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Background: Chronic kidney disease CKD is a common condition that closely related to the Type 2 
Diabetes Mellitus T2DM patients. thus, one of the wares complication that causing morbidity and 
mortality. According torelationshipofCKDandT2DM there is some cytokines that involved in development 
of both diseases. ZingAlpha2Glycoprotein (ZAG)is a novel cytokines synthesis and releasing from liver in 
certain disease as indicator for progression outcomes. Aim of this study: The goal of this study was to 
estimates erumlevelso fZAGin patientswithT2DM including with and without CKD. Subject and Method: 
we use ELISA assay to measurements serum ZAG in this studycompressing61T2DMincluding 
20haveCKDand control subjects60. Result: Serum ZAG significantly increased in patient with CKD 
(106.71±15.923 ng/ml),comparingwith T2DM(88.14±9.610ng/ml)ascompering with control subject 
(55.1± 12.108 ng/ml) and (P-value < 0.05). Furthermore, closely correlated with Gender, BMI duration of 
T2DM, FBL, HbA1c, lipidprofile and liver enzyme (ALT,AST). Conclusion: Serum concentrations of ZAG 
useful predictor biomarker for early diagnostic of diabetic nephropathy and it may involve in predicting 
theCKD outcome ofT2DM. Abbreviations: Chronic kidney disease CKD, Type 2 Diabetes Mellitus T2DM, 
Zing Alpha 2 Glycoprotein ZAG, Fasting Blood Sugar FBS, Body Mass Index BMI.  
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DiabetesMellitus,referredtoas"diabetes"isachronicdiseas
eassociatedwith abnormally high levels of the glucose in 
the blood, major complications of diabetes are damage 
the eyes, nerves, heart and kidney the last leading to 
Chronic kidney disease(CKD). This a general term that 
including heterogeneous disorders, probably kidney 
damage by certain disease or accidentally or may 
decreased glomerular filtration rate(GFR).This definition 
has been widely use and unchanging since2002 [1]. 
Diabetic nephropathy affects all of the cellular 
components in the glomeruli and renal tubular interstitial, 
However, some patients with diabetes can experience a 
decrease in eGFR and may progress to end stage renal 
disease without having any significant albuminuria. 
Interestingly,indiabeticnephropathy,kidneyfunctioncorre
latesgreaterwith the degree of tubulointerstitial injury 
rather than with glomerular injury hence, 
biomarkersthatcorrelateswithtubulardamagehavebeens
uggestedbyvariousstudy[2].Giventhis,immunohistochemi
cally(IHC)analyseshavedemonstratedthatZAGisexpressed
mainlyinthetubulesofthehumankidney [3]. This study 
suggested that the concentrations of ZAG might increase 
earlier indicator in the progression of diabetic 
nephropathy, before microalbuminuria becomes 
apparent. These additional proteins can be used as a 
indicator for early diagnostic for kidney damage in T2DM 
[4]. 
Zinc a2-glycoprotein (ZAG) is a human protein firstly 
isolated from human 
bloodplasmain1961.Namederivedfromitselectrophoreticm
obilityinthe 

alpha2regionandbecauseitcanbindwithzincionsandprecipit
atedduring isolation [3, 5, 6]. Molecular mass about 40-kDa 
single-chain polypeptide [7]. Consists of 276 amino acid and 
has a molecular weight of 31,889 [8, 9]. It is considered as 
a novel adipokine isolated from human blood plasma, later 
found in other body fluids, such as saliva, sweat, breast 
milk, seminal, plasma, cerebrospinal and urine [3, 5, 10, 
11]. 
ZAG has been newly submit as an adipokine contributory 
in body weight control, ZAG levels in serum are raised in 
chronic hemodialysis patients as compared with control 
[12]. Meanwhile, explain that ZAG is not only high in 
chronic hemodialysis patients but have potentially raise 
during the early phase of acute kidney injury [4]. ZAG also 
has another effect suggested that promoted lipid in 
dissolution adipocytes and causes the great fat losses 
related 
withdifferentprogressmalignant.YuanWangetal.firstsugg
estedthatZAG might be a beneficial, biomarker for early 
indicator of diabetic nephropathy in patients with T2DM 
[13]. ZAG have novel role in regulation of fibrosis. 
Chronicrenaldiseasealmostresultsfromdevelopingofkidne
yfibrosisthelast will causing a damage in kidney cell (acute 
kidney injury). Gradually, at the end loss the renal 
function (kidney failure). ZAG regulation of kidney and 
heart fibrosis. 
Aim of this study: is to link the relationship between 
biomarkers serum ZAG and type2diabetes mellitus with 
chronic kidney disease and suggested this protein as 
indicator for early diagnostic of kidney damage. 

 

Samples Collection 
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All participants were recruited at the department of 
Al-Husain Teaching Hospital/ Karbala and collected 
from November2018tillApril,2019. Were randomly 
selected from the patients attending the Diabetic 
Consultation Unit and dialysis Unit at the Hospital, 
patients with diagnosis of DM and/ or DM with CKD 
was including. The medical history of each patient was 
taken regarding age, gender, diabetes mellitus (DM), 
type of treatment, history of renal disease, history of 
any other diseases. Additionally, patients with chronic 
liver disease, patient with thyroid problem (hyper or 
hypo thyroidism), patient with malignancies, all 
subjects ages up70 less than 30, 
CKDoutofDMT2,Cardiovasculardiseases include 
coronary artery disease, peripheral vascular disease 
and stroke, and the infections and emergency 
patients were excluded. 
The present study approved by Ethical Committees, which 
include: Committee of College of Medicine in University 
of Kerbala, committee of Diabetes and Endocrinology 
Center in Al-Hussein Teaching Hospital at Al-Hussein 
Medical City, Karbala Health Directorate/Holly Karbala-
Iraq, and the Center Habib bin Mudhaher Al-Asadi for 
dialysis in the same hospital. 
The study design is a case control study, was executed on 
(n=60) control and (n=61) patients, age ranged between 
(30-70) years (males 40 and females 81). The selection of 
the patients depends on a number of criteria the practical 
side of the study was performed at the. Were randomly 
selected from the patients attending the Diabetic 
Consultation Unit and dialysis Unit at the Hospital, 
Questionnaires were designed to obtain the information 
of control and cases group. 
Blood samples were collected from each case after 
being fast for10-12hours.The collected blood volume 
is 5 milliliters, which withdrawn by disposable 
syringes in the sitting position. The collected blood 
stored in two clean and sterilized tubes: one is gel 
tubes (contain a special gel that separates blood cells 
from serum to cause blood to clot quickly), and the 
other one is EDTA tube for HBA1c. The samples were 
collected between 08.00-12.30 am. Blood was 
allowed to clot at 37°C for 10-15 minutes and then 
centrifuged at 2000xg for approximately10-
15minutes.After, theserumisdividedintotwopartsand 
storedat-
20°C.Thecollectedserumfrompatientsandcontrolswer
eusedfor the measurements of the following 
parameters: ZAG, Fasting blood sugar, lipid profile 
(Total cholesterol, LDL-C, VLDL-C, HDL-C, and TG). 
Serum Creatinine, Urea and liver enzymes (GOT, GPT). 
The study was approved by the local ethics 
committee, and all subjects gave written informed 

consent before taking part in the study. 

Study Measurements 

Clinical estimation 

Standardized protocols were used to measure height and 
body weight in all participants in order to calculated Body 
mass index (BMI) by equation, the calculation done by 
weight(kg) divided by square height (m2) according to 
standardized formulas. The GFR was estimated using the 
abbreviated Modification of Diet in Renal Disease (MDRD) 
Study formula. This formula it is likely to be more accurate 
as it may adjust for variations in Creatinine 
measurements. The eGFR value was calculated by using 
age, sex, serum creatinine (S. Cr) and race in population 
different races but this study conducted on one race. 
using the following MDRD equation [14]: 

eGFR(ml/min/1.73m2) = 186(S. Cr) 
−1.154∗(age)−0.203∗(0.742iffemale) 
∗(1.21ifblackrace) 

Estimate of serum ZAG levels. 

Serum ZAG levels were 
measuredaccordingtothemanufacturer’sinstructions 
(ElabScience, China). 
Therangeofdetectionwas93.75–
6000ng/mL,withanintra-assay coefficient of variance 
(CV) < 10%. No significant cross reactivity or 
interference was observed. 

 

Statistical Analysis bySocial Science software (SPSS24IBM, 
Armonk,USA) was used to explain the results by mean ± 
standards deviation(SD). Differences between patients 
and control groups were performed using (one-way 
ANOVA) test and T-test. The calculation of correlations 
between all variables were estimated using Pearson’s 
correlation coefficient(r). 

 

The clinical characteristics of all subjects were 
included(n=60)patientsofT2DM,(n=20) patients with 
CKD(10 males and 10 females; mean ± SD age, 
52.70±11.567years) and 41patients T2DM without 
CKD(n=41) (10 males and31females; mean±SD 
age,50.12±11.533years), (n=60)control apparently 
healthy (20 males and 40 females; mean ± SD age, 
48.83 ± 10.320 years). Table 1.illustreated the mean 
values of all parameters that measured in this study. 

 

Table1:ClinicalCharacteristicsofT2DMpatientofbothwithandwithoutCKD 

Parameters 
T2DM Mean ± SD(N=61) 

Control Mean ± SD (N=60) p- value 
CKD(N=20) T2DM(N=41) 

Age (30-70) year 52.70 ± 11.567 50.12 ± 11.53 48.83 ± 10.32 >0.05 

Gender(male/female) 10/10 10/31 20/40 <0.05 

BMI(kg/m2) 28.21 ± 7.07 29.02 ± 6.61 29.186.08 >0.05 

Duration T2DM(year) 7.60 ± 6.747 7.15 ± 5.79 0.00 ± 0.000 <0.05 

eGFR(mL/min/1.73m2) 52.05 ± 37.40 121 ± 44.5 108.4 ± 20.14 <0.05 
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S.Urea(mg/dl) 82.68 ± 62.446 24.95 ± 7.47 28.86 ± 7.753 <0.05 

S.Cre (mg/dl) 2.95 ± 3.413 0.80 ± 0.975 0.69 ± 0.145 <0.05 

FBS(mg/dl) 227.2 ± 106.95 239.62 ± 90.99 135.99 ± 69.52 <0.05 

HbA1c(mg/dl) 9.03 ± 2.926 9.91 ± 2.55 5.61 ± 0.661 <0.05 

Cholesterol(mg/dl) 189.91 ± 42.16 193.19 ± 51.92 197.50 ± 34.41 >0.05 

HDL-C(mg/dl) 40.71 ± 8.959 45.37 ± 15.57 42.45 ± 7.583 >0.05 

LDL-C(mg/dl) 126.92 ± 39.59 135.79 ± 44.25 142.74 ± 31.2 >0.05 

TG(mg/dl) 189.11 ± 92.35 209.3 ± 119.65 169.79 ± 77.20 >0.05 

ALT(mg/dl) 26.99 ± 23.208 21.35 ± 11.05 20.53 ± 10.61 >0.05 

AST(mg/dl) 31.20 ± 30.841 21.86 ± 11.08 22.09 ± 16.22 >0.05 

ZAG(ng/ml) 106.71 ± 15.923 88.14 ± 9.610  55.1 ± 12.108 <0.05 

SD: Standard deviation, BMI: body mass index, eGFR: estimated Glomerular Filtration Rate, S.cre: serum creatinine, S.urea:serum 
urea, FBS: Fasting Blood Sugar, HbA1c: Hemoglobin A1c, HDL-C: High Density Lipoprotein, LDL-C: Low Density Lipoprotein, TG: 

Triglycerides, ALT(SGOT): Ala- nine Aminotransferase, AST (SGPT): Aspartate Aminotransferase, ZAG: Zing Alpha 2 Glycoprotein. 
 

according to the presented data which shown in Table 1. 
The results indicated a significant differences between 
T2DM patients and control based on gender, eGFR 
estimated glomerular filtration rate urea, creatinine, 
fasting blood sugar, HbA1C, ZAG (p value < 0.05). While 
there are no significant in age, body mass index BMI, 
cholesterol, HDL-C, LDL-C, triglycerides TG, AST, ALT. 

 

Correlations between variables were estimated using 
Pearson’s correlation coefficient (r) and linear regression 
analyses as shown in Table2.  

Table2:CorrelationbetweenZAGandmeasured 
parameters. 

Parameters 
ZAG ng/ml 

P-Value r 

Age (30-70) year 0.471 0.094 

Gender(male/female) 0.005 -0.354 

BMI(kg/m2) 0.128 -0.173 

Duration T2DM(year) 0.214 0.161 

eGFR(mL/min/1.73m2) 0.001 -0.429 

Urea(mg/dl) 0.000 0.642 

Creatinine (mg/dl) 0.000 0.484 

FBS(mg/dl) 0.028 -0.281 

HbA1c(mg/dl) 0.005 -0.357 

Cholesterol(mg/dl) 0.325 -0.128 

HDL(mg/dl) 0.548 -0.079 

LDL(mg/dl) 0.165 -0.180 

TG(mg/dl) 0.263 -0.146 

ALT(mg/dl) 0.993 -0.001 

AST(mg/dl) 0.566 0.075 

 

Chronickidneydisease(CKD)isacommonconditionthatclos
elyrelatedtothe diabetic patient, thus, one of the wares 
complication that causing morbidity and mortality. In the 
last few decades, the expectations that the number of 
patients with severe diabetic kidney disease increased 
rapidly to reach 552 million people by the end of 2030 [15]. 
AccordingtorelationshipofCKDandT2DM,thereis some 
cytokines that involved in development both of them. 
Such as zincalpha 2glycoproteins ZAG, is a human protein 
it is considered as a novel adipokine involve in many 
defects [10], regulation of body weight, body fat, and 
glucose metabolism [16].Actually, researchers have 
interested in functions of ZAG because considered as a 
multidisciplinary functional continues to be under study such 
as fertilization a lipid mobilization and high expression in 
diverse disease such as cancer cachexia, In recent years 
several researchers groups have reported the relationship of 
this protein with T2DM with CKD, Philipp et al. revealed 
for the first time that median serum ZAG levels are almost 
2-fold higher in chronic hemodialysis CD patients as 
compared with controls. Accordingly, he suggests that 
renal filtration is an important way of elimination of ZAG 
and that markers of renal function should be included in 
studies on ZAG physiology. In addition, chronic 
hemodialysis stays a strong independent Speculate for 
ZAG level in multivariate analysis, However, Philipp and 
coworker did not found any relationship with other 
parameters this is contrast to our findings [12].In this 
current study revealed a negative significant correlation 
with renal function and with FBS and negative relation 
with lipid profile and BMI as shown in the Table 2. On the 
other hand, Sorensen-Zender et al. findings demonstrate 
a useful of combined detection of serum ZAG level in 
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patients 
withacutekidneyinjuryandchronickidneydiseaseoriginally
fromdiabetic nephropathy or another disease, this study 
illustrated that circulating protein is not increased only in 
CKD but also sharply elevated during acute phase of kidney 
injury also they found a significant relationship with serum 
creatinine in all patients and the high level of ZAG 
association sharply with high level of creatinine, and they 
found the higher level of this protein is also in the older 
and who they have many complication of CKD while they 
found a negative correlation with BMI and low density 
lipoprotein LDL with no relation with rest other lipid 
profile and fat body [4]. This is obviously strongly 
supporting our result, moreover, with a size of 40kDa ZAG 
is predicted to be normally filtered in the glomerulus and 
there after cleared by the proximal tubule through 
reabsorption and lysosomal degradation, however, a little 
disagreement with parameters may due to different 
population, or the author conduct his study on different 
stages of CKD [4]. 
Yuan Wang et al. suggested that ZAG might be a potentially 
useful biomarker for early diagnosis of diabetic 
nephropathy in patients with T2DM, they conduct their 
study on the patient with T2DM with and without CKD in 
order to detect the early stage of renal damage they 
found ZAG concentration in serum and urine was 
positively correlated with serum creatinine and eGFR but 
not with glucose, lipid profile as well as inflammation 
stator BMI [13]. This is in almost perfect agreement with 
our data, with a little contrary with our result, in this current 
study as we mentioned previously there is a significant 
correlation with creatinine and glucose and BMI and 
negative association with lipid profile as shown inTable2. 
On the other hand, they revealed in diabetic nephropathy as 
discussed at length in their study the damage that mainly 
occurs in the proximal tubules rather than in the 
glomerular of the kidney are undergo prolonged exposure to 
various metabolic, they explained that renal function 
correlates better with the degree of tubule interstitial 
injury rather than the degree of glomerular lesions in CKD 
based on many studies [2, 13, 15, 17]. 
Yuan Wang et al. study’s measured ZAG level in serum and 
urine, It has reported that ZAG levels elevated in urine 
compare to serum. Meanwhile, pathophysiological role of 
ZAG in renal tubules stilled obscure [18]. 
Steven and Michael were also demonstrated that ZAG may 
potentially be influential in the treatment of T2DM, 
experimentally they estimate the ability of recombinant 
ZAG to reduce metabolic features of T2DM in the ob/ob 
mouse model, they found recombinant-ZAG promoted a 
progressive loss of body weight without an effect on food 
or water intake. All these result supporting our findings [19]. 
Furthermore, Samta et al. report that ZAG is a one of five 
main additional proteins present in urine that should 
measure for accurate and specific prediction of diabetic 
kidney disease besides albuminuria test [20, 21]. 
Summaries of all previous result circulating ZAG is positively 
associated with T2DM as assessed by (FBS, HbA1c) and 
renal function as assessed by (S.Cr, B.Urea and eGFR) as 
showninTable1, and patients with CKD significantly have 

the higher levels as shown in Figure1. Serum ZAG level also 
negatively correlated with facets of the lipid profile, 
including total Cholesterol, HDL-C, LDL-C and TG, with 
negative relation with ALT liver enzyme but not AST, as 
well as, inflammatory state as shown in Table2. However, 
the exact mechanisms of ZAG regulation in CKD and T2DM 
must be now identified through future experimental 
studies. 

 

In conclusion, the biological functions of ZAG have not 
been fully elucidated this is need more study in the 
future work, serum ZAG is positively associated with 
increase the risk of kidney disease in patient with T2DM. 
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