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The changes in the panel of circulating cytokines in patients
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Abstract — The study estimates the changes in the panel of
circulating cytokines in patients with type 2 diabetes (T2D) and
chronic kidney disease (CKD). We examined 130 patients with
T2D duration >10 years, including 65 individuals with estimated
glomerular filtration rate (eGFR) <60 ml/minx1.73 m?, 64
patients with increased albuminuria, and 30 healthy subjects as
control. Serum IL-1§, IL-1ra, IL-2, IL-4, IL-5, IL-6, IL-7, IL-8,
IL-9, IL-10, IL-12 (p70), IL-13, IL-15, IL-17A, bFGF, eotaxin,
G-CSF, GM-CSF, IFN-y, 1P-10, MCP-1, MIP-1a, MIP-1§,
PDGF-BB, RANTES, TNF-0, and VEGF were assessed by
multiplex analysis. Serum high-sensitivity C-reactive protein
(hsCRP), urinary nephrin and podocin, podocyte injury
markers, and WFDC-2, a marker of tubulointerstitial fibrosis,
were assessed by ELISA. Patients with T2D and reduced eGFR
had increased levels of hsCRP, IL-1ra, IL-8, IL-13 and
decreased IL-7, IL-9 and IL-15 concentrations when compared
to those with preserved renal function and control (all p<0.05).
Excretion of WFDC-2, but not podocyte markers, was increased
in these patients (p<0.02). The elevation of albuminuria was
associated with enhanced excretion of nephrin and podocin
(p<0.0001) without difference in the levels of measured
cytokines. The levels of IL-2, IL-4, IL-5, IL-17A, bFGF, G-CSF,
IP-10 and MIP-1a correlated negatively with eGFR; whereas
WFDC-2 positively correlated with hsCRP and MIP-1a and
negatively correlated with IL-10 and IL-15. These results
demonstrate that decreased eGFR and increased urinary
excretion of WFDC-2, a marker of tubulointerstitial fibrosis, are
associated with predominance of pro-inflammatory and
fibrogenic molecules in the panel of circulating cytokines in T2D
subjects.
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Introduction

A number of recent studies showed that non-albuminuric
chronic kidney disease (CKD) became wide-spread
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complication in patients with type 2 diabetes (T2D) [1,2] with
higher mortality risk in some cohorts as compared to
albuminuric patients [3]. It has been suggested that
albuminuric and non-albuminuric CKD patterns could be
different in their phenotypes and pathogenic mechanisms. The
growing body of evidences indicates that chronic low-grade
inflammation is involved in development of CKD in obesity
[4,5] and T2D [6-10]. This study aims to estimate the
differences in a panel of circulating cytokines mediating low-
grade inflammation and fibrosis in patients with T2D and
different patterns of CKD.

Matherials and Methods

The single-center cross-sectional study included 130 adult
male and female patients with T2D duration >10 years. Non-
diabetic CKD, end-stage renal disease, urinary tract infection,
treatment with DPP-4 inhibitors, GLP-1 receptor agonists
and/or SGLT-2 inhibitors for three months prior to inclusion
were considered as principal exclusion criteria.

Individuals with eGFR >60 mL/minx1.73 m? and urinary
albumin-to-creatinine ratio (UACR) <3.0 mg/mmol were
recorded as patients without chronic kidney disease (CKD)
signs (CKD- group, N=33). Those with eGFR <60
mL/minx1.73 m? and UACR <3.0 mg/mmol were assigned to
the non-albuminuric chronic kidney disease group (NA-CKD
group, N=33). Patients with eGFR >60 mL/minx1.73 m? and
UACR >3.0 mg/mmol were defined as albuminuric with
preserved renal function (A-CKD- group, N=32). Individuals
with eGFR <60 mL/minx1.73 m? and UACR >3.0 mg/mmol
comprised the albuminuric CKD group (A-CKD+ group,
N=32). Thirty healthy normoglycemic subjects (11 men and
19 women) without obesity and cardiovascular disease and
corresponded to participants by age were acted as control.



Fasting serum and morning urine samples were used for
laboratory investigations. Serum IL-1p, IL-1ra, IL-2, IL-4, IL-
5, 1L-6, IL-7, IL-8, IL-9, IL-10, IL-12 (p70), IL-13, IL-15, IL-
17A, bFGF, eotaxin, G-CSF, GM-CSF, IFN-y, IP-10, MCP-1,
MIP-1a, MIP-1B, PDGF-BB, RANTES, TNF-a, and VEGF
were assessed by multiplex analysis. Serum high-sensitivity
C-reactive protein (hsCRP), urinary nephrin and podocin, as
podocyte injury markers, and urinary WAP four-disulfide core
domain protein 2 (WFDC-2), a marker of tubulointerstitial
fibrosis, were assessed by ELISA. The results were adjusted
to the urinary creatinine levels.

Results

Urinary nephrin and podocin excretions were increased
significantly in all diabetic groups (all p<0.02). Both markers
were higher in A-CKD- and A-CKD+ groups when compared
to CKD- and NA-CKD subjects (all p<0.04). Patients from
CKD-and NA-CKD as well as patients from A-CKD-and A-
CKD+ groups did not differ by nephrin and podocin excretion.
Urinary WFDC2 concentrations were markedly higher in men
than in women (p<0.000001). Men from CKD—, NA-CKD and
A-CKD+ groups demonstrated increased WFDC-2 excretion
compared to control ones (p=0.04, p=0.01 and p=0.009,
respectively), without significant differences between diabetic
groups. Women with NA-CKD or A-CKD+ had elevated
excretion of WFDC-2 as compared to control and CKD—
women (all p<0.01).

Patients with T2D had higher serum concentrations of
CRP when compared to non-diabetic control (p=0.009); the
changes were more prominent in A-CKD+ group (p=0.03 vs.
control). Patients with T2D demonstrated elevated serum
levels of IL-1ra, IL-2, IL-4, IL-13, IL-17A, eotaxin, bFGF, G-
CSF, IP-10 and MIP-1a and reduced serum levels of IL-9, IL-
12, IL-15, GM-CSF, INF-y, and VEGF as compared to control
(all p<0.05).

Patients with NA-CKD had higher levels of IL-2, IL-4, IL-
5, IL-8, IL-17A, bFGF, G-CSF, MIP-10 and lower level of
VEGF when compared to control and CKD- group (all
p<0.05). The A-CKD- group was characterized by increased
levels of IL-4, IL-7, IL-12, IL-17, G-CSF, IP-10 and MIP-1a.
(all p<0.05). Moreover, A-CKD- patients had higher levels of
IL-1ra, bFGF, GM-CSF and lower concentration of VEGF
compared to control (p<0.05). Patients of NA-CKD group
showed higher levels of bFGF, G-CSF, GM-CSF, MIP-1aq, IL-
4, IL-8 and IL-17 when compared to patients with A-CKD+
(all p<0.05).

In a multiple logistic regression analysis, reduced eGFR
was associated with hsCRP, 1L-4, IL-10, and MIP-1a levels
(all p<0.05). However, no associations between albuminuria
and a panel of cytokines or hsCRP were found. The levels of
hsCRP, bFGF, G-CSF, IP-10, MIP-1a, IL-2, IL-4, IL-5 and
IL-17 correlated negatively with eGFR. The excretion of
WFDC-2 correlated positively with MIP-1oo and hsCRP
levels; whereas, negative correlations were found between
WFDC-2 and IL-10, IL-15 and VEGF. No correlations were
observed between cytokines and markers of glomerular
dysfunction: UACR, nephrin, and podocin.
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Conclusion

The obtained results demonstrate that both albuminuric
and non-albuminuric pattern of CKD are associated with
chronic low-grade inflammation in T2D patients. The
decreased eGFR and increased urinary excretion of WFDC-2,
a marker of tubulointerstitial fibrosis, are associated with a
predominance of pro-inflammatory and fibrogenic regulators
in the panel of circulating cytokines in T2D subjects.
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