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Abstract

Objectives: This study aimed to evaluate whether serum nuclear factor-kappa B (NF-kB) and adiponectin levels can
provide insight into disease progression and serve as potential biomarkers for predicting disease severity in patients
with acute pancreatitis (AP).

Methods: A total of 49 patients diagnosed with AP and admitted to the Emergency Department of Gaziosmanpasa
Training and Research Hospital were enrolled. An age-matched control group of 49 healthy individuals without AP was
also included. Serum levels of NF-kB and adiponectin were measured and compared between groups.

Results: Patients with AP exhibited significantly elevated serum NF-kB levels and reduced adiponectin levels com-
pared to the control group (both p<0.001). A strong negative correlation was observed between adiponectin and NF-
KB levels in the AP group (r=-0.865, p<0.05). Receiver operating characteristic (ROC) analysis determined the optimal
cut-off value for adiponectin as 3.4, with a sensitivity and specificity of 1.000. The optimal cut-off for NF-kB was 1.8, with
a sensitivity of 1.000 and specificity of 0.96.

Conclusion: The findings suggest that serum NF-kB and adiponectin levels may be valuable biomarkers for assessing
disease severity in AP. Their combined use or integration with existing scoring systems could enhance prognostic accu-
racy. Further experimental and clinical studies are necessary to evaluate the therapeutic potential of adiponectin and
to validate these biomarkers for routine clinical use.
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Acute pancreatitis (AP) is a serious condition marked by
sudden inflammation of the pancreas, which can result
in significant complications and may necessitate intensive
care. The disease is defined by an inflammatory response that
causes swelling and bleeding in pancreatic tissue. In severe in-
stances, it may lead to the necrosis of pancreatic tissue due to
premature enzyme activation within the organ [1]. It is often
associated with gallstones and excessive alcohol consump-
tion. AP starts with the initiation of the process of autodiges-

tion, which leads to the pancreas digesting itself, resulting in
damage to tissues through activation of enzymes. Clinically,
AP can present in both mild and severe forms; the severe form
carries a risk of developing systemic inflammatory response
syndrome (SIRS) and multiple organ failure [2].

Gallstones and chronic alcohol abuse account for approxi-
mately two-thirds of cases in the etiology of acute pancre-
atitis. Other common causes include the development of AP
following endoscopic retrograde cholangiopancreatography
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(ERCP) and hypertriglyceridemia [3]. Recent studies have
demonstrated that metabolic abnormalities such as diabetes,
hypertriglyceridemia, morbid obesity, and vitamin D defi-
ciency are closely associated with the severity and prognosis
of AP [4]. Since insulin resistance (IR) is a chronic, low-grade
inflammatory state, it is hypothesized that IR plays a patho-
genic role in other inflammatory diseases such as AP. This hy-
pothesis is supported by evidence that pre-existing diabetes
increases the risk of developing AP and progression to severe
AP by increasing local and systemic complications in AP [5].

Nuclear Factor-B (NF-kB) is a modulator of cytokine receptors
and adhesion biological activity. Recent research has shown
that NF-kB is known as a transcription factor that controls cell
apoptosis, adaptive immunity, cell proliferation and aging,
as well as regulating gene expression of autoimmune mole-
cules [6]. The kinase cascade mediates activation of NF-kB, a
transcription factor commonly associated with activation of
inflammation genes, and other signal transducers and acti-
vators of transcription that have been shown to lead to over-
expression of inflammation genes [7] in pancreatic acinar
cells [8]. Activation of NF-kB is increased in pancreatic cells
during AP and exacerbates the inflammatory process. Espe-
cially in severe cases of AP, activation of NF-kB leads to ex-
cessive release of cytokines. This leads to SIRS and increases
tissue damage. NF-kB plays is crucial in the pathogenesis of
AP and is being investigated as an important biomarker for
prediction in the course of the disease [9].

Adiponectin is a 30-kDa adipocyte-specific protein factor,
and its primary function is to improve insulin sensitivity. Fur-
thermore, this adipokine has anti-inflammatory properties
through inhibition of macrophage differentiation resulting in
protection of many organs [10]. In experimental studies have
revealed the role of adiponectin in the pathogenesis and clin-
ical course of AP [11-14].

Serum NF-kB and adiponectin levels are associated with the
severity of acute pancreatitis and may serve as potential
biomarkers for predicting disease progression. This hypothe-
sis is based on the pro-inflammatory role of NF-kB and the an-
ti-inflammatory, insulin-sensitizing properties of adiponectin.
To our knowledge, no human study has evaluated these mark-
ers together in AP.

NF-kB was selected due to its central role in mediating inflam-
matory responses and its known activation in pancreaticacinar
cells during AP, contributing to disease severity. Adiponectin
was chosen for its anti-inflammatory and insulin-sensitizing
effects, which may counteract the inflammatory cascade in
AP.Together, these biomarkers represent opposing regulatory
mechanisms that may influence the progression and outcome
of the disease. However, in the literature review, no study was
found that investigated serum NF-kB and serum adiponectin
levels together in AP in humans. Therefore, this study aimed
to investigate whether circulating NF-kB and adiponectin can
offer insights into the progression of the disease and if these
markers can be used to predict the severity of AP in patients.

Materials and Methods

Subject groups

This study was approved by the Biruni University Faculty of
Medicine Ethics Committee (Date: 12/12/2024, Decision No:
2024-BIAEK/05-04), adhered to the principles outlined in the
Declaration of Helsinki. All participants, including both pa-
tients and control subjects, were fully briefed about the study,
and written informed consent was provided by the patients
or their family members. Helsinki declaration in the main text.

Atotal of 49 patients permitted to the Emergency Department
of Gaziosmanpasa Training and Research Hospital and diag-
nosed with AP were enrolled in the study. Patients admitted to
our emergency surgery outpatient clinic with abdominal pain
and diagnosed with AP according to clinical and laboratory
findings were prospectively evaluated.

AP is present: The sudden onset of intense upper abdominal
pain that may radiate to the back, a marked increase in serum
lipase or amylase levels (more than three times the normal
range), and radiological evidence that suggests the presence
of AP. Patients were diagnosed with AP according to the Re-
vised Atlanta Criteria [15].

The control group consisted of age- and sex-matched healthy
individuals who presented to the same institution for routine
health check-ups during the same period and had no known
chronic diseases or regular medication use.

Inclusion criteria

Patients aged 18 and above presented with abdominal pain,
nausea, and vomiting, and met the criteria for acute pancre-
atitis (clinical signs of AP, amylase-lipase levels at least three
times higher than normal, and the presence of at least two ra-
diologic compatibility criteria) were included.

Exlusion criteria

Patients who did not consent to participate, those under 18
years old, and individuals with comorbidities (such as dia-
betes, renal failure, heart failure, advanced liver failure, recent
myocardial infarction or stroke, major surgery within the last 6
months, or pregnancy) were excluded.

Patients' complaints, diseases, presence of exclusion criteria,
duration/when complaints started, laboratory results and vital
signs were documented on data collection forms before hos-
pitalization. All patients diagnosed were admitted to hospital.

According to the post-hoc power analysis performed using
G*Power 3.1.9.2, the statistical power of the independent
samples t-test comparing the two groups (n;=49, n,=49) was
calculated as 95% (1-3=0.95) at a significance level of a=0.05,
assuming an effect size of Cohen's d=0.7.

Sample collection and measurements

For patients who presented to the emergency department
and met the criteria for AP, antecubital venous access was es-
tablished, and blood samples were collected for hemogram
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and biochemistry. Imaging (hepatobiliary ultrasonography
and abdominal computed tomography) was performed on
patients with a more than three-fold increase in amylase/li-
pase levels. Blood samples were centrifuged at 4000 rpm for
10 minutes at 4°C. Biochemical tests were performed right
away, and serum aliquots for additional parameters were
stored at -80°C for later analysis.

Measurement of serum Nuclear Factor Kappa B (NF-kB)
levels

Serum NF-kB levels sandwich human enzyme-linked im-
munosorbent assay (ELISA) kit according to the manufacturer’s
instructions (MyBioSource, Cat. No: MBS724341, MyBioSource,
Inc.,, San Diego, CA, USA). Optical density was read with a mi-
crotitre plate photometer at 450 nm. The concentration was
determined by interpolation from calibration curves prepared
with standard samples provided by the manufacturer. The
intra-assay and inter-assay coefficients of variation for NF-«kB
were <10%and <10%, respectively.

Measurement of serum Adiponectin levels

Serum adiponectin levels competitive-ELISA Kit accord-
ing to the manufacturer’s instructions (Quantikine® Human
Adiponectin, R&D Systems, Inc., Minneapolis, MN). with de-
tection limit of, respectively, 0.246 ng/mL. Optical density
was read with a microtitre plate photometer at 450 nm. The
concentration was determined by interpolation from calibra-
tion curves prepared with standard samples provided by the
manufacturer. The intra-assay and inter-assay coefficients of
variation for adiponectin were <10%and <10%, respectively.

The complete blood count (CBC) was recorded with an automatic
hematology analyzer (Sysmex, Sysmex XN-1000, Norderstedt,
Germany). Biochemical parameters were determined using the
enzymatic methods (COBAS 8000, ROCHE-2007, Tokyo, Japan).

Statistical analysis

Statistical analyses were performed using SPSS v.26 (IBM
Corp., Armonk, NY, USA). Categorical variables were expressed
as counts (n) and percentages (%), while continuous variables
were presented as meanzstandard deviation. Data distribu-
tion normality was evaluated using the Kolmogorov-Smirnov
test, Q-Q plots, and histograms. The Pearson chi-square test
was used for comparing categorical variables, while the
Mann-Whitney U test and Student's T-test were applied for
comparisons between two independent groups. Spearman's
correlation test assessed relationships among numerical
variables. Laboratory parameters were categorized based on
Receiver Operating Characteristic (ROC) curve analysis, with
the optimal cutoff point determined by maximizing sensi-
tivity and specificity. The Youden index was used to identify
the best cutoff points, and the area under the curve (AUC)
was reported. Confidence intervals were calculated using the
Bootstrap method. (Bootstrap method performs multiple re-
sampling (bootstrapping) to evaluate the performance of the
model, calculates AUROC for each sample and then gives con-

fidence intervals). Multivariate logistic regression (Enter and
Forward: LR) analysis was performed to identify risk factors
associated with AP.The goodness-of-fit of the model was eval-
uated using the Hosmer-Lemeshow test and highly correlated
variables are not included in the model. The significance level
for statistical tests was set at p<0.05.

Results

The sociodemographic and clinical characteristics of partici-
pantsin both the patient and control groups are showninTable
1. In this study, 49 age- and sex-matched patients with acute
pancreatitis (AP) were compared with 49 healthy controls in
terms of sociodemographic and clinical features. The BMI of
patients in the AP group was significantly higher than that of
the healthy controls (p<0.001). The health control group had
no comorbidities, and none of the participants in either group
were smokers or alcohol users. Amylase and lipase levels were
both significantly higher in the AP group compared to the
health controls (p<0.001 for both). Adiponectin levels were
lower in the AP group, while NF-kB levels were significantly
higher in the AP group (p<0.001 for both).

In the patient group, a strong negative correlation was ob-
served between adiponectin and NF-kB levels (r=-0.865,
p<0.05) (Table 2). No significant correlation was found between
adiponectin and amylase levels, but a weak positive correla-
tion was observed between NF-kB and amylase levels (r=0.408,
p<0.01). Very weak correlations were found between lipase
and adiponectin (r=-0.290) and between lipase and NF-kB
(r=0.280), both of which were statistically significant (p<0.05).

Adiponectin and NF-KB levels were not significantly differ-
ent between genders in the patient and healthy groups
(p>0.05). Although Adiponectin levels were higher females
in both groups, this difference was not statistically significant
(p=0.164; p:0.440). In addition, no significant correlation was
found between Adiponectin, NF-kB levels with age or BMI lev-
els in both groups (Table 3 and Fig. 1).

Regression analysis was performed to evaluate the potential
factors associated with the development of AP. The results indi-
cated that none of the examined variables emerged as indepen-
dent risk factors for the condition (Table 4). Although some pa-
rameters showed significant associations in univariate analysis,
they did not retain their significance in the multivariate model.

In Figure 2 and Table 5, the performance of clinical parameters
in the diagnosis of AP is shown in ROC curves. The Area Un-
der the Curve (AUC) of adiponectin was 0.000 (95% CI:0.000-
0.000), the AUC of NF-KB was 0.000 (95% CI:1.000-1.000), the
AUC of amylase was 0.990 (95% Cl:0.978-1.000), and the AUC
of lipase was 1.000 (95% Cl:1.000-1.000). The optimum cut-off
point of adiponectin was 3.4 with a sensitivity of 1.000 and
specificity of 1.000; the optimum cut-off point of NF-kB was
1.8 with a sensitivity of 1.000 and specificity of 0.96; the op-
timum cut-off point of amylase was 95.3 with a sensitivity of
0.96 and specificity of 1.000; the optimum cut-off point of li-
pase was 60.2 with a sensitivity of 0.96 and specificity of 1.000.



236 Int J Med Biochem

Table 1. Sociodemographic and clinical characteristics of patient and control groups

Characteristic Healthy group Acute pancreatitis group P
(n=49) (n=49)
Age 66.2+10.4 64.9£11.7 0.572
Gender, n (%) 1.000
Male 23 (46.9) 23 (46.9)
Female 26 (53.1) 26 (53.1)

BMI 24.0+2.1 27.1+£4.1 <0.001
Comorbidity (+) 0(0.0) 25(51.0) <0.001
Diabetes (+) 0(0.0) 34(69.4) <0.001
Hypertension (+) 0(0.0) 25(51.0) <0.001
Fasting blood glucose 80.0+10.2 136.3+46.9 <0.001
Amylase (U/L) 65.1+15.1 383.1£215.8 <0.001
Lipase (U/L) 343+13.4 119.8+£55.2 <0.001
T. cholesterol (mg/dL) 169.3+13.9 214.7+16.8 <0.001
LDL (mg/dL) 101.8+£11.0 149.1£10.3 <0.001
HDL (mg/dL) 45.9+6.8 39.3+9.4 <0.001
Triglyceride (mg/dL) 108.4+22.6 131.7+41.6 0.003
VLDL (mg/dL) 21.7£4.5 26.3+8.3 0.003
AST (U/L) 214184 38.4+27.7 0.003
ALT (U/L) 26.2+8.5 35.2+18.8 0.052
LDH (U/L) 108.9+£29.3 135.4+69.4 0.187
WBC (10°/L) 7.9+1.1 10.0+£2.6 <0.001
CRP (mg/L) 2.8+1.1 67.8+36.3 <0.001
Adinopectin (ug/L) 8.1£2.1 0.9+0.4 <0.001
NF-kB (ng/L) 0.9+0.4 6.1£0.9 <0.001

Student T test, Pearson chi-square Test, Mann-Whitney U test. BMI: Body mass index; T. cholesterol: Total cholesterol; LDL: Low density lipoprotein; HDL: High density lipoprotein; VLDL:
Very low density; AST: Aspartate transaminase; ALT: Alanine transaminase; LDH: Lactate dehydrogenase; WBC: White blood cell; CRP: C-reactive protein; NF-kB: Nuclear factor kappa B.

Table 2. Correlation between adiponectin and NF-kB levels and other parameters in patient group (n=49)

Adinopectin NF-kB CRP Amylase Lipase WBC
Adinopectin (ug/L) . -0.865** -0.876** -0.263 -0.290* -0.464**
NF-kB (ng/L) -0.865** . 0.960%* 0.408** 0.282* 0.455%*

Spearman Correlation Test; <0.25 very weak; 0.26-0.49 weak; 0.50-0.69 moderate; 0.70-0.89 high; 0.90-1.0 very high correlation. *: p<0.05; **: p<0.01. NF-kB, nuclear factor kappa B;
CRP, C-reactive protein; WBC: White blood cell.

Table 3. Evaluation of adiponectin and NF-kB levels by gender

Group Parameters Gender p
Male Female

Acute pancreatitis group (n=49) Adiponectin (ug/L) 0.8+0.4 1.0+0.4 0.164
NF-KB (ng/L) 6.4+0.9 6.0+0.9 0.078
Amylase (U/L) 413.3+£200.1 356.3+229.3 0.200
Lipase(U/L) 120.1+£60.6 119.6+£51.0 0.630

Healthy group (n=49) Adiponectin (ug/L) 7.8£2.1 8.3+2.2 0.440
NF-KB (ng/L) 0.9£0.4 0.9+0.3 0.976
Amylase (U/L) 65.3+£16.0 65.0£14.5 0.976
Lipase(U/L) 34.1£15.9 34.5+11.1 0.801

Mann-Whitney U test. NF-kB: Nuclear factor kappa B.
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Figure 1. Evaluation of adiponectin and NF-kB levels by gender.
NF-kB: Nuclear factor kappa B.

Discussion

AP is a gastrointestinal disorder associated with a relatively
high mortality rate, ranging from 3% to 17%, and is a com-
mon reason for emergency department visits. The disease is
frequently diagnosed in emergency settings due to its sud-
den onset, presenting symptoms such as nausea, vomiting,
abdominal bloating, fever, shortness of breath, irritability, and
changes in consciousness. Other signs may include fever, low
oxygen levels, rapid breathing, elevated heart rate, low blood
pressure, abdominal tenderness, bowel obstruction, and/or
decreased urine output. Mortality and morbidity risk are influ-
enced by factors like comorbid conditions and complications.
Timely treatment initiation plays a crucial role in determining
the prognosis. The growing use of rapid diagnostic tools has
spurred research into new and faster diagnostic markers [16].
In present study, lower adiponectin levels and elevated NF-«B
levels were observed in the AP group. A strong negative cor-
relation between adiponectin and NF-kB was noted. While no
significant correlation was found between adiponectin and
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Figure 2. ROC curves evaluation of clinical parameters in the diagnosis
of acute pancreatitis.

ROC: Receiver operating characteristic.

amylase levels, a weak positive correlation was seen between
NF-kB and amylase. We propose that high NF-kB levels and
low adiponectin levels may serve as indicators of AP severity.

Although the precise pathogenesis of AP remains unclear,
it has been suggested that the main mechanism involves a
pathological process leading to autodigestion of pancreatic
tissue. This occurs through the early activation of zymogens
(digestive enzyme precursors) that are normally inactive
within pancreaticacinar cells, ducts, and interstitial spaces[17].
Recent studies have also highlighted that severe pancreatic
injury, and the systemic inflammatory response contribute to
AP pathogenesis via NF-kB activation [18, 19]. The anti-inflam-
matory and protective effects of HTD4010 in HTG-AP are at
least partially mediated through suppression of the TLR4/NF-
KB axis, making this signaling pathway a promising therapeu-
tic target for reducing disease severity in acute pancreatitis
[20]. NF-kB signaling pathway as a key mechanism modulated
by acinar cell-derived exosomes in the context of AP. NF-kB
is well-established as a central mediator of inflammatory re-
sponses, and its activation plays a critical role in the progres-
sion of AP by promoting the expression of pro-inflammatory
cytokines such as IL-6 and TNF-a [21]. Exosomes derived from
healthy acinar cells were shown to have anti-inflammatory and
cytoprotective effects, both in vitro and in vivo. Importantly,
these exosomes suppressed NF-kB signaling activity, which
corresponded with reduced apoptosis, lower ROS production,
and decreased levels of systemic inflammatory markers in AP
model rats. This suggests that exosomes exert their protective
function by interfering with NF-kB-driven transcriptional re-
sponses that contribute to acinar cell damage and systemic



238

Int J Med Biochem

Table 4. Evaluation of risk factors associated with acute pancreatitis

Variables Multivariate-enter Multivariate-forward:
method LR method
OR (95% CI) P OR (95% CI) p
Amylase (U/L) 1.112(0.951-1.299) 0.183 1.149 (0.996-1.324) 0.056
Body mass index 1.624 (0.919-2.870) 0.095 - -
Hypertension 5.595 (0.000-12.460) 0.999 - -
Triglyceride (mg/dL) 1.005 (0.958-1.054) 0.844 - =

Forward LR and Enter methods were used for logistic regression analysis. Enter model: Hosmer Lemeshow test p=0.757, Cox & Snell R>=0.714 Nagelkerke R>=0.952, -2 Log
Likelihood=13.173; forward LR model: Hosmer Lemeshow test p=0.803, Cox & Snell R>=0.703 Nagelkerke R?=0.937, -2 Log Likelihood=16.844. OR: Odds ratio; CI: Confidence interval.

Table 5. Evaluation of AUC and optimum cut-off point of clinical parameters

Parametre AUC (%95 CI) p Cut-off Sensitivity (%) Specificity (%)
Adiponectin (ug/L) 0.000 (0.000-0.000) <0.001 34 1.000 1.000
NF-KB (ng/L) 1.000 (1.000-1.000) <0.001 1.8 1.000 0.960
Amylase (U/L) 0.990 (0.978-1.000) <0.001 953 0.960 1.000
Lipase (U/L) 1.000 (1.000-1.000) <0.001 60.2 0.960 1.000

AUC: Area under the curve; Cl: Confidence interval.

inflammation. These findings support the idea that targeting
NF-kB signaling via acinar cell-derived exosomes may offer a
novel therapeutic strategy for reducing inflammation and tis-
sue injury in AP. Moreover, this mechanism reinforces the role
of intercellular communication—via exosomes—as a regula-
tor of disease severity in pancreatitis [21]. The NF-kB pathway
is among the most studied inflammatory signaling pathways
in acinar cells and is associated with more severe forms of AP
[22]. Results of Yu et al. [23] demonstrate that NF-kB is acti-
vated in response to cerulein via NADPH oxidase-derived re-
active oxygen species and that this activation is essential for
the induction of PAP-1 gene expression in pancreatic acinar
cells. Furthermore, recombinant adiponectin has been shown
to inhibit inflammation via the NF-kB pathway in AP [13]. Our
findings align with the idea that adiponectin exerts protec-
tive effects by reducing NF-kB activity and pro-inflammatory
cytokine responses in cerulein-induced AP, offering hope for
the development of therapies targeting AP. As increasing
adiponectin pharmacologically has shown promise in obesity
treatment, it is possible that adiponectin may play a signifi-
cant role in AP treatment in the future.

Recent studies have emphasized the role of adiponectin as
an important regulator of inflammation, demonstrating its
potential as a biomarker for assessing disease severity in in-
flammatory conditions such as AP [24]. Consistent with this,
our study found higher serum NF-kB activity in the AP group,
suggesting that inhibiting the NF-kB pathway could mitigate
the early inflammatory response and offer potential new ther-
apeutic approaches for AP. According to the results of this
meta-analysis, adiponectin levels were not significantly dif-
ferent between patients with severe acute pancreatitis (SAP)
and those with mild acute pancreatitis (MAP). Specifically, the

standardized mean difference (SMD) was 0.11 (95% Cl: -0.17
to 0.40, p=0.425), indicating no statistically significant associ-
ation. Despite adiponectin's known anti-inflammatory prop-
erties, these findings suggest that it does not play a major
role in the pathogenesis or severity differentiation of SAP. It
also implies that adiponectin is unlikely to serve as a reliable
biomarker for predicting or diagnosing severe forms of acute
pancreatitis in clinical settings. While adiponectin is biologi-
cally active in inflammation regulation, its levels do not appear
to be significantly altered in SAP, and thus it holds limited po-
tential as a diagnostic or prognostic marker for this condition.
Further research with larger, more homogenous patient pop-
ulations may be necessary to clarify any potential role in spe-
cific subgroups [10]. Our study confirmed lower adiponectin
levels in the AP group and observed a strong negative cor-
relation between adiponectin and NF-kB levels. No signifi-
cant correlation was found between adiponectin and amy-
lase levels, reinforcing adiponectin's anti-inflammatory role.
Adiponectin, an adipocyte-derived cytokine, is recognized for
its anti-inflammatory and insulin-sensitizing effects, which are
particularly important in inflammatory diseases such as AP
[25]. Wos-Wroniewicz et al. [11] reported adiponectin in AP.
Experimental studies have shown that adiponectin can inhibit
NF-kB activation and downregulate pro-inflammatory cy-
tokines like TNF-a and IL-6, thereby mitigating pancreatic in-
flammation [11, 13, 26]. These findings highlight adiponectin’s
modulatory role on the NF-kB pathway, a key mediator of
inflammatory signaling in AP [27]. Adiponectin levels were
significantly reduced in obese rats compared to the normal
group, which is consistent with the known inverse relation-
ship between adiponectin and obesity-related inflammation.
Importantly, treatment with Sheng-jiang powder (SJP) re-
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sulted in significantly increased serum adiponectin levels in
the SJP-treated group (HSG) compared to the untreated obese
group (HLG) [28]. This suggests that SJP may exert its protec-
tive effects against obesity-induced pancreatic inflammation
partly by restoring or enhancing adiponectin levels. Given
adiponectin’s role in activating the AMPK signaling pathway,
which is known to have anti-inflammatory and metabolic reg-
ulatory effects, this finding highlight adiponectin as a key me-
diator in the therapeutic mechanism of SJP. This supports the
potential therapeutic significance of adiponectin in AP.

The NF-kB pathway as a central mediator in the inflammatory
response associated with AP. NF-kB plays a pivotal role in the
transcription of pro-inflammatory cytokines and chemokines,
contributing to the development and progression of pancre-
atic injury and systemic complications. Natural plant-derived
compounds can exert anti-inflammatory effects in AP by in-
hibiting the NF-kB signaling pathway. By blocking NF-kB acti-
vation, these phytochemicals reduce the production of inflam-
matory mediators, thus alleviating the severity of the disease.
Targeting NF-kB with phytochemicals represents a promising
therapeutic strategy for managing AP. These findings support
continued research into natural compounds that can modu-
late this key inflammatory pathway and potentially lead to the
development of effective treatments for AP [29]. Adiponectin
is known to inhibit the ROS/NF-kB/NLRP3 inflammatory path-
way, which may help differentiate pancreatic cancer (PC) from
chronic pancreatitis (CP) in patients with elevated CA-19-9 lev-
els, suggesting a potential diagnostic role for adiponectin in
distinguishing CP from PC [30, 311.

Although adiponectinlevels were numerically higherin females
compared to males in both the acute pancreatitis and healthy
control groups, the differences were not statistically significant.
Similarly, NF-kB levels did not show a statistically significant dif-
ference between genders. These findings are consistent with
previous studies suggesting that while adiponectin levels tend
to be higher in females due to hormonal influences—particu-
larly estrogen—this difference may not always reach statistical
significance in small or moderate-sized study populations [32].
The lack of significance in our study may be attributed to the
limited sample size and the cross-sectional design.

The ROC analysis demonstrated that NF-kB and lipase levels
had perfect diagnostic performance in distinguishing patients
from healthy individuals, with an AUC of 1.000, indicating ex-
cellent discriminatory ability. Similarly, amylase also showed
near-perfect performance with an AUC of 0.990. These findings
suggest that these biomarkers could serve as highly reliable in-
dicators in the clinical differentiation between patient and con-
trol groups. In contrast, the adiponectin value, despite report-
ing 100% sensitivity and specificity, showed an AUC of 0.000,
which is inconsistent and likely due to a data recording or an-
alytical error. Overall, the high AUC values and corresponding
sensitivity/specificity metrics support the potential diagnostic
utility of these parameters, although external validation and
larger sample sizes are necessary to confirm these prelimi-
nary results. Although weak correlations were observed be-

tween NF-kB and amylase, as well as between these biomark-
ers and lipase, these findings do not undermine the potential
clinical relevance of NF-kB and adiponectin. Unlike amylase
and lipase, which primarily reflect enzymatic activity, NF-xB
and adiponectin provide insights into the inflammatory and
metabolic dimensions of AP. Their combined evaluation with
traditional markers may enhance disease characterization and
should be further investigated in longitudinal studies. In this
study, no variable was identified as an independent risk fac-
tor for AP in multivariate analysis. Although amylase and BMI
showed borderline significance, they did not retain significance
in the final models. Both regression models demonstrated
good fit, but the lack of significant predictors may reflect sam-
ple size limitations. Although this study investigated the poten-
tial impact of various clinical and biochemical parameters on
the development of AP, no statistically significant independent
risk factor was identified. Larger-scale and prospective studies
are needed to validate these findings. Additionally, exploring
potential interactions and unmeasured confounders may con-
tribute to a better understanding of the pathogenesis of AP.

Limitations of the study

This study has several limitations that should be acknowledged.
First, the sample size was relatively limited, which may affect
the generalizability of the findings. Larger, multicenter studies
are needed to validate our results across more diverse patient
populations. Second, insulin levels were not measured, which
is a notable limitation given the known association between
adiponectin, insulin sensitivity, and metabolic status. Inclusion
of insulin and HOMA-IR values could have provided deeper in-
sight into the relationship between metabolic regulation and
inflammation in acute pancreatitis. Third, the study design was
cross-sectional, preventing us from assessing changes in NF-«kB
and adiponectin levels over time or establishing causal relation-
ships. Longitudinal studies would allow better evaluation of
these markers throughout the disease course. Lastly, although
NF-kB and adiponectin were evaluated as potential biomark-
ers, other relevant inflammatory and metabolic markers such
as IL-6, TNF-a, CRP, or leptin were not included, which could
have enriched the interpretation of the inflammatory pathways
involved in disease severity. Despite these limitations, our find-
ings contribute to the growing body of evidence supporting
the role of inflammatory and metabolic biomarkers in acute
pancreatitis and highlight areas for future investigation.

Conclusion

Our study aims to guide future research on the use of elevated
serum NF-kB and decreased serum adiponectin levels—either
alone or in combination with existing scoring systems—in
evaluating disease severity in AP. Despite significant research,
it remains unclear which scoring systems or laboratory param-
eters are most effective in assessing the severity of AP. There-
fore, further clinical and experimental studies, particularly
multicenter trials with larger patient populations, are neces-
sary to identify reliable markers for disease assessment in AP.
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