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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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THE RELATIONSHIP BETWEEN SERUM INFLAMMATORY CYTOKINES AND 
HYPERLIPIDEMIC ACUTE PANCREATITIS

Changsheng He, Jian Liu, Linhai Xu, Fanhua Sun, Yan Wang, Jia Lou.
Department of Hepatobiliary Surgery, Jiaozhou Central Hospital of Qingdao, Qingdao, 266300 Shandong, China.

Abstract.
Objective: The incidence of hyperlipidemic acute pancreatitis 

(HLAP) has been increasing annually. However, it is unclear 
whether there is a correlation between serum inflammatory 
factors and HLAP. This study aimed to explore the relationship 
between serum inflammatory factors and HLAP.

Methods: In this study, sixty patients with hyperlipidemic 
severe acute pancreatitis were registered from January 2020 
to December 2024 at our hospital. Sixty healthy volunteers 
who underwent physical examination at the hospital physical 
examination center during the same period were selected as 
controls. Th1/Th2 cells, high-sensitivity C-reactive protein 
(hs-CRP), interleukin-17 (IL-17), tumor necrosis factor-alpha 
(TNF-α) were compared between two groups.

Results: The BMI level of the HLAP group was higher than 
that of the control group. The levels of hs-CRP, IL-17, and 
TNF-α in the HLAP group were higher than those in the control 
group.

Conclusion: High BMI, hs-CRP, IL-17, and TNF-α levels 
may be risk factors for HLAP.

Key words. Th1/Th2 cells, high-sensitivity C-reactive protein, 
tumor necrosis factor-alpha, hyperlipidemic acute pancreatitis.
Introduction.

Acute pancreatitis (AP), an inflammatory disorder of the 
pancreas, is the leading cause of admission to hospital for 
gastrointestinal disorders in the USA and many other countries 
[1]. Diagnosing acute pancreatitis relies upon observing 
characteristic abdominal imaging abnormalities [2]. 

Hyperlipidemic acute pancreatitis (HLAP) is a common 
clinical disease that can involve organs and systems throughout 
the body and may progress to severe acute pancreatitis, which 
is a dangerous disease and has a high mortality rate [3]. In 
recent years, domestic statistics show that hyperlipidemia has 
surpassed alcohol and become the second leading cause of AP. 
In recent years, the incidence of HLAP has been increasing, 
causing serious short-term and long-term harm to individuals, 
families and society. Therefore, how to prevent and effectively 
block the progression of HLAP earlier has received attention. 
HLAP is often ignored in its early stages. The patient’s 
condition can easily deteriorate rapidly in the early stage, and 
even lead to poor prognosis. Therefore, early judgment of the 
patient’s condition, especially the prediction of the risk of 
rapid progression, is of great significance to the treatment and 
improvement of prognosis of HLAP.

The occurrence and progression of HLAP are related to 
many factors, including genetics, metabolism and immunity. 
Chylomicrons caused by hyperlipidemia blocks pancreatic 
capillaries, causing free fatty acids produced by the metabolic 
breakdown of triglyceride lipoproteins to accumulate in the 

pancreas, causing pancreatic microcirculation disorders and 
calcium overload, ultimately causing extensive damage to 
pancreatic tissue. At the same time, this process induces an 
inflammatory response in the body, leading to a waterfall 
release of inflammatory mediators, which further leads to the 
progression of HLAP and multiple organ dysfunction. Th1/Th2 
cell balance is the basic condition for maintaining the body’s 
normal immune response. When Th1/Th2 is imbalanced, 
inflammatory mediators are released in large quantities, leading 
to decreased immunity or excessive inflammatory responses, 
ultimately causing tissue damage. Research in recent years has 
shown that there are both immune abnormalities and abnormal 
Th cell differentiation in the early stages of acute pancreatitis 
[4]. However, Th1/Th2 cell drift and its role and mediating 
pathways in the rapid progression of HLAP are currently 
unclear and require further studies to confirm.

This study aimed to explore the relationship between serum 
inflammatory factors and HLAP.
Materials and Methods.
Study population:

In this study, sixty patients with hyperlipidemic acute 
pancreatitis were registered from January 2020 to December 
2024 at our hospital. Sixty healthy volunteers who underwent 
physical examination at the hospital physical examination 
center during the same period were selected as controls. The 
exclusion criteria were as follows: Exclusion criteria: Combined 
with autoimmune system diseases; Use of immunosuppressants 
or glucocorticoids; Combined with allergic diseases; Combined 
with malignant tumors.
Definition:

The diagnostic criteria for acute pancreatitis combined with 
hyperlipidemia are as follows: (1) The patient meets the 2012 
new Georgia Atlanta Acute Pancreatitis Classification System 
2a diagnostic criteria for acute pancreatitis [5], (2) The patient 
has elevated triglyceride levels , if the serum triglyceride level 
is ≥11.3 mmol/L, celiac disease is present; or if the serum 
triglyceride level is between 5.65 and 11.3 mmol/L [6].
Measurement:

The treatment effects and occurrence of complications 
(hypotension, hyperkalemia, hyponatremia, muscle spasm, 
cardiac changes) were compared between the two groups. 
In addition, this study also measured indicators related to 
inflammatory cytokines, such as Th1/Th2 cells, hs-CRP, IL-17, 
and TNF-α.

All participants had blood drawn from a vein around the 
elbow on an empty stomach before and in the morning after 
hemodialysis. The collected blood was centrifuged at 2000 rpm 
for 20 min, and the upper serum was retained for detection. 
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High-sensitivity C-reactive protein (hs-CRP), interleukin 17 
(IL-17), and tumor necrosis factor α(TNF-α) detection kits were 
purchased from Shanghai Roche. Th1/Th2 cells were detected 
by flow cytometry (FACSCalibur, Becton, Dickinson and 
Company, USA).
Statistical analysis.

SPSS20 (Inc., Chicago, IL, USA) was used for data analysis. 
Student’s t-test was used to compare the age, body mass index 
(BMI), Th1/Th2 cells, hs-CRP, IL-17, and TNF-α between 
two groups. Chi-square test was conducted to compare the 
distribution of gender between two groups. A difference at 
P < 0.05 was deemed to be statistically significant.

Data analysis was performed using SPSS20 (Inc., Chicago, IL, 
USA). Student’s t-test was used to compare age, BMI, Th1/Th2 
cells, hs-CRP, IL-17 and TNF-α between the two groups. To 
compare the gender distribution between the two groups, the 
chi-square test was used. P<0.05 indicates that the difference is 
statistically significant.
Results.
Basic demographic features: 

There was no statistically significant difference in gender and 
age between the two groups. The difference in BMI between the 
two groups was statistically significant. The BMI level of the 
HLAP group was higher than that of the control group (Table 1).

Table 1. Comparison of the basic demographic between two groups.
Item HLAP Control t/χ2 P
Age (years old) 40.33±3.84 40.25±2.44 0.14 0.89 
BMI (kg/m2) 25.51±1.22 23.37±1.12 10.00 < 0.01 
Gender 
Male 30(50.99) 30(50.00) 0.00 1.00
Female 30(50.00) 30(50.00)

There was no statistically significant difference in Th1, Th2 
and Th1/Th2 levels between the two groups. The levels of hs-
CRP, IL-17, and TNF-α in the HLAP group were higher than 
those in the control group (Table 2).

Table 2. Comparison of serum inflammatory cytokines between the two 
groups.

Control HLAP t P
Th1 ratio (%) 11.75±2.39 11.96±2.33 0.49 0.63
Th2 ratio (%) 1.25±0.32 1.17±0.36 1.29 0.20
Th1/Th2 11.31±2.03 11.35±1.38 0.13 0.90
hs-CRP (mg/L) 7.89±2.11 9.06±1.97 3.14 < 0.01
IL-17(ng/L) 40.28±1.14 46.27±1.95 20.54 < 0.01
TNF-α(pg/mL) 101.42±16.35 108.12±14.27 2.39 0.02

Discussion.
The prognosis and disease severity of PA patients with 

hyperlipidemia are controversial. Some reports suggest that 
hyperlipidemia contributes to more severe progression of blood 
pressure than other causes [7]. In contrast, other studies have 
shown that differences in disease severity are not statistically 
significant [8]. However, the lack of consistency between these 
studies (in terms of case selection, diagnostic criteria, sample 

size, and triglyceride cutoffs) obscures the true nature of the 
disease.

The data from this study show that hyperlipidemic acute 
pancreatitis was associated with High BMI, hs-CRP, IL-17, 
and TNF-α levels. A retrospective study demonstrated that high 
CRP are risk factors for HLAP [9]. Whereas high BMI and were 
unique risk factors for HLAP in the present study. Therefore, 
early diagnosis and intervention treatment for obesity are 
essential.
Study strengths and limitations.

Strengths of this study include the accuracy of the data as there 
were strict inclusion and exclusion criteria. There are currently 
few studies on treatment options for HLAP, highlighting the 
novelty of this study. This study also has limitations. This 
study adopted a single-center retrospective design. There may 
be regional differences in relevant indicators between HLAP 
and control groups. Multicenter statistical analysis and larger 
samples are still needed.
Conclusion.

In conclusion, this retrospective study confirms that High 
BMI, hs-CRP, IL-17, and TNF-α levels may be risk factors for 
HLAP. Furthermore, future studies need to expand the sample 
size to further confirm the correlation between inflammatory 
factor-related indicators and HLAP.
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