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Abstract

Studying the significance of the immune response to damage and adipokine levels is urgent regarding the development of both chronic
pancreatitis and type 2 diabetes mellitus. Our objective was to study the indices of tumor necrosis factor-a (TNF-a), C-reactive protein
(CRP), adiponectin, leptin, and resistin as links for triggering the mechanisms of development and progression of the low-grade chronic
systemic inflammatory response in chronic pancreatitis (CP) patients with type 2 diabetes mellitus (T2DM). The study groups consisted
of 87 patients: 47 patients with isolated CP (group ), 40 with CP combined with T2DM (group II), and 41 practically healthy persons.
It has been established that in patients with isolated CP, the TNF-a concentration showed a reliable 1.57-fold (p <0.05) increase
compared to practically healthy persons (PHP) and a 1.32-fold increase in patients who also had T2DM (p<0.05). CP patients with
type 2 diabetes mellitus had the highest CRP indices (5.5-fold, p <0.05. TNF-a and C-reactive protein indices were higher in patients
with chronic pancreatitis and T2DM than those with isolated chronic pancreatitis, characterizing the persistence of chronic systemic
inflammation in case of the combined clinical course of these diseases.
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Abbreviations: CRP — C-reactive protein; CP — cronic pancreatitis; PHP — practically healthy persons; TNF-a — Tumor necrotic factor - a.

Introduction mission phase, which testifies to the prolongation of the
chronic low-inflammatory process in the pancreas (PG) in
the inter-recurrent period [5]. However, TNF-a'is not only a
Low-grade chronic systemic inflammation determines the  pro-inflammatory cytokine (important in the pathogenesis
possibility of chronic pancreatitis (CP) and type 2 diabetes ~ of CP) but also an adipokine that plays a certain role in the
mellitus (T2DM) coexistence. It depends on the intensity ~ development of T2DM [6].
of the immune response to damage. During the implemen- Due to the effect of insulin in the muscles, liver, and
tation, significance is given to pro-inflammatory cytokines  blood vessels, adipokines are involved in the development
and CRP [1, 2]. According to some authors, C-reactive pro-  of insulin resistance (IR) and chronic systemic inflamma-
tein (CRP), as a protein of acute phase of inflammation, is  tion in CP and T2DM. Resistin is considered to be such
a more informative marker of chronic systemic inflamma-  an adipokine. Together with TNF-q, it influences the de-
tion in the body [3] since it supports the inflammatory se-  velopment and progression of IR, which supports the per-
ries in patients with CP, obesity, and diabetes mellitus [4]. sistence of chronic inflammation [7]. Leptin activates the
A reliable increase of TNF-a in the blood was deter- ~ macrophages, T-lymphocytes and stimulates cytokines se-
mined not only in the blood of patients with recurrent CP cretion by these cells, and also correlates with CRP levels
and during the period of exacerbation but also in the re-  [8, 9]. In addition, an increase in the level of leptin in the
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blood of patients with visceral obesity and T2DM, which af-  ponectin and resistin in the blood has been carried out us-
fects the severity of IR, has been revealed [10]. According  ing a set of reagents: Leptin ELISA (Diagnostics Biochem
to the data cited in the literature, leptin is also involved in Inc., Canada), and Assay Max. Statistical processing of the
the progression of chronic systemic inflammation in T2DM.  obtained data was carried out on a “ViewSonic” personal
In the development of IR, adiponectin’s significance isrep- ~ computer using the standard packages of Microsoft Excel
resented by its insulin-like effect. In systemic inflammation,  and Statistica for Windows (Stat Soft inc., USA). The mean
its use is shown by the reduction of TNF-a secretion [11]. arithmetic value (M), its mistake (m), and Student’s t-test (t)

Therefore, the study of the mechanisms of chronic  were calculated. Distinctions were considered to be reliable
systemic inflammation with the participation of cytokines,  at p<0.05. The correlative analysis was carried out by de-
CRP, adiponectin, leptin and resistin levels in patients with ~ termining the Pearson correlation coefficient. An r<0.3 was
CP and T2DM is an urgent matter. evaluated as weak, while r>0.7 was considered potent.

The aim of the research was to study the status of
TNF-a, CRP, adiponectin, leptin and resistin as links for
starting up mechanisms for the development and progres-
sion of the low-grade chronic inflammatory response in
patients with CP and T2DM.

Results

The values of TNF-a and CRP indices are shown in Table 1.
The analysis of CRP results testified to a reliable increase
: of indices in patients with isolated CP in comparison with
Material and Methods those in the PHP group (7.75+0.48mg/ml vs. 6.120.21 mg/
ml, p<0.05, respectively). This can be explained by the
We examined 87 patients (47 patients had isolated CP -  presence of the chronic intoxication syndrome in patients
group |, 40 patients had CP and T2DM - group Il) and  with CP and T2DM. The highest CRP values were found
41 practically healthy persons. The age and gender of the  in patients with CP and T2DM (40.5+1.2mg/ml that is 5.23
patients did not significantly differ. The remoteness of the  times higher than isolated CP, p<0.05). TNF-a indices in
diseases varied from 5 to 15 years. patients with isolated CP were reliably higher than those
CRP levels were established using the TOV NVL“Gra-  in the PHP group (4.51+0.17, pg/ml vs. 2.89+0.14, pg/ml,
num” (Ukraine) kit using the principle of latex agglutination. ~ p<0.05, respectively). An increase in the given indices was
Systemic inflammation was not ascertained at CRP value ~ more significant (1.5-times greater) in patients with a com-
less than 6 mg/l; indices values greater than 6mg/l were  bination of CP and T2DM than patients with isolated CP
considered to be evidence of an inflammatory reaction.  (p<0.05). We have established an increase of leptin and
TNF-a content was determined utilizing the Human TNF-a  resistin indices against the background of an adiponectin
total platinum ELISA (Austria) kit. The study of leptin, adi-  decrease in patients of both groups (Table 2).

Table 1: Tumor necrosis factor-a and C-reactive protein levels in the blood serum of patients with chronic pancreatitis and type 2
diabetes mellitus, Mtm.

Indices Practically healthy Chronic Chronic pancreatitis and type
persons (n=41)  pancreatitis (n=47) 2 diabetes mellitus (n=40)

TNF-at, pg/ml 2.89+0.14 451+£017* 6.765 + 0.34*/**

CRP, mg/ml 6.1+0.21 7.75+0.48" 40.5 £ 1.2/

CRP - C-reactive protein; TNF-a — Tumor necrosis factor- alpha; *significant difference (p<0.05) in comparison with levels of practically
healthy persons; ** significant difference (p<0.05) in comparison with levels of patients with chronic pancreatitis.

Table 2: Leptin, adiponectin and resistin levels in the blood serum of patients with chronic pancreatitis and type 2 diabetes mellitus, M+m.

Indices Practically healthy Chronic Chronic pancreatitis and type
persons (n=41)  pancreatitis (n=47) 2 diabetes mellitus (n=40)

Leptin, 3.7+0.89 14.67*11 73 45.5*1 ;L;5.12

ng/ml /

Adiponectin, 1421414 8.21;0.21 4.&-!_;9.3

ng/ml /

Resistin, 4144052 9.05*10.1 17.2*1*3 .73

ng/ml /

* significant difference (p<0.05) in comparison with levels of practically healthy persons; ** significant difference (p<0.05) in comparison
with levels of patients with chronic pancreatitis.
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Analysis of the results has shown that, in the case of iso-
lated CP, leptin values exceed the values in the PHP group
by 3.96 times (p<0.05) and constituted 14.67+1.73 ng/ml
vs. 3.7£0.89 ng/ml, respectively. In the group with CP and
T2DM, the indices increased by 12.3 times (p<0.05) com-
pared to those in the PHP group and were 45.51+£5.12 ng/
ml. This can be the evidence that leptin is involved in the IR
processes and leptin-resistance in the presence of T2DM.

Resistin is referred to as an adipokine that can in-
fluence IR development. According to the results that we
have obtained, the highest resistin indices were found in
patients with CP and T2DM. In these patients, the values
were 1.9 times greater (17.2+1.73 ng/ml, p<0.05) com-
pared to patients with isolated CP. It should be mentioned
that TNF-a values were the highest in this group of pa-
tients.

The decrease of adiponectin indices, which has been
established in the research, was more significant in pa-
tients with CP and T2DM (4.4£0.3ng/ml), which is reliably
lower compared to those with isolated CP (p<0.05). Some
authors confirmed the regulatory role of this hormone of
the adipose tissue in carbohydrate metabolism and inflam-
mation maintenance.

Discussion

CP progression depends upon the intensity of the immune
response and damage. The anti-inflammatory cytokines
(TNF-a) and CRP play a significant role as factors of per-
sistence and prolongation of the inflammatory process in
in the pancreas [12]. CRP has immune-modulating, medi-
atory, and transport functions. It regulates and maintains
inflammatory events in patients with CP, obesity, and dia-
betes mellitus [3, 4, 13]. A reliable increase of its levels in
the coexistence of CP and T2DM compared to PHP and
patients with isolated CP may indirectly indicate the ex-
pression of the endogenous intoxication syndrome, which
is one of the main mechanisms of low-grade chronic sys-
temic inflammation.

Areliable TNF-a increase in the blood of patients with
CP and its highest levels in CP and T2DM obtained in our
research may be evidence of persistence and prolonged
series of the inflammatory process in PG. This shows
significance not only in diagnostics and estimation of the
disease severity degree but in the approach and strategy
of treatment of patients during the inter-recurrent period
and prevention of the following exacerbation of CP (all the
more in combination with T2DM).

The data obtained confirmed the activation of the im-
mune response mechanisms and acute-phase proteins in
the development of low-grade chronic systemic inflamma-
tion, both in isolated CP, and the coexistence of CP and
T2DM. This may be possible because of IR, the activity of
oxidized reactions with the involvement of hyperglycemia,
dyslipidemia, changes in the adipokine balance, as well as
due to the chronic processes of intoxication.

TNF-a is considered to be not only an anti-inflamma-
tory cytokine but adipocytokine, which plays a certain role
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in the development of T2DM. It activates the hormone-de-
pendent lipase in adipocytes, stimulates lipolysis, and
decreases lipoprotein lipase activity, also influencing the
lipid metabolism, contributing to the development of both
diseases [14].

Due to the investigations of the last decades, the ad-
ipose tissue started to be considered as an active organ
that produces biologically active substances — adipokines
[15]. Adiponectin, leptin, and resistin are referred to as
adipokines. Their metabolic effects are achieved through
active lipolysis, insulin effects in the muscles, liver and
vessels (taking part in IR development) through an auto-,
para- and endocrine mechanism. The development of IR in
T2DM and obesity is influenced by both resistin and TNF-a
[16]. The analysis of the results obtained by us testified
that resistin values were the highest in the group of pa-
tients suffering from CP and T2DM. It should be mentioned
that TNF-a indices were also the highest in this group of
patients, agreeing with the results of some researchers
who also indicated their role in the formation of low-grade
chronic systemic inflammation [17].

An increase of leptin levels in patients with CP and
T2DM is 12.3 times higher compared to PHP, and this may
show its active involvement not only in IR and leptin-resist-
ance but also in the persistence of the ow-grade chronic
systemic inflammation that influences the severity of the
clinical course of these diseases and formation of com-
plications.

Adiponectin is considered to reduce the level of the
circulating fatty acids, activates their oxidation in the mus-
cular tissue, liver and, as well as leptin, prevents lipid accu-
mulation in the cells, and keeps up the normal correlation
of lipoprotein complexes and triglycerides [18]. Moreover,
there is the theory that adiponectin deficiency against the
background of an increasing mass of adipose tissue influ-
ences IR development of the muscular tissue and liver in
diabetes mellitus [19]. The results that we obtained may
confirm such conclusions. Deficiency may appear because
of these mechanisms, which are directed to the level de-
crease of glucose in the blood, TNF-a secretion reduction,
but are exhausting in the combination of CP with T2DM.

Thus, determination of adiponectin, leptin and resistin
levels in the combined clinical course of CP and T2DM is of
clinical interest since it may show the state of compensa-
tion of the energy, lipid, and carbohydrate metabolism, and
also the intensity of chronic systemic inflammation.

Conclusions

TNF-a and C-reactive protein levels are higher in patients
with chronic pancreatitis and type 2 diabetes mellitus than
those with isolated chronic pancreatitis, characterizing the
persistence of chronic systemic inflammation in case of the
combined clinical course of these diseases. The clinical
course of chronic pancreatitis and type 2 diabetes mellitus
is characterized by an imbalance in the regulatory function
of adipokines, leptin, resistin and adiponectin. Leptin and
resistin levels are significantly increased (comparable to



Journal of Medicine and Life Vol. 13, Issue 4, October-December 2020, pp. 568-571

TNF-a and CRP levels), but adiponectin indices are de-
creased. A reliable increase of TNF-a, CRP, leptin, resis-
tin levels and decreased adiponectin levels may indicate
the insufficiency of the compensatory possibilities of the
immune and endocrine systems against a background of
low-grade chronic systemic inflammation in these patients.

Conflict of Interest

The authors declare that there is no conflict of interest.

References

1. Calabro P, Chang DW, Willerson JT, Yeh ETH. Realease of C-reac-
tive protein in response to inflammatory cytokines by human adipo-
cytes: linking obesity to vascular inflammation. J Am Coll Cardiol.
2005;46(6):1112-3. doi: https://doi.org/10.1016/}.jacc.2005.06.017
PMID: 16168299 [PMC free article] [PubMed] [Google Scholar].

2. Khristich TM. Persistence of chronic inflammatory responses, role
in the development of chronic pancreatitis, obesity and pancretis
cancer. Lik Sprava. 2014;(11):3-10. (Rus). PMID: 25528826 [PMC
free article] [Google Scholar] [PubMed].

3. Titov VN. C-reactive protein — vector of fatty acids transfer to the
cells which directly realize the systemic inflammatory response
syndrome. Klin Lab Diagn. 2008;(6):3-17. (Rus). PMID: 18724426
[PMC free article] [Google Scholar] [PubMed].

4. Makarova VI, Makarov Al. Role of cytokines in realization of inflam-
matory reaction. Human Ecology. 2008;(5):31-5. (Rus). [PMC free
article] [Google Scholar].

5. Mews P, Phillips P, Farmy R, Korsten M, Pirola R, Wilson J, et
al. Pancreatic stellate cells respond to inflammatory cytokines:
potential role in chronic pancreatitis. Gut. 2002;50(4):535-41. doi:
http://dx.doi.org/10.1136/gut.50.4.535 PMID: 11889076 [PMC free
article] [PubMed] [Google Scholar].

6.  Unified clinical protocol of primary and secondary (specialized)
medical care type 2 diabetes mellitus. Order of the Ministry of
Health Protection of Ukraine dated 21.12.2012 Ne 1118 [Internet].
Kiev: Ministry of Health of Ukraine; 2012. Available from: https://ips.
ligazakon.net/document/view/moz211737an=1&ed=2014_12_29
(Ukr). [PMC free article].

7. Hivert MF, Sullivan LM, Fox CS, Nathan DM, D'Agostino Sr RB,
Wilson PWF, et al. Associations of adiponectin, resistin, and tu-
mor necrosis factor-alpha with insulin resistance. J Clin Endocrinol
Metab. 2008;93(8):3165-72. doi: 10.1210/jc.2008-0425 PMID:
18492747 [PMC free article] [PubMed] [Google Scholar].

8. Verbovoy AF, Solomenova ES, Pashentseva AV. Leptin, resistin
and omentin in patients with disturbed tolerance to glucose and

571

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

diabetes mellitus type 2. University proceedings. Volga region.
Medical sciences. 2012;(3):52-9. (Rus). [PMC free article] [Goog-
le Scholar].

Skudayeva AV, Pashentseva YeS, Verbovoi AF. Levels of resistin,
adiponektin and insulin-resistance in patients with various degree
of carbohydrate metabolism imbalance. Obesity and Metabolism.
2011;(3):57-60. (Rus). [PMC free article] [Google Scholar].
Shwarz W. Inflammation of adipose tissue. Problems of Endocrinol-
ogy. 2009;55(1):38-44. (Rus). [PMC free article] [Google Scholar].
Rajala MW, Scherer PE. Minireview: The adipocyte — at the cross-
roads of energy homeostasis, inflammation, and atherosclerosis.
Endocrinology. 2003;144(9):3765-73. doi: https://doi.org/10.1210/
en.2003-0580 PMID: 12933646 [PMC free article] [PubMed]
[Google Scholar].

Gontsariuk DO, Fediv Ol. Inflammation, insulin-resistance, en-
dothelial dysfunction at comorbid chronic pancreatitis and ischem-
ic heart disease, treatment correction. Chernivtsi: Bukovinian
State Medical University; 2016. 195 p. (Ukr). [PMC free article].
Gontsaryuk DO, Hristich TM, Teleki YM. Chronic pancreatitis com-
bined with obesity, metabolic syndrome: possible common mecha-
nisms of development. Modern Gastroenterology. 2016;(1):123-8.
(Rus). [PMC free article] [Google Scholar].

Fadieienko GD, Zaprovalna OYe. Impact on obesity and diabetes
mellitus in the onset of atherothrombotic risk at the coronary artery
disease. Ukrainian Therapeutical Journal. 2014;(3-4):28-36. (Ukr).
[PMC free article] [Google Scholar].

Ferfetska KV. Role of tumor Necrosis alpha and C-reactive pro-
tein in carbohydrate metabolism in chronic pancreatitis combined
with obesity and type 2 diabetes. The Unity of Science: Interna-
tional Scientific PeriodicaL Journal. 2016;(1):307-12. (Ukr). ID:
25894579 [PMC free article] [Google Scholar].

Kras KM, Hausman DB, Martin RJ. Tumor necrosis factor-alpha
stimulates cell proliferation in adipose tissue-derived stromal-vas-
cular cell culture: promotion of adipose tissue expansion by para-
crine growth factors. Obes Res. 2000;8(2):186-93. doi: 10.1038/
0by.2000.20 PMID: 10757205 [PMC free article] [PubMed] [Goog-
le Scholar].

Monzillo LU, Hamdy O, Horton ES, Ledbury S, Mullooly C, Jarema
C, et al. Effect of lifestyle modification on adipokine levels in obese
subjects with insulin resistance. Obes Res. 2003;11(9):1048-54.
doi: https://doi.org/10.1038/0by.2003.144 PMID: 12972674 [PMC
free article] [PubMed] [Google Scholar].

Fediv Ol, Ferfetska KV. Adiponectin and leptin Indices in Pa-
tients with chronic pancreatitis. Herald of Pancreatic Club.
2015;26(1):26-8. (Ukr). [PMC free article] [Google Scholar].
Furuhashi M, Ura N, Moniwa N, Shinshi Y, Kouzu H, Nishihara M, et
al. Possible impairment of transcardiac utilization of adiponectin in
patients with type 2 diabetes. Diabetes Care. 2004;27(9):2217-21.
doi: https://doi.org/10.2337/diacare.27.9.2217 PMID: 15333487
[PMC free article] [PubMed] [Google Scholar].



