum of TRB3 Q84 levels and markers of metabolic like BMI, W/H, SBP, DBP, creatinine, urea, AST,
ALT, BNP, FSG, insulin, HOMA-IR, QUICKI and TGF-p were measured. The results were measured by statistical
analysis. Results: As comparison between the groups of heart failure and control, respectively, the *mean* of the
biomarkers showed a significantly increased of BNP levels (140+9 versus 50+7, P=0.02), FSG (104.3+8 versus 82.5+6,
P=0.03), insulin (10£0.5 versus 6+0.2, P=0.05), *HOMA-IR* (4.1£0.3 versus 2.5+£0.2, P=0.02), TGF-p (4.5£0.4 versus
3+0.2, P=0.02) and TRB3 Q84 (3+£0.2 versus 1.85+0.1, P=0.01), while the mean of QUICKI levels showed a
significantly decreased in the group of heart failure as compared with the group of control, respectively (0.38+0.02 versus
0.59+0.03, P=0.01). A strong significant direct correlation between TRB3 Q84 and BNP, FBS, insulin, HOMA-IR and
TGF-f levels, while QUICKI levels *showed* a strong™ *significant* *indirect* correlation with *TRB3 Q84* level.
Conclusions: A *significant* *strong* - *positive* *correlation® was observed* between* TRB3 Q84, BNP, FSG,
insulin, HOMA-IR and TGF-B biomarkers, while a significant strong negative correlation was identified between TRB3
Q84 and QUICKI in heart failure patients. Therefore, TRB3 Q84 levels may be used as an early diagnostic marker to
identify permanent corneal fibrosis in heart failure patients.
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Brain Natriuretic Peptide (BNP) ¢ Permanent Corneal Damage * Insulin — Resistance* of Homeostatic* — Model* -
Assessment (HOMA-IR) ¢ Growth* — Factor*- of -Transforming* - Beta (TGF-f) * Aspartate Aminotransferase (AST) ¢
Fasting Serum Glucose (FSG) * Check — Index*- of — Quantitative*— Insulin*- Sensitivity (QUICKI) ¢ Alanine
Aminotransferase (ALT).
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mellitus of diabetes (T2DM) and disorders of

INTRODUCTION cardiovascular including CHD and HF and renal [3].
In the United States cardiorenal syndrome
(CRS) affects at least a quarter of the adult population.

Failure of heart (HF) represents a cause of
illness and death [1]. The primary contributors to HF

include cardiorenal syndrome (CRS), coronary heart
disease (CHD), hypertension and diabetes [2]. CRS
encompasses a group of metabolic conditions such as
high blood pressure, obesity, abnormalities affecting
both the heart muscle, kidneys and insulin resistance.
This syndrome significantly elevates the risk of type 2

Its prevalence is rapidly increasing, driven by the aging
population alongside widespread overnutrition and
sedentary lifestyles [4]. Epidemiological data reveal
that more than 40% of those over 60 years old suffer
from CRS and over 60% of American adults are
classified as overweight. Moreover, continuing into
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adulthood and obesity beginning in childhood is
becoming a significant global health concern, as it
increases susceptibility to CRS and type 2 mellitus of
diabetes (T2DM) [5]. Failure of heart, with the risk of
developing T2DM often precedes the onset of insulin
resistance being 18% to 22% higher over a decade
compared to individuals with treated hypertension [6-
7].

A common single nucleotide polymorphism
(SNP), identified as rs2295490, within the human gene
tribbles pseudokinase 3 — glutamine at position 84
(TRB3 Q84) has been linked to a predisposition for
early diagnosis of insulin resistance at a young age and
type 2 diabetes [8-9]. The frequency of this allele varies
among populations, being approximately 13% in
Europeans and Africans, while rising to 25-27% in
Japanese and Chinese groups. This genetic variant with
several metabolic and cardiovascular conditions
including diabetic nephropathy, chronic kidney disease,
impaired glucose regulation, atherosclerosis, metabolic
syndrome and cardiovascular disease [10-11].

The single of nucleotide polymorphism (SNP)
in a TRIB3 Q84 linked to insulin resistance causes a
mutation that replaces at position 84 a polar glutamine
(Q) within the kinase with a basic arginine (R). This
position is consistently occupied by arginine in the
related proteins TRIB1 and TRIB2 [12-13]. Notably, an
R107L mutation in TRIB1 located at the equivalent site
has been associated with acute megakaryocytic
leukemia (AML) promote degradation of the
transcription factor C/EBPa, highlighting its critical
regulatory role. Correspondingly, the R84 form exhibits
higher affinity binding to AKT compared to the Q84
form [14-15]. Functionally, the R84 variant impairs
secretion of insulin more efficiently in p-cells
pancreatic and modulates endothelial cell function by
reducing release of nitric oxide and increasing activity
of MAPK, early events involved in atherosclerosis
development [16-17].

Tribble’s proteins were originally discovered
in drosophila, where members of this family have a
conserved role across metazoans, they bind critical
regulatory proteins and target them for proteasomal
degradation, thereby modulating multiple signaling
pathways. In drosophila, insulin signaling constitutes a
highly conserved pathway that connects nutrient status
to various developmental outcomes such as body size
regulation and sexual maturation [18-19].

Tribbles family proteins exhibit strong
sequence conservation within their kinase central,
including the motif containing the R/Q residue linked to
metabolic disorders in humans. Importantly, mutations
at the R141 position specifically disrupt Akt-related
signaling without impairing Trbl’s robust inhibition of
developmental pathways controlled by its other targets,
such as C/EBP (Slbo) and Cdc25 phosphatase (String)

[20-21]. Moreover, expression of the mouse Trib3 R
variant in flies strongly suppresses Akt activation,
underscoring the evolutionary conservation of this
functional site. To explore the functional significance of
this site, we examined its role in Trbl-mediated
regulation in drosophila. This findings reveal that,
similar to humans, the variant R in flies binds Akt more
effectively and acts as a stronger inhibitor of Akt-driven
signaling of insulin compared to a genetically
engineered Q variant [22-23]. Since alterations at R141
do not affect other Trbl-regulated developmental of
processes, this residue presents an attractive target for
developing small molecules aimed at enhancing insulin
sensitivity in specific tissues [24-25].

Diabetes mellitus* (DM)* is a disease of
impacting people* *worldwide more than 500 million.
Within the eye, DM affects not only the retina but also
the anterior segment and adnexal structures [26-28].
This sharp increase is anticipated across most
developed and developing nations. Beyond the retina,
diabetes also induces changes on the surface of ocular,
resulting in a higher occurrence of ocular diseases such
as dry eye syndrome among affected individuals [29—
31]. In particular, diabetic retinopathy, caused by
neovascularization and microvascular damage in the
retina, remains a major contributor to vision impairment
and blindness [32-33]. Furthermore, DM is linked to
other eye conditions, including glaucoma and cataract
formation [34-35].

Diabetic keratopathy (DK) is a chronic
condition that threatens vision by disrupting normal
corneal wound healing, primarily due to damage to
corneal nerves. It presents a range of clinical signs
including superficial punctate keratopathy, recurrent
epithelial erosions and reduced corneal sensitivity [36-
38]. Although DK shares clinical similarities with
neurotrophic keratopathy (NK), the two conditions
differ in their underlying causes: NK results solely from
neuropathic damage, while DK primarily involves
inflammation driven by immune cell mechanisms that
remain incompletely understood [39-41].

The mediated pathological of immune cells in
the diabetic cornea is crucial to elucidate their role in
the onset and diabetic keratopathy (DK) progression.
These myeloid cells exhibit many functional similarities
to other bone marrow-derived immune cells but
generally maintain a predominantly immune-quiescent
state in the cornea [42-45]. The experimental approach
utilized two mouse models, the deficient insulin
streptozotocin (STZ)-induced model of *diabetes* of
*type 1* and the *insulin* *resistant*- *diabetes* of
*type 2* model. The findings enhanced characteristics
of corneas proinflammatory of both T2D and T1D
mice, coinciding with the onset of DK clinical
symptoms. Employing established cellular and
molecular assays associated with imaging clinical of
intravital [46-49].
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This study aimed to assess serum of TRB3
Q84 levels in individuals with heart failure and to
investigate potential associations with the evaluated
biochemical markers.

EXPERIMENTAL

Individuals and study design

Ethical clearance for conducting this study was
obtained from the University of Al-Qadisiyah / Faculty
of Science. This study was designed as two different
groups included 120 subjects, 60 heart failure patients
(35 males and 25 females), their ages ranged from <40
— 70> years. In “Diwaniya Teaching Hospital” in Al-
Qadisiyah, Iraq, patients were registered throughout the
period from May 2025 to July 2025. To compare the
results, 60 healthy adults were included as a control
group, their ages ranged from <40 to 70> years, (35
males and 25 females).

Exclusion criteria

Individuals suffering from other chronic
conditions such as advanced renal failure, chronic liver
disease, or active autoimmune disorders were excluded.
Patients with acute or chronic infections at the time of
sample collection were also excluded, as well as those
taking  high  doses of  corticosteroids  or
immunosuppressive medications. In addition, the study
did not include clinically unstable patients, those
admitted to intensive care units, or those on mechanical
ventilation. Pregnant or breastfeeding women, as well
as patients who had received a blood transfusion within
the past three months, were also excluded.

Collection of samples

Blood samples were collected from both
control and patients at fasting of 8—12 hours using 23-
gauge needles through antecubital venipuncture. The
collected blood was then left to clot at room
temperature in plain tubes. Subsequently, the samples
were centrifuged, allowing for serum separation.

Anthropometric evaluation
To assessment the index of body mass; by the
equation: BMI=(weight in kg)/ (height in meters)

Biochemical evaluation

The serum level of (BNP) was quantified using
a commercial ELISA kit from CORTEZ (USA),
employing an ELISA microplate washer and reader, in
accordance with the enzyme-linked immunosorbent
assay methodology. The (FSG) concentration was
assessed through a spectrophotometric assay (Type 3)
by using a kit provided by Monobind Inc. (USA). By
using a commercial TBARS-based assay kit supplied by
LTA (Italy) to measure insulin concentration, by the
thiobarbituric acid of reactive substances (TBARS)
assay. To determine the serum (TRB3 Q84) levels,
enzyme-linked immunosorbent assay kits from
MELSIN (China) were utilized. The (TGF-p) content in
serum was measured by using a kit from LTA (Italy),
according to spectrophotometric assay guidelines. The
determination of (ALT) and (AST) concentrations by
using a spectrophotometric kit from LiNEAR (Spain).
By using spectrophotometric assay kits from MELSIN
(China) were utilized, to determine the serum creatinine
and urea levels. The calculation of resistance of insulin
and the extent of sensitivity by using (HOMA-IR) and
(QUICK) equations [50-51].

Bio-statistical analysis

By using Microsoft Excel 2010 in conjunction
with SPSS software (version 24) to analyze the
collected data. The determination of the significant
differences of the investigated groups were conducted
by comparative statistical tests. Additionally, the
analysis was employed to examine potential
associations among the parameters by pearson’s
correlation coefficient.

RESULTS

As shown in Table 1, Figure 1 (A, B, C, D, E,
F, G), that display the mean of age, gender, BMI, W/H,
SBP, DBP, creatinine, ureca, AST and ALT levels that
demonstrated no* - *significant* differences *between
the groups of *heart *failure* and *control. While the
mean of BNP, FSG, insulin, HOMA-IR, TGF-B and
TRB3 Q84 levels showed a significantly increased in
the group* of *heart* failure* as *compared* with *the
*group* of *control, while the *mean* of QUICKI
*levels* showed a significantly decreased in the heart
failure group as compared with the control group.

Table 1: Demographic and biochemical data for the heart failure and the control groups

Parameters Groups P-value

Control Heart failure

Mean £SD Mean £SD

(n=60) (n=60)
Age (year) 5543 5543 0.15
Gender 35(58.3%)/25(41.7%) | 35(58.3%)/25(41.7%) 0.85
Males/Females
BMI (kg/m2) 21.5+2 27.5+4 0.73
W/H 0.72+0.01 0.95+0.02 0.45
SBP (mmHg) 120+10 130+12 0.31
DBP (mmHg) 75+5 9147 0.86
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BNP (pg/mL) 5047 140 £9 0.02
FSG (mg/dL) 82.5+6 1043 £8 0.03
Insulin (uU/mL) 6+0.2 10+ 0.5 0.05
HOMA-IR 2.5+0.2 4.1+03 0.02
QUICKI 0.59 +0.03 0.38£0.02 0.01
Creatinine (mg/dL) 0.85+0.02 1+£0.01 0.12
Urea (mg/dL) 13+1 152 0.23
AST (U/L) 2544 30+6 0.09
ALT (U/L) 3182 39+7 0.08
TGF-B (ng/mL) 34+0.2 4.5+0.4 0.02
TRB3 Q84 (ng/mL) 1.85+0.1 3+0.2 0.01

Significance: A p-value of < 0.05 was *considered <significant>, n: <Number* -of- *subjects>, Mean + SD;
SD: <Deviation* — of — Stander*>, W/H: <Ratio* — of - *Waist -to- *Hip>, BMI: <Index* - of - *Body - *Mass>, DBP:
<The Blood*- Pressure - of - Diastolic>, SBP: <The Blood*- Pressure - of - Systolic>, BNP: <*Peptide of Brain* -
*Natriuretic*>, HOMA-IR: <Insulin — Resistance* of Homeostatic* — Model* - Assessment>, FSG: <Serum — Glucose*-
of - Fasting>, QUICKI: <Check — Index*- of — Quantitative*— Insulin*- Sensitivity>, ALT: <Alanine* -
* Aminotransferase>, AST: <Aspartate* - * Aminotransferase>, TGF-p: < Growth* — Factor*- of -Transforming* - Beta>,

TRB3 Q84: <Tribbles* - Pseudokinase 3 — Glutamine* at Position 84>,

200 120 1043
100
~ 150 140 ~ 825
é I < 80 I
Sy Y
£ 100 £ 60
Z 50 2 40
m 50 T <%
20
0 0
Control Heart Failure Control Heart Failure
A B
12 10 5 a1
g 10 I 4 I
£ (7
=) 8 6 2 3 2.5
2 6 T S I
£ o2
Z 4 2
= 9 1
0 0
Control Heart Failure Control Heart Failure
C D
0.7 6
0.59
0.6 I 5 A5
0.5 =
2 0.38 g) 4 3
& 04 T 2, 3
- 0.3 o
0.2 =
0.1 1
0 0
Control Heart Failure Control Heart Failure
E F

© 2025 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates

271



Noor Ali Gebur, Sch Int J Chem Mater Sci, Sep-Oct, 2025; 8(5): 268-278

3.5 %
3., .
= 25
g, 1.85
3 I
o 15
é 1
= 0.5

Control Heart Failure

G

Figure 1: Comparison of serum A: BNP, B: FSG, C: Insulin, D: HOMA-IR, E: QUICKI, F: TGF-$ and G: TRB3
Q84 levels between the heart failure and the control groups

As shown in Table 2, Figure 2 (A, B, C, D, E,
F), that display the linear regression analysis results that
assessing the relationship between levels of serum
TRB3 Q84 concentrations and selected demographic
and biochemical parameters in individuals with heart
failure. The findings revealed that no - strong -
significant - correlation - between TRB3 Q84 and other

studied demographic - and - biochemical parameters,
except that BNP, FBS, insulin, HOMA-IR and TGF-f
levels showed a strong - significant - positive -
correlation with TRB3 Q84 level, while QUICKI levels
showed a strong - significant - negative - correlation
with TRB3 Q84 level.

Table 2: Correlation between serum TRB3 Q84 levels and others demographic and biochemical parameters in the
heart failure group

Parameters TRB3 Q84 (ng/mL)
Age (year) r 0.52
P-value 0.83
BMI (Kg/m2) r 0.45
P-value 0.94
W/H r 0.27
P-value 0.81
SBP (mmHg) r 0.51
P-value 0.78
DBP (mmHg) r 0.37
P-value 0.91
BNP (pg/mL) r 0.98
P-value 0.02
FSG (mg/dL) r 0.98
P-value 0.04
Insulin (WU/mL) r 0.96
P-value 0.01
HOMA-IR r 0.94
P-value 0.03
QUICKI r -0.91
P-value 0.05
Creatinine (mg/dL) | r 0.31
P-value 0.58
Urea (mg/dL) r 0.42
P-value 0.36
AST (U/L) r 0.14
P-value 0.36
ALT (U/L) r 0.28
P-value 0.36
TGF-B (ng/mL) r 0.97
P-value 0.03
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A p-value of < 0.05 was considered, r: <correlation* coefficient* - of - Person>, W/H: <Ratio* — of - Waist -to-
Hip>, BMI: <Index of* - Body - Mass>, DBP: <The Blood*- Pressure - of - Diastolic>, SBP: <The Blood*- Pressure - of
- Systolic>, BNP: <<*Peptide of Brain* - *Natriuretic*>, HOMA-IR: <Insulin — Resistance* of Homeostatic* — Model*
- Assessment>, FSG: <Serum — Glucose*- of - Fasting>, QUICKI: <Check — Index*- of — Quantitative*— Insulin*-
Sensitivity>, ALT: <Alanine* - *Aminotransferase>, AST: <Aspartate* - *Aminotransferase>, TGF-B: < Growth* —

Factor*- of -Transforming* - Beta>, TRB3 Q84: <Tribbles* - Pseudokinase 3 — Glutamine* at Position 84>.
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Figure 2: Correlation between serum TRB3 Q84 levels and A: BNP, B: FSG, C: Insulin, D: HOMA-IR, E:
QUICKI and F: TGF-p in the heart failure group.

Table 3 presents the ROC curve analysis for reflecting high diagnostic performance. TRB3 Q84
TRB3 Q84, revealing a cut-off point of 93.3% for demonstrated a sensitivity of 93.3% and a specificity of
detecting heart failure patients. The *area* - *under* - 100%, as - shown - in Figure 3.

the *curve* (AUC) was *calculated* at 0.952,

Table 3: Receiver operating characteristic (ROC) and area under the curve (AUC) analysis of TRB3 Q84 in

diagnosis heart failure patients
Variable | Group | Cut-off Sensitivity | Specificity | AUC | Std. 95% CI of | P-
concentration % | % % Error | AUC value
TRB3 Heart 933 933 100 0.952 | 0.025 | 0.903-1.000 | 0.001
Q84 Hailure
10
0.8+
Fo 064
2
B
(1]
E
[
B
0.2
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Uy U [y 08 08 10
1 - Specificity
Figure 3: Receiver operating characteristic (ROC) curve analysis of TRB3 Q84 in diagnosing heart failure
patients
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DISCUSSION

The present study revealed a significantly
increased in serum TRB3 Q84 levels, alongside a
notable increased in BNP, FSG, insulin, HOMA-IR and
TGF-B levels and decreased in QUICKI levels
biomarkers among individuals with heart failure. In
these patients a significant strong positive correlation
was identified between TRB3 Q84, BNP, FSG, insulin,
HOMA-IR and TGF-$ biomarkers, while a significant
strong negative correlation was identified between
TRB3 Q84 and QUICKI. The fact of this pattern can be
explained by that when heart failure occurs, the
pumping of blood to the muscles, liver, and other
tissues weakens, leading to hypoperfusion (reduced
blood flow). This decreased blood flow reduces the
delivery of oxygen and glucose to the cells, especially
muscle cells. As a result, these cells have a diminished
ability to absorb glucose and become less responsive to
insulin due to impaired insulin receptor signaling,
which depends on adequate tissue perfusion. Excess
glucose entering the mitochondria within the cells is
metabolized to produce energy through the electron
transport chain. However, this leads to hight production
of species of reactive oxygen (ROS) such as
superoxide, which causes damage to proteins, lipids,
and DNA inside the cell. Ultimately, hyperglycemia* of
*chronic *causes *damage* of small blood vessels and
peripheral nerves, particularly in the cornea. This
damage leads to impaired corneal nutrition and nerve
function, reducing the cornea’s ability to heal and
regenerate. Additionally, the accumulation of end
products of advanced glycation (AGEs) increases
inflammation and deteriorates the corneal structure,
resulting in permanent corneal damage that may cause
serious vision complications. This damage triggers a
state of cellular stress, activating defense mechanisms
including the expression of proteins such as TRB3 Q84,
at his stage TRB3 Q84 reduces cellular metabolism and
slows cell growth to protect the cell from further injury.
Consequently, elevated TRB3 Q84 levels could
potentially serve as an early biomarker indicating
increased risk for permanent corneal damage in
individuals with heart failure.

Previous work demonstrated a conserved role
in regulating the pathway of insulin signaling of
modulating Akt activity by the drosophila protein Trbl
[52]. Corresponding to the human TRIB3 single
nucleotide polymorphism (SNP) variant R84 known to
be linked with insulin resistance is also crucial for
insulin signaling modulation in flies [53]. Building on
these findings, showed that an amino acid conserved at
Trbl site. Similarly, when the analogous residue in Trbl
drosophila (R141) is Q (R141Q) mutated, they observed
diminished binding of Trbl to Akt, which leads to
enhanced larval growth and increased anabolic activity.
Functional analyses in human cells and organ cultures
have revealed that the TRIB3 Q84 variant binds and
inhibits AKT less effectively than the R84 variant [54].
Supporting this, they also found that expression of

mouse Trib3, which carries the R variant, in the
drosophila fat body suppresses Akt activation to a
degree comparable to wild-type Trbl. These findings
collectively indicate that the arginine residue is
essential for Akt binding and inhibition.

Previous study suggested that the wvariant
TRIB3 Q84 emerged relatively in human evolution was
late. The Q residue variant found predominantly in
modern humans is distinctive to both humans and
Neanderthals, whereas the residue R is highly across
nearly metazoan Tribbles (Trib) proteins conserved.
Interestingly, human orthologs of TRIB1 and TRIB2
retain the conserved R residue, underscoring its
functional importance within this protein family. Given
that short-term nutrient deprivation elevates TRIB3 Q84
in the tissue of adipose [55], and that TRIB3 Q84 levels
increase in human cells subjected to glucose and amino
acid starvation [56], one hypothesis is that the variant
Q84 allows for some Akt activity residual during
physical prolonged exertion such as running of
endurance a trait that is particularly characteristic of
hominids [57]. While the negative impact of the Q/R
substitution on function has been established [58], it
remains an open question what selective advantage this
motif may have conferred during the evolutionary
divergence of humans and neanderthals.

The drosophila model of insulin resistance
provides a valuable system to investigate the specific
effects of these TRIrB3 Q84 SNPs across different
developmental stages, tissues, and dietary conditions
[59]. Beyond the well-known variant Q and R SNP in
populations of human, several other non-synonymous
SNPs exist within the genomic of the TRIB3 Q84 gene
of human, though their functions and biological
significance remain largely unexplored. Since Trib3
expression is influenced by diet, experiments involving
Trbl under high sugar and fat dietary regimens
conducted efficiently [60]. This allows in drosophila the
powerful genetic tools use is available to either
overexpress or knock down Trbl in targeted tissues.
Moreover, vertebrate Trib3 exhibits tissue-specific roles
in the liver, endothelium, and pancreatic islets organs
with functional counterparts in flies. Additionally,
considering TRIB3’s established function as a
molecular link between diabetes and cancer, these
insights can guide investigations of Trbl in recently
developed drosophila tumor models regulated by insulin
signaling [61].

In the previous study, they demonstrated that
the mutation of R141Q does not disrupt Trbl’s capacity
by cell division inhibition triggered by Cdc25
phosphatase or to regulate cell migration mediated by
C/EBP. Mutations affecting the conserved DLK motif
have been shown to significantly weaken tribbles
family proteins interaction of with key partners such as
Akt [62]. This finding indicates that the DLK motif may
represent a promising therapeutic target for selectively
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reducing insulin resistance while preserving other
essential cellular roles of Trbl. The tribbles roles in
mammals in regulation of insulin are complex, notably
TRIB2 has recently been identified as an Akt activator
[63] and has been linked to leukemogenesis by
promoting phosphorylation of ERK [64].

Subsequently incorporated the mutation to
evaluate its effects in vivo in flies. In vivo studies
confirmed that the R141E variant binds Akt with
increased affinity, suggesting it may act dominantly to
inhibit activity of Akt more effectively than wild-type
Trbl. The fly model, characterized by a single tribbles
isoform, presents a valuable platform for rapid
investigation of molecular defects linked to tribbles
disease alleles in human, thereby advancing the
understanding of their roles in diabetes of type 2 and
cancer [65-66].

CONCLUSION

The results of this study indicated a significant
strong positive correlation between TRB3 Q84, BNP,
FSG, insulin, HOMA-IR and TGF-f biomarkers, while
a ‘*significant® strong *negative®™ correlation was
identified *between* TRB3 Q84 and QUICKI in
*heart* failure* *patients. Therefore, TRB3 Q84 levels
as new biochemical marker for the early detection and
diagnosis of permanent corneal damage in *heart*
failure* *patients. It is recommended to include TRB3
Q84 measurement as part of early screening protocols
for development of permanent corneal damage in heart
failure patients and ophthalmologic evaluations should
be integrated into the routine follow-up of patients with
heart failure, with particular attention to early corneal
nerve damage and tear film abnormalities.
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