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ABSTRACT

Renal inflammation is a prominent feature of chronic kidney disease
(CKD). The determinants of renal function decay are not completely
comprehended. Tristetraprolin (TTP) and tumor necrosis factor (TNF-
a) are immune mediators and affect renal inflammation. This study
was planned to estimate gene expression of both TTP and TNF-a in
CKD. One hundred fifty subjects were rolled in this study (55 CKD
patients with hypertension, 45 CKD patients without hypertension and
50 healthy subjects). Renal functions, lipid profile & blood glucose
were estimated from serum. TTP and TNF-o genes expression were
assessed from whole blood samples by real time PCR. The results
showed that TTP expression was significantly down-regulated while
TNF-a was up-regulated in CKD patients with and without
hypertension compared with healthy controls. It could be concluded
that TTP and TNF-o may have a provocative inflammatory role in
renal illness and may be utilized as promising biomarkers and
therapeutic focus in CKD.
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INTRODUCTION

Chronic kidney disease (CKD) is a developing worldwide
general health burden with increasing mortality rates throughout the
last twenty years (Abd Elhafeez et al., 2018). CKD is manifested by
age-related renal function impairment and decline in glomerular
filtration rate (GFR) expanded especially in hypertension and diabetes
(Hill et al., 2016).

Inflammation has a critical role in CKD development and progression.
Additionally, low-grade and persistent inflammation became a
constant component of CKD being associated with disease
progression (Mihai et al., 2018) .

Tristetraprolin (TTP) called also ZFP36 is a zinc finger protein which
has a fundamental role as an anti-inflammatory protein and is
associated with numerous diverse physiological and pathological
responses (Liu et al., 2015). It interacts with an AU-rich mRNA that
is associated with mRNA degradation post transcriptionally to restrict
the expression of various pro-inflammatory cytokines. TTP is
managed by phosphorylation which is MAPK-dependent (Rahman et
al., 2016).

Cytokines are proteins molecules delivered by an entire scope of
various cell types resulting in alteration of both the immunological
and inflammatory responses. They are enrolled in the pathogenesis of
CKD. Endothelial injuries which are usually accompanied by the
release of particular modifiers that might set up the inflammatory
response (Ortega & Alessia, 2010) .

Tumor necrosis factor (TNF-a) is a trimer 34 kDa cytokine associated
with the progression and pathogenesis of inflammatory reactions (Al-
Lamki & Mayadas, 2015) with evidences from previous studies
which suggest that TTP regulates and controls TNF-a expression post
transcriptionally (Zhao et al., 2016).

Few studies reported TTP expression in renal diseases, so we aimed to
investigate both the anti-inflammatory role of TTP and pro-
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inflammatory extent of TNF-a expressions in CKD with and without
hypertension.

MATERIALS AND METHODS

Subjects

This study was achieved in Medical Biochemistry and Molecular
Biology Department, Faculty of Medicine, Menoufia University in
association with Nephrology Unit of Internal Medicine Department,
Menoufia University Hospitals. All subjects were recruited during the
period from January 2018 to April 2019. It included 150 participants who
were arranged into 3 main groups: Group I: included 55 CKD patients
with hypertension(not diabetic nor autoimmune and idiopathic) with
mean age (53.80 £ 10.8). They were 30 males and 25 females. Group II:
included 45 CKD patients without hypertension (30 diabetic nephropathy
(DN) and 15 autoimmune and idiopathic nephropathy) with mean age
(51.80 + 13.6) they were 22 males and 23 females. Group 111: Included
50 ages and sex matched healthy volunteers as controls with mean age
(48.50 + 12.81) they were 35 males and 15 females.
CKD is characterized as aberration of either structure or function of the
kidney, present for over three months with a decreased eGFR < 60
ml/min/1.73m? and urine albumin excretion rate (AER) >30 mg/24
hours, approximately equivalent to urine aloumin/ creatinine ratio (ACR)
>30 mg/g  (Levey and Coresh, 2012). The latest European
guidelines retain the previous criteria of hypertension (ie, BP >140/90
mm Hg) but the American guidelines lowered the threshold to define
hypertension to >130/80 mm Hg. Yet, both guidelines recommend the
same therapeutic BP aim of <130/80 mm Hg( Chopra H.K.and Ram
C.V. 2019).
Patients with any cardiovascular disease other than hypertention,
inflammatory diseases, acute kidney diseases and end-stage renal disease
(ESRD) were excluded from our study. This investigation was completed
as per the ethics of the world medical association (Declaration of
Helsinki). All participants in this investigation gave an informed consent
approved by Local Ethical Research Committee in Menoufia university
Faculty of Medicine
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METHODS

This was done in the laboratory of Medical Biochemistry and Molecular
Biology Department. Ten (10) ml of venous blood were collected from
all subjects after overnight fasting, and were divided as follow: 5 ml of
blood were taken into EDTA containing tubes, for measuring glycated
hemoglobin (HbA1c) by colorimetric method utilizing [Teco diagnostics
kit, USA] and for RNA extraction and 4 ml were taken in plain
vacutainer tube, left 15 minutes, centrifuged at 3000 rpm for 10 minutes
for the separation of serum for further determination of renal function
tests & lipid profile. Mod Berthelot enzymatic colorimetric method was
followed using (DIAMOND diagnostics kit, Germany) for measuring
serum urea, while fixed rate kinetic chemical method was applied for
estimation of serum creatinine using Kits supplied by (DIAMOND
diagnostics kit, Germany).

Determination of GFR by MDRD formula= Estimated GFR
(ml/min/1.73m?) = 186.3 x (serum creatinine) ~*** x Age®® x (0.742 if
female) x (1.21 if African American) (Levey et al., 2006). Measurement
of lipid profile : high density lipoproteins cholesterol (HDLc), total
cholesterol (TC) and triacylglycerol (TG) using standard enzymatic
colorimetric kits (Spinreact diagnostics kit, Spain). Low density
lipoprotein cholesterol (LDL-c) was resolved from the equation (LDLc)
= TC — (TG/5 +HDLc) as TG measurements not surpass 400 mg/dl
(Wallach, 1996). The last one ml of blood was taken into tube containing
sodium fluoride for estimation of fasting blood glucose (FBG) and
postprandial blood glucose (PBG) by glucose oxidase method using
(Spinreact diagnostics Kit, Spain).

Fifteen (15) ml of fresh morning urine samples were collected in sterile
container from every subject for measurement of creatinine and micro
albumin and calculation of ACR. Urinary albumin was estimated by a
solid phase enzyme linked immunosorbent assay (ELISA) method
utilizing kit from [DRG International Inc., USA], and adjusted for urinary
creatinine for precise estimation of urinary ACR /24 hours.

Real-time PCR for quantitative assay of TTP and TNF-a genes

This part of the work was done in the central laboratory of faculty of
medicine,Menoufia university. RNA was extracted from whole blood
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using (The Invitrogen Pure Link RNA Mini Kit) and then RNA quality
and purity were assured. Storage in—80°C was applied for extracted RNA
till use. For cDNA synthesis, reverse transcription step (RT-PCR) was
done using (My Taq T monestep RT PCR Kkit), and steps were
programmed utilizing thermal cycler Applied Biosystems 2720 (Bioline,
Singapore, USA). SYBR green method was utilized for cDNA
amplification for quantification of TTP and TNF-a genes expression by
(SensiFAST TM SYBR Lo-ROX Kit, Bioline). Primers used in reactions
were: TTP primer sequence: Forward 5’-
GGAGTGTCTTCCGAGGTTCTT-3’
Reverse 5-’"GCTACTTGCTTTTGGAGGGTAAT -3’ ( Liu et al.,
2015). TNF-a primer sequence:
Forward 5'- CTGAACTTCGGGGTGATCG -3’
Reverse 5'- GCTTGGTGGTTTGCTACGAC -3’ (Nourian et al., 2017).
Glyceraldehyde 3- phosphate dehydrogenase (GAPDHY( reference gene)
primer sequence:
Forward 5'-TGATGACATCAAGAAGGTGGTGAAG-3/,
Reverse 5-TCCTTGGAGGCCATGTGGGCCAT-3'(Faniello et al.,
2008).
Applied Biosystems 7500 software version 2.0.1 was used to determine
the relative quantification (RQ) of gene expression using comparative
AACt method (Livak KJ and Schmittgen TD ,2001) where the target
amount of TTP (Figure 1 A & B) and TNF-a (Figure 2 A & B) genes,
were normalized to an endogenous reference gene (GAPDH) and relative
to a control which is the mean CT of all the healthy control. Melting
curve analysis was done for each run to confirm amplification specificity
and lack of primer dimers.
Statistical Analysis

IBM SPSS software package version 20.0. (Armonk, NY: IBM Corp)
was used for data analysis. For comparing between more than two
groups, F-test (ANOVA) for normally distributed quantitative variables
and Post Hoc test (LSD) was applied for pair wise comparisons.Chi
square test was applied for the relation between categorized variable as
gender. Correlation between two distributed abnormally quantitative
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variable was calculated by spearman coefficient. Significance of the
obtained results was assessed at the 5% level.

RESULTS

Results following data analysis showed that age and gender were
matched among groups. Using Anova test among 3 studied groups
demonstrated that BMI, FBG, PBG, ACR, HbAlc, urea, creatnine,
eGFR, SBP, DBP, lipid profile were significantly different among groups
(P<0.001). Furthermore, TTP (P<0.004) and TNF-o (P<0.001) relative
expressions significantly differ among groups. Comparison between
CKD patients with hypertension (group I) and CKD patients without
hypertension (group Il) showed that group | had lower BMI (P=0.04),
FBG, PBG, HbAlc, eGFR (P<0.001), while significantly higher ACR,
urea, creatnine, SBP, DBP, TG, TC and TNF-a expression (P<0.001)
while TTP expression, HDLc and LDLc did not show any significant
difference (P>0.05). On comparing group | and healthy controls (group
I11), group | had elevated BMI, ACR, urea, creatnine, SBP, DBP, TG,
TC, LDLc, TNF-a expression (P<0.001) while less eGFR, HDLc, TTP
expression (P<0.001) compared with group Il ,While FBG, PBG,
HbAlc did not differ between groups (P>0.05). in addition, results
comparing group Il and healthy controls (group I11), clarified that group
Il had significantly increased values of BMI, ACR, urea, creatnine, FBG,
PBG, HbAlc TG, TC, LDLc (P<0.001), TNF-a expression (P<0.01)
while lower TTP expression (P<0.01), HDLc , eGFR (P<0.001) versus
group 11l and blood sugar indices were not significant between groups
(P>0.05) (Table 1).

As regard the correlation table between TTP expression and other
measured parameters, demonstrated significant negative correlations with
SBP (r= -0.28, P=0.03), DBP (r= -0.30, P=0.02), eGFR (r= -0.29,
P=0.03), TNF-a expression (r=-0.27, P=0.04) in group I. In addition TTP
showed significant negative correlations with FBG (r= -0.32, P= 0.03),
PBG (r=-0.30, P=0.05), eGFR (r=-0.32, P= 0.02), TNF-a expression (r=
-0.29, P=0.04) in group Il while no significant correlation was detected in
group Il (Table 2). Considering TNF-a correlations, we detected
significant positive correlations with SBP (r =0.33, P=0.01), DBP (r =
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0.28, P=0.03), while significant negative correlation with eGFR (r = -
0.27, P= 0.04), in group l. Furthermore, TNF-a showed significant
positive correlations with FBG (r= 0.28, P=0.04), TG (r = 0.29, P=0.05),
while significant negative correlation was detected with eGFR (r = -0.29,
P=0.04) in group Il while no correlation was found in group Il (Table
2).

Receiver operating characteristics (ROC) curve was constructed to
discriminate CKD patients with hypertension from normal healthy
individuals .The best TTP cutoff value was < 0.77, (AUC =0.884,
P=<0.001), with sensitivity 92.7% and specificity 76.0% (Figure 1C).
while for TNF-o the best cutoff value was >1.15, (AUC =0.960,
P=<0.001), with sensitivity 94.5% and specificity 84.7% (Figure 2C)
(Table 3).

Moreover, TTP at cutoff value < 0.74, (AUC =0.825, P=<0.001), with
sensitivity 84.4% and specificity 76.0% (Figure 1D) and TNF-a at cutoff
value >1.35, (AUC =0.945, P=<0.001), with sensitivity 93.3% and
specificity 90.0% (Figure 2D) could be used to discriminate CKD
patients without hypertension from healthy individuals (Table 4).
Regarding the positivity rates for both TTP and TNF-o genes
expression,the study showed significant difference between both studied
groups and control group(Table 5).

The correlations between positivity rates for both TTP and TNF-a genes
expression and the other studied parameters declaired significant positive
correlation between positivity rates of TTP gene expression and urea but
significant negative correlations with eGFR, SBP and DBP in group |
While in group Il it showed significant positive correlations with FBG
and PBG but significant negative correlations with eGFR and TNF-a
gene expression. Considering positivity rates of TNF-a gene expression
there were significant positive correlations with SBP and DBP and
negative correlations with eGFR,HDL c¢ and TTP gene expression in
group I.While showed significant positive correlation with FBG and
negative one with eGFR in group Il (Table 6).
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Table (1) Comparison of demographic and laboratory parameters
among studied groups

Group | Group Il Sig.bet.Grps (b)
(CKD with |(CKD Group 111
hypertensio without (controls) p o |lvs. I Lvs. LT vs. 1T
n) hypertensio |(n=50) p p p
(n=55) n) (n=45)
n. %. n.%. n. %. X%(c)
Gender Male | 54 505) | 22(48.9%) | 35(70%) | 4.75 0,063
n.%. n.%. n.%. '
Female 25(45.5%) | 23(51.1%) | 15(30%)
mean+SD | mean+SD | mean+SD | F (a)
Age (years) 53.80 +10.8(51.80 £ 13.6 4;3.255?11 23 01 | 043 01 0.2
BMI (Kg/m?) 31.80+4.42| 33.88+7.7 |21.2+1.67| 876 <0.901 004 |<0.001"| <0001
FBG (mg/d) 811(.)EliL8’_r 150.1 +47.4{81.7 £7.33| 100.4 <0.901 <0001°| 096 |<0.001"
PBG(mg/dl) 97.5+21.10(217.4£90.2(93.9+10.4| 815 <0.901 <0001°| 072 |<0.001"
HbALc 5.1+0.46 78+12 |[512+0.52| 181.1 <0.901 <0.001"| 090 |<0001
ACR (mg/g) 22616 11034+ |17.7+£5.2| 50.7 <O.901 <0.001" <0.001" | <0.001"

1445.2 1336.8
102.3+62.6( 68.4+458 | 30.2+3.6 | 328 |<0.001

Urea (mg/dl) <0.001"| <0.001"| <0.001"

Creatinine 41+29 25+23 [0.76 £0.16| 30.9 |<0.001
(mg/dl) ’

eGFR(ml/min)

<0.001"| <0.001" | <0.001"

22.61+188| 40.7+246 | 89.3% 167.4 (<0.001

10.70 <0.001"| <0.001" | <0.001

163.2+ 27.5 126.2+ 21.04/123.8+ 10.5| 51.15 |<0.001

SBP (mmHg) <0.001"| <0.001"| 0.57
DBP (mmHg) 97.8+14.1 | 77.4£8.04 [ 77.8£65 | 65.05 [<0.001 o o0.-l .0 001 099
TG (mg/dl) 160.0+42.3[134.9+34.8| £4.6933 | 539 [<0.001| o o 0 001" | <0.001"
TC (mg/dl) 217.2+ 257 [192.04+ 32.9| + 9.61715] 46.16 [<0.001[_ oo 0 5017 | <0.001"

HDLc (mg/dl) | 42.27+5.8 | 43.0+6.8 [+1.1248.64] 22.73 [0.001°| 0.48 | 0.001" | 0.001"
LDLc(mg/dl) 127.16+ 23.7| 134.2+ 29.6 |+ 9.6104.1] 3345 [<0.001[ oy | 0 001" | <0.001"

TTP expression| 0.50+0.88 | 1.25+1.4 [+11.44.74] 579 [0.004"| 057 | 0.001" | 0.01
TNF-0. 10.80+16.6 | 6.13+ 655 | +250.85 | 1116 |<0.001| o 0o | 0 001" | 0.01"
expression

*: Statistically significant at p < 0.05 (a) ANOVA test (b) Post hoc test
(c) X2 Chi square test
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Table (2): Correlation between TTP and TNF-a genes expression
and different studied parameters.

TTP gene expression

TNF-o_gene expression

Group | Group 11 Group | %&%p I
(CKD (CKD patients | Group Il | (CKD atients Group 11
patients with | without (controls) | patients with pa (controls)
h - . _ . without —
ypertension) | hypertension) | (n=50) hypertension) hypertension) (n=50)
(n=55) (n=45) (n=55) P
(n=45)
rs Irs Is Is I's I's
Age (years) |0.001 -0.03 -0.07 0.03- -0.216 0.05
BMI (Kg/m?) [-0.119 0.05- -0.17 0.03 -0.05 0.12
FBG (mg/dl) |0.035 0.32 -0.24 0.02 0.28" 0.09
PBG(mg/dl) |-0.07 0.30 0.05 0.18 0.05 0.15
HbAlc 0.016 0.15 -0.08 0.02 0.18 0.05
ACR (mg/g) |0.14 -0.03 -0.20 0.01- 0.08 0.11
Urea (mg/dl) |0.14 -0.20 -0.19 0.13- 0.03 0.04-
Creatinine
(mg/dl) 0.16 -0.06 -0.08 -0.10 -0.02 -0.02
eGFR « -
(mi/min) |92 032" 013 0.2 -0.29" -0.09
SBP * "
(mmHg) |98 0.119 0.09 0.33 0.009 0.14
DBP * .
(mmHg) |00 0.08 017 0.28 0.114 0.16
TG (mg/dl) |-0.002 0.13 0.10 -0.002 0.29 0.03
TC (mg/dl) [-0.12 0.03 0.001 -0.12 0.001 -0.01
HDLc
(mg/dl) -0.05 0.18 0.19 -0.05 -0.17 0.10
LDLc
(mg/dl) 0.007 0.05 0.04- 0.007 -0.05 -0.02
TNF-a .
expression 0.27 -0.29" -0.09
TTP *
expression -0.27 -0.29" -0.09

Is: Spearman coefficient, *: Statistically significant at p < 0.05
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Table (3): Performance characteristics of TTP and TNF-a genes
expression to discriminate CKD patients with hypertension from
normal healthy individuals

- 2| 2
5 3 o S S
5 2 S Z S
[y D
© 3 | &
TTP gene expression | <077 | 0884" |0.815-0954| 92.7 | 76.0
TNF-a gene >1.15 | 0960° |0.924-0.997| 945 | 84.7
expression

*:Statistically significant at p < 0.05

Table (4): Performance characteristics of TTP and TNF-a genes
expression to discriminate CKD patients without hypertension
from normal healthy individuals

3 | = 2 |85 &
TTP gene expression <0.74 |0.825" |0.738-0.912 (84.4 |76.0
TNF-0 gene expression >1.35 {0.945" |0.890—-1.00 [93.3 [90.0

*. Statistically significant at p < 0.05

84




ASSESSMENT OF PROVOCATIVE INFLAMMATORY ........

Table(5): Comparison of positivity rates of TTP and TNF-a
genes expression among studied groups.

Group | Group Il Group I11 P
CKD with | CKD F(a) Sig.bet.Grps(b)
hypertensi | without ) controls
on hypertension I

I vs. vs I vs.
11 n 11
P P P

Positivity

rates of .

TTP (n=47) (n=25) (n=50) 5.47 0.005

expression 0.0 -«

mean+SD 0.95 03" 0.016
0.22+0.12 0.31+0.20 474+ 114

Positivity

rates of «

- n=43 n=38 n=50 16.08 0.001

TNF-a (n=43) (n=38) (n=50) 0008 | 00 N

expression * o1 0.008

mean+SD

13.74£7.6 7.15+6.1 0.85+ 2.5

*: Statistically significant at p < 0.05

(a) ANOVA test (b) Post hoc test
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Table (6): Correlation between positivity rates of TTP and TNF-a
genes expression and different studied parameters.

positivity rates of TTP gene positivity rates of TNF-a gene
expression expression
(Group 1) (Group 11) (Group 1) (Group 11)
CKD with CKD without |CKD with CKD without
hypertension |hypertension | hypertension |hypertension
(n=47) (n=25) (n=43) (n=38)
rs rs rs rs

Age (years)  [0.20 037 -0.03 -0.19

BMI (Kg/m?®) [0.10 0.02 0.06 0.04

FBG (mg/dl) |-0.05 0.33" -0.08 0.29

PBG(mg/dl) |-0.12 0.31" 0.24 0.05

HbAlc -0.17 0.15 -0.01 -0.03

ACR (mg/g) (021 -0.03 -0.12 0.15

Urea (mg/dl) |0.28" 0.20 0.16- 0.05

Creatinine
0.26 -0.10

(mg/dl) -0.06 -0.02

eGFR * *

(ml/min) -0.34 032" 0.27 0.30"

SBP (mmHg) |-0.29 0.119 0.34" 0.10

DBP (mmHg) -0.31" 0.08 0.29" 0.06

TG (mg/dl) -0.17 0.13 0.08 0.28

TC (mg/dl) 0.0 0.03 -0.01 0.16

HDLc (mg/dl) |0.02 018 -0.39" 018

LDLc (mg/dl) |0.007 0.05 -0.02 0.07

TNF-a -0.03 )

expression -0.29

TTP *

expression -0.28 -0.04

Is: Spearman coefficient, *: Statistically significant at p < 0.05
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Figure 1: A- Amplification plot of TTP gene expression (normalized fluorescence
signal (ARn) plotted versus cycle number). B- Melting curve analysis of TTP gene

expression. C- ROC curve for TTP gene expression in CKD with hypertension

versus normal healthy individuals. D- ROC curve for TTP gene expression in CKD

without hypertension versus normal healthy individuals.
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Figure 2: A- Amplification plot of TNF-a gene expression. B- Melting curve
analysis of TNF-a gene expression. C- ROC curve for TNF-a gene expression in
CKD with hypertension versus normal healthy individuals. D- ROC curve for TNF-
o gene expression in CKD without hypertension versus normal healthy individuals.

DISCUSSION

Diabetes mellitus and hypertension are significant reasons of CKD.
Both induce development of CKD to end stage renal disease( ESRD)
which worsens illness morbidity and mortality. Post-transcriptional
regulation of mMRNA stability assumes a pivotal role in CKD. It
underlies the limit of renal cells to form transient protein assemblies
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like stress granules SGs and P-bodies, that interact with translational
and degradation processes to adjust genes expression predisposing to
disease phenotypes (Feigerlova & Battaglia-Hsu, 2017).

TNF-o has a pivotal function in the occurrence of inflammatory
diseases. TNF-a overexpression initiates TTP protein, an RNA-
binding molecule that control mMRNA degeneration and stability of,
which subsequently down -regulates TNF and its gene expression,
bringing in anti-inflammatory properties (Chen et al., 2012).

This study demonstrated significant down- regulation of TTP
expression while significant up- regulation of TNF-a in CKD patients
with and without hypertension compared with healthy ones that
indicate fulminant role of inflammatory mediators in pattern of CKD
development. Moreover, we explored significant correlations between
TTP and BP and eGFR in group | and with blood sugar and eGFR in
group Il. Also, TNF-a showed similar correlation that may in part
explain differential expressions of both TTP and TNF-a in CKD. In
addition, TTP showed negative correlation with TNF-a in CKD that
proves inverse regulation between both markers.

In accordance with these findings, Xiao et al. (2014) recognized that
TTP expression was declined in uraemia, and further decrease was
explored in the peritoneal dialysis and suggested that TTP was down-
regulated by glucose excess and chronic inflammation. Additionally,
Liu et al., (2015) demonstrated that TTP expression was decreased in
patients with clinical proteinuria, with lower paralleled decrease in
type 2 diabetic patients (T2D) with a diminished extent of diabetic
nephropathy (DN)

TTP is among the proteins that interact with adenine — uridine rich
elements (AREs) leading to mRNA turnover by means of sequence
located on the 3'untranslated regions of mMRNAs encoding certain
inflammatory mediators, involving those of cyclooxygenase 2 (COX-
2), TNFa, IL-10 and MCP-1. TTP was categorized as an inhibiting
agent to excessive TNF-a synthesis through its mRNA destabilization
(Astakhova et al., 2018).
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Systemic inflammation caused by TTP lack prompts endothelial
dysfunction which is a typical feature of hypertension and extreme
disease phenotype that can be improved partially by an anti-TNF-a
treatment (Bollmann et al., 2014).

Zhang et al. (2019) noticed high levels of TNF-a, in DN with
microalbuminuria and macroalbuminuria than healthy ones and T2D
with normoalbuminuria and added that TNF-a was set as a potential
biomarker for the recognition of early-stage DN.

Puszkarska et al. (2019) reported that patients with hypertension and
early renal injury are described by increased TNF levels in blood and
in 24-hour urine than healthy ones.

TNF-a is largely involved in renal inflammation and glomerular
damage stimulated by immune complex deposition. TNF-a expression
in renal tissues is up-regulated in glomerulonephritis. TNF-a likewise
displays both proinflammatory and immunosuppressive porperties. On
the other hand, few reports have recommended advantages of anti-
TNF-a therapy in renal inflammation, despite the fact that this should
be convincingly appeared in randomized controlled trials (Ernandez
and Mayadas, 2009).

Using ROC curve analysis TTP and TNF-a were of diagnostic value
at cutoff >0.77 and >1.15, with sensitivity 92.7% and 94.5%
respectively for CKD with hypertension. Additionally, TTP and TNF-
o at cutoff >0.74, >1.35, with sensitivity 84.4% and 93.3%
respectively, could discriminate CKD without hypertension from
control. Zhang et al. (2019) reported diagnostic value of urinary
TNF-a for early detection of DN from T2D at cutoff 10.46 with
sensitivity 65.96%

Conclusion

Results clarified interestingly the inflammatory determinants of CKD
based on down-regulation of TTP and up-regulation of TNF-a in CKD
patients versus healthy ones. Hypertension and diabetes modulate
expression of these inflammatory biomarkers owing to correlations
noticed in CKD. TTP and TNF-a may represent therapeutic targets for
renal inflammation which need to be explored in larger samples.
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