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The Effect of Amisulpride on Hippocampal Neurogenesis in an 

Experimental Model of Stressed Rats 

Ahmed. Mustafa. Mohamed. Assistant lecturer in pharmacology department of 

faculty of medicine of port said university 

 

Abstract 

  

Rationale:  Amisulpride (Sanofi)  is  atypical antipsychotic against both positive 

and negative symptoms of schizophrenia .   Efficacy  is observed against 

negative symptoms in a low dose range of ( 50-300 mg / day ) while in positive 

symptoms is observed in a high dose range ( 800-1200 mg / day ) Boyer et al ,    

( 1994 ). It  is a selective and potent antagonist at dopamine D2 and  D3 

receptors. Also it appears to have a useful potential for treatment of depression 

Boyer et al ,(1999). 

Objectives 

The current study investigated that amisulpride has antidepressant properties  

over a range of doses in two procedures namely the Forced Swim Test (FST) 

Porso et al,(1978) and immune-histopathology of Ki67. Also  the effect of high 

versus low dose of amisulpride on hippocampal neurogenesis in male Wistar 

Han albino rats. 
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Methods 

Sixty male albino wistar rats weighing about 150-200 gm are used in three main 

groups. Group I (n=12) were administered vehicle (saline) for 21 days , group II 

(n=12) exposed to forced swim test (FST) and vehicle (saline)for 21 days , group 

III(n=36) exposed to (FST) and amisulpride . The latter group was divided into 

three subgroups : IIIA (n=12) received 5mg /kg/day for 21 days, IIIB (n=12) 

received 10mg/kg/day for 21 days , IIIC (n=12) received 20mg/kg/day for 

21days. The rats were observed for behavioural tests as immobility , climbing 

and swimming times. Then they were anaesthesized using urethane 1 gm/kg i.p 

futterer CD, (2004),   then decapitated and the brains were quickly removed. 

Brain samples were placed in 10% formalin and were processed to form 

paraffin blocks. Half of them were used for biochemical analysis of BDNF levels 

in tissue and the other half were prepared and stained with Hematoxylin and 

eosin ( H&E )stain and Immunohistochemical staining by Ki 67 (marker for 

proliferating cells). 

Results 

There is an increase of immobility time in seconds in CSS group compared with 

Control group with Mean ± SD (67.00±8.623 and 3.333±1.670 respectively) with 

P<0.0001 .While treating with oral amisulpride for 21 days in doses of 

10mg/kg/day and 20mg/kg/day result in statistically significant decrease in 

immobility time as compared with CSS group with P value of< 0.0001 and F 

value of (4,54)=98.67. Amisulpride in  5 mg/kg was statistically  insignificant. 

 Also there is a significant decrease in BDNF level in (pg/ml) in CSS group 

compared with Control group with Means±SD of (253.6±45.06and463.5±35.02 

respectively ) with P value of <0.0001 , while treatment with oral Amisulpride in 

5, 10 and 20 mg/kg/day result in significantly statistically increase in BDNF value 

with Means±SD (420.5±29.84, 358.6±16.72and 400.6±18.18 respectively)with P 

values of <0.0001 and F(4,25) =1.276. 

There is a significant statistical decrease in number of Ki-67 positive cells in SVZ 

in CSS group compared with control group with means (8.000 and 22.30 

respectively ) with P value of 0.0101 . Also treatment with oral Amisulpride 5 

,10  mg/kg/day result in insignificant increase  in  Ki-67  immunostained  cells in 



3 
 

SVZ, with the maximum statistically increase with 20 mg/kg/day, with means 

(15.78,13.38 and 28.00 respectively )compared with CSS (Mean 8.000 ) with P 

values of 0.5108 ,0.8187and 0.0009 respectively and F (4,40)=6.628. 

Behavioral results: 

 Table 1 showing difference in immobility time in seconds  among different 

groups:  

Groups of Rats ( n= 12 Rats / group) Immobility time in seconds 
 ( Mean ± SD ) 

Control 3.333±1.670  
CSS 67.00±8.623  

Amisulpride ( 5 mg/kg/ day ) 113.4±21.09  
Amisulpride (10 mg/kg/ day ) 23.58±14.71  

Amisulpride (20 mg/kg/ day ) 20.09±22.18  

Results are presented as Mean ± SD ( n = 12 animals / group ). 

Fig 1 by using Graphpad prism : 
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Biochemical results: 

Table 2 showing difference in BDNF levels in (pg/ml)among groups: 

Groups of Rats (n=12 Rats/group) BDNF in (ng/ml) as Mean±SD 

Control 463.5±35.02 
CSS 253.6±45.06 

Amisulpride (5mg/kg/day) 420.5±29.84 

Amisulpride (10mg/kg/day) 358.6±16.72 
Amisulpride (20mg/kg/day) 400.6±18.18 

Results are presented as Mean ± SD (n=12 animals/group). 

 

Fig 2: BDNF level 

 

 

 

 



5 
 

Histological results: 

Table 3  showing number of Ki-67 immunostained cells/HPF in SVZ  

Groups of Rats (n=12 Rats/group) Number of Ki-67 positive cells 

in SVZ (Mean±SD) 

Control 22.30±5.229 

CSS 8.000±2.966 
Amisulpride (5mg/kg/day) 15.78±8.136 

Amisulpride (10mg/kg/day) 13.38±5.630 

Amisulpride (20mg/kg/day) 28.00±14.75 

 

Results are presented as Mean ± SD, n=12 animals /group. 

Fig 3 Number of Ki-67 immunostained cells/HPF  in SVZ. 
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Fig 3 A: Micrograph showing immunohistochemistry of Ki-67 in SVZ (↑) in the 

control group (100×, for inset 400×). 

 

 

Fig 3 B : Micrograph showing immunohistochemistry of Ki-67 in SVZ (↑) in CSS 

group. A decrease in the number of Ki-67 positive cells is seen (100×, for inset 

400×). 
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Fig 3 E : Micrograph showing immunohistochemistry of Ki-67 in SVZ (↑) in 

amisulpride 20 mg treated group. An apparent increase in Ki- 67 positive cells is 

seen (100×, for inset 400×). 

Conclusion: 

Amisulpride showed antidepressant effect over a ranger of doses as in 10 & 

20mg/kg/day in addition to its antipsychotic effects. Moreover , the 

hippocampal neurogenesis may be altered in immunepsychiateric disorders like 

depression and neurodegenerative disorders. 
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The Possible Antidiabetic Effects of Ranolazine Versus Gliclazide 

In HFD/STZ-Induced Type 2 Diabetes In Male Albino Rats 

 

Shereen S. Elkholy, Department of Pharmacology, Faculty of Medicine, Portsaid 

University, Portsaid 
 

Abstract 

Background: Type 2 diabetes is a major illness that affects millions of 

people. The key causes of type 2 diabetes are insulin resistance and decreased 

insulin secretion  

Objectives: To evaluate the possible effects of ranolazine versus gliclazide on 

blood glucose levels,HbA1c, nitric oxide and oxidative stress markers in 

HFD/STZ-induced type 2 diabetes in male albino rats and their effect on the 

histopathological picture of the pancreas and on apoptosis . 

Materials and Methods: Thirty-two male albino rats were divided into four 

groups.  The normal control group which received saline (1 mg/kg/day) for 5 

weeks. The diabetic control group that received saline (1 mg/kg/day) for 5 

weeks. The gliclazide-treated group that received gliclazide (10 mg/kg) twice 

daily for 5 weeks and the ranolazine-treated group that received ranolazine (20 

mg/kg) twice daily for 5 weeks. Body weight and blood glucose levels were 

measured weekly for the 5 weeks, then blood samples were obtained for 

various biochemical analysis: lipid profile, HbA1c, AGEs and NO. Then rats were 

sacrificed and the pancreatic tissues were obtained for oxidative stress markers 
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estimation, for histopathological examination using haematoxylin and eosin 

stain and for estimation of caspase-3 marker. 

Results: Ranolazine improved diabetes by reducing fasting blood glucose level, 

HbA1c, NO and AGEs. Moreover, it improved the oxidative stress markers, the 

histopathological picture of the pancreas and decreased the apoptosis. 

Conclusion: Ranolazine has the potential to become a novel agent for treating 

type 2 diabetes patients . 

Keywords: Diabetes mellitus, STZ, Oxidative stress markers, Caspase-3, HbA1c. 

Introduction 

 

        Type 2 diabetes is a major illness that affects millions of people. The chief 

causes of type 2 diabetes are insulin resistance and decreased insulin 

secretion[1]. About 2,623,000 people in Egypt are affected, with the expectation 

of  6,726,000 people in 2030 [2]. Moreover, Type 2 diabetes is considered a risk 

factor for cardiovascular events and is a substantial predictor of cardiovascular 

morbidity and mortality [3].  

              

        Ranolazine is a novel drug for angina that decreases frequency of angina 

attacks and recovers exercise tolerance in the affected patients [4]. Ranolazine is 

a selective inhibitor of cardiac late sodium channels that result in decreasing the 

intracellular Na
+
 and Ca

+2
, leading to its anti-anginal properties in myocardial 

ischemia. [5]. Ranolazine also has been revealed to lower HbA1c in cardiac 

patients with comorbid diabetes [6]. In the Combination Assessment of 

Ranolazine In Stable Angina trial, ranolazine significantly lowered HbA1c levels 

by 0.7 ± 0.18% when it is given for 12 weeks irrespective of concomitant oral 

antidiabetic therapy. Furthermore, long-term ranolazine treatment shows 

preservation of β-cell and improvement of insulin secretion [7]. 
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        Gliclazide is a standard drug that used frequently for type 2 diabetes 

mellitus (DM) treatment. The drug stimulates the pancreatic β-cells to release 

insulin resulting in reduction of blood glucose level. Moreover, gliclazide has 

antioxidant and extra - pancreatic properties [8]. 

  

        Linking the fact that calcium channel antagonists and β-receptor blockers 

produce hyperglycmia and that ranolazine behaves as an add on treatment for 

beta-antagonists and calcium channel antagonists in anginal patients with the fact 

that ranolazine has been revealed to lower HbA1c in patients with angina, 

ranolazine was logical applicant for study. Therefore, the current study was 

conducted to observe the possible antidiabetic effect of ranolazine and its 

mechanisms in HFD/STZ- induced type 2 diabetes in rats.  

 

Materials and Methods 

 

      Experimental animals: Thirty-two adult male albino rats, weighing 180-200 g. 

They were accommodated in polyethylene cages with free access to to standard animal 

diet or HFD and tap water ad libitum. The rats were kept under standard conditions of 

normal light-dark cycle and temperature adjusted between 25-30°C. 

     Induction of type-2 diabetes: Rats were fed with a high fat diet (HFD) for four 

weeks. Followed by receiving a single injection of STZ (30 mg/kg, i.p.) [9]. Three days 

after STZ injection, rats with fasting blood glucose levels >200 mg/dl were designated 

as diabetic [10]. Then, rats divided into four groups of eight animals each. The normal 

control group that received saline (1 mg/kg/day) for 5 weeks. The diabetic control group 

that received saline(1 mg/kg/day) for 5 weeks. The gliclazide-treated group that 

received oral gliclazide (10 mg/kg) twice daily for 5 weeks [11]. The ranolazine-treated 

group that received oral ranolazine (20 mg/kg) twice daily for 5 weeks [12]. 



12 
 

        Body weights and blood glucose levels were measured weekly  for  the 5 weeks. 

Insulin resistance was assessed using the homeostasis model assessment for insulin 

resistance (HOMA-IR) index.  At the end of 5 weeks treatment, blood samples were 

obtained for various biochemical analysis: HbA1c, Lipid profile (Total cholesterol, 

HDL, TG, LDL and VLDL), advanced glycated endproducts (AGEs) and nitric oxide 

(NO). Then rats were sacrificed and The pancreatic tissues were gained for oxidative 

stress markers (MDA, SOD, GSH, CAT) estimation, for histopathological examination 

using hematoxylin and eosin (H and E) stain and for caspase-3 marker assessment by 

immunohistochemical staining. Assessment of caspase3 staining using semiquantitative 

method: The H score. An H-score was attained between 0 and 300 where 300 was 

equivalent to 100% of islets cells of pancreas stained strongly (3 +) [13]. 

 

     Statistical analysis: All the grouped data were statistically estimated using statistical 

package for social sciences (SPSS) program (windows version number 10) and were 

expressed as mean ± SEM. The gained data were analyzed by one-way ANOVA 

followed by Banferroni's multiple comparisons test. Data with a P value < 0.05 were 

considered statistically significant. 

 

Results 

Fig (1) Revealed that HFD/STZ-challenged rats showed significant surge in 

FBS levels in comparison to the normal control group (p<0.05) beginning from 

the start of the study and continued till the end of experiment. Treatment with 

either gliclizide or ranolazine significantly (p<0.05) lowered FBS levels as 

compared to diabetic control group; with significant (p<0.05) differences 

between the two treated groups.  

Fig (2) and Table (1) Revealed that HFD/STZ-challenged rats showed 

significant reduction in BW in comparison with normal control group (p<0.05) 

starting from the fourth week. Treatment with gliclizide significantly (p<0.05) 

elevate BW as compared to diabetic control group starting from the third week. 
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Treatment with ranolazine significantly (p<0.05) rise BW as compared to 

diabetic control group starting from the second week; with significant (p<0.05) 

differences between the two treated groups. 

 Table (2) Revealed that HFD/STZ-challenged rats showed a significant 

augmentation in cholesterol, LDL, TG, and VLDL levels accompanying by 

significant reduction in HDL levels  compared to normal-control group (p<0.05). 

Treatment with either gliclizide or ranolazine significantly mitigated these 

parameters as compared to diabetic-control  group (p<0.05) with significant 

(p<0.05) differences between the two treated groups in LDL only.  

Fig (3) Showed that HFD/STZ-challenged rats was associated with 

significant (p<0.05) surge in HbA1c, HOMA, AGEs, and NO levels in 

comparison with the normal control group. Treatment with either gliclizide or 

ranolazine significantly (p<0.05) ameliorated these augmented levels compared 

to diabetic control group with insignificant (p>0.05) differences between the two 

treated groups except on HOMA and NO level where treatment with ranolazine 

significantly (p<0.05) decreased HOMA and NO level in comparison with 

gliclizide treated group. 

Fig (4) Showed that HFD/STZ-challenged rats increased oxidative stress in 

the form of significant (p<0.05) augmentation of MDA level and significant 

(p<0.05) decrease in GSH, SOD and CAT levels compared to normal control 

group. These lethal effects were significantly (p<0.05) improved with either 

gliclizide or ranolazine as compared to diabetic control group with insignificant 

(p>0.05) differences between the two treated groups on MDA level. Clearly, 

treatment with ranolazine revealed significant difference (p<0.05) in GSH, SOD 

and CAT levels compared to gliclizide treated group. 

        Fig (5A-D) Examination of H and E stained islets of pancreas exhibited 

that: In normal-control group,  there was preserved rounded contour of islets 

(C), the cells have eosinophilic cytoplasm, some are arranged in acinar pattern 

(Fig-5A). On the other hand, pancreatic islets cells from diabetic-control group 
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showed lost rounded contour of islets with islets shrinkage due to reduction in 

the number of cells within each islet. The cells have eosinophilic cytoplasm, 

rounded to angulated nuclei and lost acinar pattern with shrunken cells size. 

Most of cells showed vacuolar (hydropic) degeneration (V), with scattered 

deeply stained eosinophilic bodies (apoptotic bodies) (A) (Fig-5B).  Treatment 

with gliclizide showed focally restored contour of some islets, others still have 

irregular contours and less cellular due to an increase in the number of cells 

within each islet. The cells have eosinophilic cytoplasm, rounded to angulated 

nuclei, still lost acinar pattern and residual vacuolar (hydropic) degeneration, 

with apoptotic bodies (Fig-5C). Treatment with ranolazine showed restored 

rounded contour of islets; having cellular islets due to an increase in the number 

of cells within each islet. The cells have eosinophilic cytoplasm, rounded regular 

nuclei, restored acinar pattern, no vacuolar (hydropic) degeneration, with very 

few apoptotic bodies (Fig-5D). 

        Fig 6(I,II) Revealed that in normal-control group, pancreatic islets cells 

showed no staining, or very weak staining (Fig 6-IA). On the other hand, 

pancreatic islets cells from diabetic-control group showed moderate to marked 

staining (Fig 6-IB) with significant (p<0.05) augmentation of caspase-3 level in 

comparison with the normal control group (Fig 6-II). Treatment with either 

gliclizide or ranolazine showed decreased staining(Fig 6-IC,ID)  with 

significant (p<0.05) decrease in caspase-3 level in comparison with diabetic 

control group (Fig 6-II). Treatment with ranolazine significantly (p<0.05) 

reduced caspase-3 level compared to gliclizide treated group(Fig 6-II). 

Figure 1: Effect of  Gliclizide and Ranolazine on FBG (mg/dl) levels in 

HFD and low dose STZ-induced diabetic rats: 
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        *Statistically significant difference versus normal control group (P-value < 0.05) 

       # Statistically significant difference versus diabetic control group (P-value < 0.05) 

         Statistically significant difference versus gliclazide-treated group (P-value < 0.05) 

 

Figure 2: Effect of  Gliclizide and Ranolazine on body weight (BW) (grams) in 

HFD and low dose STZ-induced diabetic rats: 

 
*Statistically significant difference versus normal control group (P-value < 0.05) 

# Statistically significant difference versus diabetic control group (P-value < 0.05) 

  Statistically significant difference versus gliclazide-treated group (P-value < 0.05) 
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Table 1: Body weight of all experimental groups at the end of the study: 

 

*Statistically significant difference versus normal control group (P-value < 0.05) 

# Statistically significant difference versus diabetic control group (P-value < 0.05) 

  Statistically significant difference versus gliclazide-treated group (P-value < 0.05) 

 

Table 2:  Comparison of lipid profile (cholesterol (mg/dl), TG (mg/dl), HDL (mg/dl), 

LDL (mg/dl) and VLDL(mg/dl)) among the experimental groups. 

 Cholesterol 

(mg/dl) 

TG 

(mg/dl) 

HDL 

(mg/dl) 

LDL 

(mg/dl) 

VLDL 

(mg/dl) 

Normal 93±5 60±4 49±3.7 33±3.8 28±1.3 

Diabetic control 224±8
* 

159.5±0.5
* 

31±1.4
* 

149±4.8
* 

66±4.4
* 

Gliclizide 119±12

 78±5.5

* 
46±1.9


 61±10.9

*  
34±2.5


 

Ranolazine 94±5.5

 68±4.3


 49±1


 38±3.5

$
 31±1.7


 

*Statistically significant difference versus normal control group (P-value < 0.05) 

# Statistically significant difference versus diabetic control group (P-value < 0.05) 

  Statistically significant difference versus gliclazide-treated group (P-value < 0.05) 

 

 

 

 

 

 Body weight (g) 

(Mean±SEM) 

Normal control 205±3.3 

Diabetic control 176±2
*
 

Gliclizide 228±2.1
*# 

Ranolazine 236±2.1
*#

 

$ 

$ 
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Figure 3: Effect of  Gliclizide and Ranolazine on HbA1c(serum %), AGEs 

(Mmol/l), HOMA (HOMA-RI Index) and NO (nmol/ml) in HFD and low 

dose STZ-induced diabetic rats: 

      

 

*Statistically significant difference versus normal control group (P-value < 0.05) 

# Statistically significant difference versus diabetic control group (P-value < 0.05) 

 Statistically significant difference versus gliclazide-treated group (P-value < 0.05) 

 

 

* 

* 
# 

* 
# 

0

2

4

6

8

10

12

14

normal diabetic gliclizide ranolazine

H
O

M
A

-I
R

 In
d

e
x 

HOMA values among studied 
groups 

$ 

* 

# # 

0

1

2

3

4

5

6

7

8

9

10

normal diabetic gliclizide ranolazine

HbA1c values among studied 
groups 

H
b

A
1

c 
 %

 

* 

* 
# 

* 
# 

0

2

4

6

8

10

12

14

normal diabetic gliclizide ranolazine

AGEs value among studied groups  

A
G

Es
  (

M
m

o
l/

l)
 

* 

 
# 

# 

0

5

10

15

20

25

normal diabetic gliclizide ranolazine

NO values among studied groups  

N
O

 (
n

m
o

l/
m

l)
 

* $ 

$   



18 
 

Figure 4: Effect of  Gliclizide and Ranolazine on oxidative stress markers 

(MDA (nmol/g), GSH (mg/g), SOD (U/g) and CAT (U/g)) in HFD and low 

dose STZ-induced diabetic rats: 

                               

 

 

    
*Statistically significant difference versus normal control group (P-value < 0.05) 

# Statistically significant difference versus diabetic control group (P-value < 0.05) 

  Statistically significant difference versus gliclazide-treated group (P-value < 0.05) 
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Figure 5: Histopathological evaluation of pancreatic islets stained with H/E. 

(A) Normal control group   (B)Diabetic control group  (C)Gliclazide treated group     (D)Ranolazine treated 

group 

 
 
Fig. (5A-D) A photomicrograph of a section in pancreatic islets of a rat from all experimental groups 

(H&EX400).   

 Figure 6: Immunohistochemical staining of pancreatic islets for estimation 

of caspase-3. 
6(I)(A)Normal control group  (B)Diabetic control group (C)Gliclazide treated group  (D)Ranolazine treated 

group 

 
Fig. (6A-D) A photomicrograph of a section in pancreatic islets of a rat all experimental groups 

(Caspase-3 X 400).  
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6(II) Estimation of caspase-3 marker in all experimental groups: 

 
*Statistically significant difference versus normal control group (P-value < 0.05) 

# Statistically significant difference versus diabetic control group (P-value < 0.05) 

  Statistically significant difference versus gliclazide-treated group (P-value < 0.05) 
 

Discussion 

        Ranolazine is a novel drug for angina which surges exercise duration and 

reduces frequency of anginal attacks in chronic angina patients. Ranolazine 

likewise has advantageous effects  in diabetics as noticed by significant declines 

in HbA1c in the clinical trials [14,15]. This study was directed to assess the anti-

diabetic effect of ranolazine in HFD/STZ-challenged rats, which causes 

moderate hyperglycemia due to damage of pancreatic β-cells.  

        Streptozotocin (STZ) is a commonly powerful alkylating agent that yields a 

selective lethal effect on β-cells of pancreas and brings DM in most experimental 

animals. HFD followed by low dose STZ injection can trigger immune response 

and induce type 2 DM as designated by the results of [16].  

        

        Gliclazide, which is used as a standard antidiabetic agent in the current 

study improved HFD/STZ-induced hyperglycemia via increasing insulin release 

from β-cells of pancreas and accelerating tissue uptake and consumption of 

glucose [17]. Ranolazine competently improved the harmful effects related to the 

HFD and low dose STZ as proven by reducing FBG level and HbA1c [18].  

        In accordance with [19] studies, the current study revealed that HFD/STZ-

induced hyperglycemia produced noticeable increased level of serum TG, TC 
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and LDL- cholesterol (LDL-C) and decreased level of serum HDL cholesterol 

(HDL-C). One conceivable explanation could be afforded by [20] who 

highlighted that, this hyperlipidemia may be due to elevated level of cortisol and 

insulin insufficiency, which have an imperative role in fat accumulation process.  

 

        In agreement with [21], treatment with gliclazide proficiently lowered TC, 

TG and LDL-C concentrations and augmented HDL-C levels due to its 

stimulatory effect on the release of insulin. In accordance with [22,23], the 

current study shown that the HFD followed by low dose STZ produced 

hyperglycemia and hyperinsulinemia with subsequent surge in HOMA-IR index; 

that were competently ameliorated by treatment with either gliclazide or 

ranolazine. 

          Reactive oxygen species (ROS), nitric oxide, and peroxynitrite radicals, 

show an essential role in oxidative stress correlated to the pathogenesis of 

several important illnesses [24]. Vascular endothelial cells express iNOS in 

response to cytokines which produce NO that is involved in many inflammatory 

diseases [25]. Nitric oxide can react with ROS to produce vastly reactive oxidant 

species peroxynitrite; resulting in additional oxidative stress [26]. In accordance 

with the results of [27,28] who highlighted that diabetes was linked to amplified 

expression of iNOS and elevated nitric oxide levels in STZ-induced diabetic rats, 

our results showed that HFD/STZ-challenged rats exhibited elevation in NO 

serum level. Treatment with either gliclizide or ranolazine reinstated the balance 

by lowering the generation of free radical and elevating the free radical 

scavenging; resulting in reduction of NO levels.          

           Advanced glycated end products (AGEs) are involved in endothelial 

dysfunction [29]. The augmented formation of AGEs establishes a possible 

mechanism of hyperglycaemia-induced diabetic complications [30]. In 

accordance with [31,32], our results revealed that gliclazide treatment 
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competently lowered the augmented AGEs levels. Moreover, the current results 

revealed the antiglycation outcome of ranolazine on glucose-induced AGE 

formation.  

        

        High levels of free radicals can produce Products of Lipid peroxidation 

such as MDA which are significant in the pathogenesis of DM complication 

[33,34]. In the current study, a significant reduction in GSH, SOD and CAT and 

an elevation in MDA were observed in HFD/STZ-challenged rats. Treatment 

with either gliclazide or ranolazine produced a significant reduction in MDA and 

significant surge in GSH, SOD and CAT activity; reflecting the antioxidant 

characteristics of gliclazide and ranolazine. 
 
[35] revealed that gliclazide may 

lessen the oxidative stress via acting as a free radical scavenger [36]. 

Accordingly, the attained decreased expression of caspase-3 is predictable and 

this outcome is in accordance with the results of [37] who reported that, the 

gliclazide's anti-apoptotic effect was linked to surge in protein kinase B level and 

a decline in caspase-3 levels. Treatment with ranolazine shows the same efficacy 

as that with gliclazide. 

        The histopathological analysis of the pancreas using H/E assured the 

biochemical markers and revealed the islets' collapse. In harmony with [38,39],  

the histopathological examinations of islets of pancreas in HFD/STZ-challenged 

rats showed hypocellularity, severe size shrinkage in association with 

deteriorating changes in pancreatic duct lining cells and significant surge in islet 

apoptosis rate in comparison to normal controls. These findings are confirmed by 

the immunohistochemical studies which revealed a surge in the apoptotic marker 

caspase-3.  

        In accordance with [40], the current study revealed that the administration of 

gliclazide to HFD/STZ-challenged rats significantly reduced the caspase-3 

expression in pancreas. This finding supports the gliclazide's antioxidant role in 

http://www.sciencedirect.com/science/article/pii/S2314853513000255#bib1
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mitigating the apoptosis in cells of pancreas. This could be explained by [41] 

who documented that, gliclizide could upregulate the antiapoptotic Bcl2 

expression and downregulate the proapoptotic protein Bax expression. 

   

         The worsening of glycemic control in diabetes is supposed to be related to 

β-cell mass loss and progressive deterioration of β-cell function. The major 

finding of this study is that treatment with ranolazine decelerates the diabetes 

progression by reducing islets' apoptotic rate and preserving β-cell mass as 

proven by reduced caspase-3 level in HFD/STZ-challenged rats. Thus, the role 

of ranolazine in preservation of β-cell could be due to preservation of normal 

blood glucose level after HFD/STZ treatment. Another explanation could be 

afforded by [42] who stressed that ranolazine may apply advantageous effects on 

damage of beta cell, which is reliant on the cytosolic Ca
2+

. The cytosolic Ca
2+

 

elevation surge antioxidatant enzymes and provide protection of beta-cells from 

the oxidative stress. Additionally, the augmented insulin sensitivity results in 

lowered blood glucose level and improvement of beta-cells environment.  

        In summary, the data from the current study reveals that ranolazine may 

apply possible ameliorating anti-diabetic effect by protecting β-cell mass and 

augmenting insulin sensetivity. In this setting, ranolazine has the potential to 

become a novel agent for treating patients with both diabetes and angina. 

Nevertheless, more pre-clinical studies are required to further describe the 

probable antidiabetic effect of ranolazine and its underlying molecular 

mechanisms. 
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Conclusion 

The results of this study showed that ranolazine improved diabetes by decreasing 

fasting blood glucose level, HBA1c, NO and AGEs. Moreover, it improved the 

oxidative stress markers, the histopathological picture of the pancreas and 

decreased the apoptosis. 
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Autologus Serum Therapy Efficacy as Adjunctive Treatment to 

Antihistaminics in Chronic Spontaneous Urticaria Patients  
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Abstract 

Background: Chronic urticarial patients suffer from recurrent wheals which are 

severely itching for more than 6 weeks. The symptoms are more in auto-reactive 

urticaria (arCU) where auto-antibodies in blood flares-up the condition.  

Autologus serum skin test (ASST) is regarded of a great value in the primary 

assessment of patients' auto reactivity. Autologous serum therapy (AST) is a 

promising treatment modality for CSU patients with positive ASST by inducing 

desensitization to the pro-inflammatory mediators expressed in their blood. 

Aim of the work: Improvement of chronic urticarial symptoms with a 

therapeutic option that is cheaper, safer and less risky than standard treatment 

options. 

Patients and methods: Single-blind randomized controlled clinical trial study 

was done on 48 CU patients (+ASST) and randomized into 2 groups; 24patients 

in cases group on anti-histamines will receive 9 weekly injections of AST and 

another 24 patients in control group will receive antihistamines alone for 9 

weeks. We compared the urticarial activity score-7 of both groups at baseline, 
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fourth week, ninth week of treatment and at twelfth week of follow up after 

treatment to evaluate the efficacy of addition of AST to conventional treatment 

with antihistamines.  

Results: The mean of UAS-7 was decreased in both treatment groups throughout 

the twelve weeks of treatment and follow up but the UAS-7 showed significant 

decrease in the cases group more than that of the control group from the fourth 

week onwards as P< 0.05. 

Conclusion: In patients with arCU, AST is a useful adjunct to antihistamines 

which improves the urticarial symptoms. 

Keywords:  Chronic spontaneous urticaria, Autologous serum skin test, 

autoreactive urticarial, autologous serum therapy, chronic spontaneous urticaria.  

 

Introduction 

    Patients with Chronic urticaria (CU) suffer from recurrent development of 

wheals which are severely itching and sometimes, these wheals are accompanied 

by angioedema lasting for more than 6 weeks, this condition occurs 

spontaneously in 80-90% of CU patients and is called chronic spontaneous 

urticaria (CSU) 
(1)

. In 40-50% of CSU, there is evidence that IgG auto-antibodies 

to the alpha subunit of the Fc receptor of IgE molecule which is anti-FceR or, 

anti-IgE auto-antibodies can activate basophils to release histamine (2). 

Autologus serum skin test (ASST) is a skin reaction of erythematous and/or 

wheal-type in response to the autologous serum which indicates the presence of 

autoantibodies, which may be responsible for the mast cells degranulation 
(3)

. 

Standard treatment of CSU is directed towards symptom control by second 

generation antihistamines against the H1 receptors but only 40% of those 

patients experienced complete clearing of their symptoms (4). Options for 

refractory CSU as immunosuppressive agents as (corticosteroids, cyclosporine), 

methotrexate and omalizumab are limited by factors like need for prolonged 

therapy, fatal side effects, presence of associated disorders, need for continous 
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laboratory testing, regular patient monitoring, and high cost of therapy
 (5)

. 

Autologous serum therapy (AST) is a promising treatment modality for CSU 

patients with positive ASST by inducing tolerisation or desensitization to the 

pro-inflammatory mediators expressed in their blood
 (6)

. 

 

Patients and Methods 

   The study was a single-blind randomized controlled clinical trial done between 

January and May 2015. During the study period, seventy-four patients with CSU 

who attended the Allergy outpatient clinic, Dermatology outpatient clinic at 

SCUH and El-Sheikh Zaid Dermatology Clinic were included in our study after 

obtaining approval of Local Research Ethics Committee and written informed 

consent was taken from each one of study participants. Patients who were less 

than 12 years, pregnant, lactating mothers, suffering from immunosuppression 

due to drug or disease, hepatitis B or C patients were not included in our study. 

A detailed history and physical examination were done for all the patients. All 

patients were asked to stop antihistamines 2 days before the ASST test was done 

on all the 74 patients. Only 48 patients who were ASST+ve patients were only 

included in this study. 

Autologus serum skin test (ASST): 

Five milliliters venous blood was taken from all patients by using sterile 27-

gauge 10-ml syringes. The blood samples were placed in glass tubes without 

anticoagulants. Collected venous blood was stored at room temperature for 30 

minutes and subsequently centrifuged for 10 minutes at 3000 rpm. After 

cleansing areas of both forearm, 0.05 ml of physiologic saline (as negative 

control) and 0.05 ml of autologous serum were injected 5 cm apart on the right 

forearmand another intradermal injection of 0.05 ml histamine on the left 

forearm (as a positive control) to create a papule to prevent interference between 

the erythemas and swellings caused by the autologous serum and histamine. 
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The injection was considered to have been administered too deep, If a papule 

was not observed after the injection, and should be repeated after 2 days. After 

30 minutes, the results were evaluated. The interpretation of results was done by 

measuring the swelling diameter as the mean between the widest diameter and 

perpendicular diameter. If the diameter of swelling resulting from the autologous 

serum exceeded that from physiologic saline injection by 1.5 mm, the swelling 

was defined as positive. 

The test result was considered negative, if there were erythema without swelling, 

so that the test should be repeated after another 30 minutes. If there was no 

reaction at all after 60 minutes, the test was evaluated as negative 
(7)

. 

Forty-eight patients were enrolled in the study and randomized by computer 

generated random numbers into two groups: cases group (AST group) who were 

24 CSU patients and treated with 9 deep intramuscular gluteal injection of 

autologous serum once weekly in addition to their conventional treatment with 

antihistamines (cetirizine 10 mg) and control group (conventional therapy group) 

who were 24 CSU patients and treated with conventional therapy with oral H1 

antihistamines only (cetirizine 10 mg).  

Autologous serum therapy: 

 Five ml venous blood of the patient was drawn with a sterile, disposable syringe 

from the antecubital vein, then blood was centrifuged for 10 min (3000 rpm), 

and 2 ml of the serum was injected deep intramuscularly into the gluteus muscle 

with a 27G needle. The procedure was repeated for 8 weeks 
(8)

. 

Effectiveness parameters: 

The primary outcome measures for effectiveness were Urticaria activity score-7. 

UAS is used widely in patients with CSU that includes 2 items: number of hives 

and intensity of pruritus. Items were scored individually, and the UAS-7 was 
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calculated as the sum of pruritus intensity and number of hives over 1 week 

before the day of blood sampling. Patients themselves documented a 24-h self-

evaluation scores for 7 days applying the following scheme: no wheals = 0, <20 

wheals/24 h = 1, 20-50 wheals/24 h = 2, >50 wheals/24 h = 3 and pruritus 

intensity: no = 0, mild = 1, moderate = 2, severe = 3. Weekly UAS equals the 

sum score of 7 consecutive days with a minimum score of 0 and a maximum 

score of 42. Consequently, weekly UAS will be graded as follows: 0-14 (mild), 

15-29 (moderate) and 30-42 (severe) 
(9)

. 

Safety parameters: 

Specialized staff of the Allergy and Immunology should observe AST. 

Department with a period of half an hour to observe any complications as 

swelling, difficulty in breathing, nausea or signs of shock as hypotension taking 

all the required precautions by preparing two ampoules of adrenaline 1 mg/ml, 

and one ampoule of antihistamines as promethazine or diphenhydramine. Sterile 

injection technique is recommended. Proper labeling and injection technique 

were advised to avoid infection transfer. 

Statistical analysis: 

Statistical analysis: All the grouped data was statistically evaluated using SPSS 

(statistical package for social sciences) program (windows version number 11). 

All values were presented as means +/- SD. Data derived from the two groups 

were evaluated by one - way analysis of variance (ANOVA). Difference between 

two groups was compared by Mann-Whitney U Test. Data was considered 

statistically significant with a P value < 0.05.  

Results 

Among 74 study participants, 48 were randomized equally into two groups. In 

this study, females outnumbered males in both groups as in cases group 4% of 
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patients were males and 96% were females, while in control group 8.3% were 

males and 91.6% were females. The age was comparable in both cases and 

control groups as ranged from 18 to 44 years in cases group with mean of 32.6 

years and from 14 to 42 years in control group with mean of 32.6 years. The 

disease duration was comparable between cases and control groups as was 

ranged from 4 months to10 years in cases with mean of 4.4years, while in 

control group was ranged between 6 months to12 years with mean of 4.5years. 

UAS was comparable at baseline, and decreased in both groups. However; 

intergroup comparison revealed that the decrease was significantly more in the 

AST group from 4 
th

 follow-up and was evident till end of follow up. At 

baseline, there was no significant statistical difference in total UAS-7 score 

between the both treatment groups, where the mean of UAS-7 for cases group 

was 36.7 and the control group was 34.5. At the 4
th 

week, the mean of UAS-7 of 

cases group was decreased from 36.7 at baseline to become 17.1 at the 4
th
 week. 

But in the control group, the mean of UAS-7 was decreased from 34.5 at 

baseline to become 28.6 at the fourth week. At the ninth week, there was 

significant statistical difference in UAS-7 mean between both groups as the 

mean of UAS-7 of cases group was 10.2. But in the control group, the mean of 

UAS-7 was 21.1. After 12 weeks from completion of treatment, the mean of 

UAS-7 remained decreasing in the cases group to reach 8.8, so they showed 

tolerance even after discontinuation of injection. But in the control group, the 

mean of total UAS-7 was 16.4. To clarify the influence of adding AST to 

antihistamines in cases group, we compared the mean of UAS-7 throughout the 

weeks of treatment and follow up and we founded significant decline in UAS-7 

accompanied by significant improvement in urticarial symptoms at the fourth 

week compared to baseline, at the ninth week compared to the fourth week and 

at the twelfth week compared to the ninth week.  
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On the contrary, the control group who received antihistamines only and by 

comparing the mean of UAS-7 throughout the weeks of treatment, we founded 

no significant decline in UAS-7 throughout the weeks of treatment and follow up 

except at the 9th week as compared to the 4th week. 

Tables and Figures: 

Table 1: Demographic data of the studied groups regarding age, urticarial duration, sex, 

residence and education level. 

 Cases group 

(24) 

Control group 

(24) 

 

P value 

Age (years) 

Mean ± SD 

Range 

 

32.6±8.3 

18-44 

 

32.6±8.3 

14-42 

 

1.000 

Urticaria 

duration (years) 

Mean ± SD 

Range 

 

 

4.4±5.9 

0.33-10 

 

 

4.5±6.6 

0.5-12 

 

 

0.850 

Gender (%) 

Males 

Females  

 

1 (4%) 

23 (96%) 

 

2 (8.3%) 

22 (91.6%) 

 

0.283 

Table 2: Comparison between the mean of UAS-7 of the two studied groups through 

weeks of treatment and follow up. 

 Cases group 

(24) 

Control group 

(24) 

 

P value 

Age (years) 

Mean ± SD 

Range 

 

32.6±8.3 

18-44 

 

32.6±8.3 

14-42 

 

1.000 

Urticaria 

duration (years) 

Mean ± SD 

Range 

 

 

4.4±5.9 

0.33-10 

 

 

4.5±6.6 

0.5-12 

 

 

0.850 

Gender (%) 

Males 

Females  

 

1 (4%) 

23 (96%) 

 

2 (8.3%) 

22 (91.6%) 

 

0.283 

Residence (%) 

Urban 

Rural 

 

7 (30%) 

17 (70%) 

 

11 (45%) 

13 (55%) 

 

0.176 

Educational  

level (%) 

Literate 

Illiterate 

 

 

5 (22.2%) 

19 (77.8%) 

 

 

10 (40.35%) 

14 (59.65%) 

 

0.076 
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Figure 1: Comparison between the mean of UAS-7 of the two studied groups through weeks 

of treatment and follow up. 

 

Table 3: Differences in mean UAS-7 throughout weeks of treatment of cases group 

 Cases group 

(24) 

P value of mean 

difference 

Baseline UAS-7 

 Mean ± SD 

 

36.7±8.7 

 

4
th

 week UAS-7 

Mean ± SD 

 

17.1±14.9 

 

<0.001* 

9
th

 week UAS-7 

Mean ± SD 

 

10.2±16.7 

 

0.003* 

12
th

 week UAS_7 

Mean ± SD 

 

8.8±14.4 

 

0.003* 

 

Table 4: Differences in mean UAS-7 throughout weeks of treatment of control group 

 Cases group 

(24) 

P value of mean difference 

Baseline UAS-7 

 Mean ± SD 

 

36.7±8.7 

 

4
th

 week UAS-7 

Mean ± SD 

 

17.1±14.9 

 

<0.001* 

9
th

 week UAS-7 

Mean ± SD 

 

10.2±16.7 

 

0.003* 

12
th

 week UAS_7 

Mean ± SD 

 

8.8±14.4 

 

0.003* 

 

0
3
6
9

12
15
18
21
24
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30
33
36
39
42

baseline
4th week

9th week
12th week

case group

control group
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Figure 2: Comparison between the mean of UAS-7 of the two studied groups through weeks 

of treatment and follow up. 

 

Discussion 

CU is a common problem and negatively affects both social life and work 

negatively because of its chronic annoying course and poor therapy response. 

Today, we know that up to 50% of CU may be arCU (10). ASST is an in vivo 

test that assesses auto reactivity in arCU patients, particularly during the active 

phases of the disease (11). The pharmacotherapy for urticaria depends on two 

important modes of action; the first is to neutralize the effect of products of 

degranulation and the other is to prevent degranulation.  

Antihistamines and leukotriene inhibitors, are the mainstay for urticaria 

management but sometimes, they are insufficient in controlling urticaria. So we 

have to use immunosuppressive agents (e.g., corticosteroids, cyclosporine, 

methotrexate, adalimumab etc.) to control urticaria symptoms and they aim to 

prevent degranulation by preventing antibody formation. 

The use of immunosuppressive agents is limited by their side-effect profile(s) 

and/or by their expensive cost (12). Our study showed a female predominance, 

similar to previous reports (13). In our study, age was comparable in both cases 

and control groups as ranged from 18 to 44 years in cases group with mean of 

0
3
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18
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baseline 4th week 9th week 12th week
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Control group
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32.6 years and from 14 to 42 years in the control group with mean of 32.6 years. 

These results are also consistent with Debberman et al. (2014) regarding age as 

the mean of age in cases group was 39.5 years and in control group was 38.2 

years with no significant statistical difference between both groups 
(13)

. Our 

study showed that mean UAS-7 was nearly approximate in both groups at 

baseline, but there was significant decrease in mean UAS-7 in cases group as 

compared to control group at 4th week , 9th week of treatment and 12th week of 

follow. These results is consistent with a study done by Debbarman et al. (13) as 

they found that UAS-7 was comparable at baseline, and then decreased in both 

groups.  

 However; the comparison between both groups revealed significant decrease in 

UAS-7 in the AST group from 4 th week and till the end of six months of follow 

up. This study is consistent also with Patil et al. (14) who found that UAS-7 

comes down within a few weeks. This study is consistent with the study done by 

Bajaj et al., (8) who founded that almost 60% of ASST (+) patients show a 

significant improvement in their signs and symptoms after nine weekly ASTs are 

given. This study is also consistent also with a study done in Egypt by Abdallah 

et al., (15) which concluded that both AWB and AST are effective in controlling 

urticarial symptoms in a significant number of ASST-positive patients. 

They found that in in AST group, 60% were cured or had mild urticarial 

symptoms in 12th week. Kocaturk et al. (16) did not agree that this treatment 

method might represent a means of inducing specific tolerizing immune 

responses similar to those seen in specific immunotherapy; because the effect of 

treatment was more obvious during the injection period than after the injections 

were discontinued.  

However, our study might have disagreed because Kocaturk et al included both 

ASST + and ASST - cases.  
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Finally, AST proved itself as an excellent adjuvant therapy because it reduced 

the urtcarial symptoms. AST was well-tolerated and only a few patients reported 

minor side effects as rash, itching and dizziness just after the first injection in 6 

cases (25%) and AST as immunotherapy may predispose to autoimmunity 

disorders later on. 
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Abstract 

Background 

 

     Congenital heart diseases accounts for nearly one third of all major congenital 

anomalies. Different modalities for diagnosis of CHD are available, in spite of 

that only 73% can be diagnosed before discharge from hospital, while 27% 

discharged without diagnosis. There is an increasing need for new diagnostic 

modalities to help early diagnosis and screening of CHD, biomarkers as cardiac 

troponin I represents an excellent choice. 

 

Aim 

 

     The aim of this study is to find new, easy and noninvasive diagnostic 

modalities for earlier detection of congenital heart diseases. 

 

Patients /Methods 

 

     The study was case control study. The study involved 50 cases. cases will be 

divided into 2 main groups: group (1) 25 patients with congenital heart diseases 

confirmed by echocardiography, group (2) (control) 25 healthy newborns and 

infants, patients with CHD in group (1) was further divided into 2 subgroups: 

Medicine Updates 

Faculty of medicine 

April 2020,volume 1, issue 1 

ISSN : 2682-2741 

https://muj.journals.ekb.eg 

dean@med.psu.edu.eg 

vice_dean_postgraduate@med.psu.edu.eg 

DOI:10.21608/muj.2020.25068.1008 

https://muj.journals.ekb.eg%20dean@med.psu.edu.eg/
https://muj.journals.ekb.eg%20dean@med.psu.edu.eg/


43 
 

group (1a) patients with simple shunts, group (1b) patients with combined 

defects. Each case was subjected to complete history, physical examination, and 

peripheral blood samples were withdrawn and cardiac troponin I level was 

measured. 

 

Results  

 

     Serum level of cardiac troponin I (cTnI) was higher in the diseased group 

compared to the control group, and is higher in patients with complex defects 

compared to patients with simple shunts. The sensitivity of the test was 72% and 

the specificity was 92%. 

 

Conclusion 

 

     Serum cTnI level was found to have a statistically significant association with 

congenital heart disease, being higher in complex defects than simple shunts. 

 

Key words: cTnI, CHD, biomarkers. 

 

Introduction: 

    Congenital heart diseases (CHD) accounts for nearly one third of all major 

congenital anomalies, its incidence increased from 0.6 per 1000 live births at 

1930 to 9.1 per 1000 live births after 1995
(1)

, in Egypt the prenatal incidence of 

moderate and severe cardiac anomalies reaches 19 per 1000 live children
 (2)

. Also 

there is an increase in the median age of patients with CHD, it was 11 years in 

1985, 17 years in 2000 and reach 25 years in 2010, the proportion of adults with 

CHD increased from 54% in 2000 to 66% in 2010
(3)

. 

    This increase is mainly due to increased awareness about CHD, development 

of new modalities for diagnosis, improved care and decreased mortality 
(4)

, also 

there is increased incidence due to increased maternal age 
(5)

, excessive body 

mass index (BMI) and maternal smoking during pregnancy 
(6,7)

. 

     Different modalities for diagnosis of CHD are available, in spite of that only 

73% of cases can be diagnosed before discharge from hospital, while 27% of 

cases discharged from hospital without diagnosis
 (8)

. 
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    This delay in diagnosis strongly affects preoperative condition of the patient, 

which in turn affects postoperative progress and mortality, so early diagnosis of 

CHD is essential to decrease mortality rate 
(9, 10)

. There is an increasing need for 

new diagnostic modalities to help early diagnosis and screening of CHD, 

biomarkers as cardiac troponin I represents an excellent choice as it is easy test 

can be done wherever, needs no special centers as catheterization, no skilled 

cardiologist as echocardiography 
(11)

. 

Recent studies showed that variable biomarkers can be used as indicators for 

pressure and volume overload that occur in CHD such as cardiac troponin I 

(cTnI), cardiac troponin T (cTnT), N-terminal pro brain natriuretic peptide (NT-

proBNP), heart-type fatty acid binding protein (H-FABP) and high-sensitivity C-

reactive protein (Hs-CRP) 
(12, 13, 14)

. 

    Troponin complex comprises troponin C, troponin T and troponin I; of these 

cardiac troponins T and I are myofibrillar regulatory proteins which are highly 

specific to cardiac tissue and only small portions present in cytosol while the 

majority is bound to contractile proteins. Cardiac troponin I can be used as a 

marker for cardiac injury with high sensitivity (95.5%), specificity (97.1%), 

positive predictive value (96%) and negative predictive value (99.1%) 
(15, 16)

. 

Also cardiac troponin I can be used as a useful biomarker for evaluating 

myocardial damage in CHD caused by volume and pressure overload 
(17, 18, 19)

. 

    In this study researcher will evaluate cardiac troponin I as a diagnostic tool for 

CHD aiming to facilitate early diagnosis of CHD. 

Patients & Methods: 

     The study was case control study. The study population was sampled from 

neonates and infants (aging < 6 month) admitted to Suez Canal University 

Hospital’s neonatal intensive care unit (NICU), pediatric intensive care unit 

(PICU) and pediatrics inpatient from September 2015 to March 2016. Simple 

random sampling was used. every patient admitted to the SCU Hospital eligible 

for the study`s criteria was chosen. Exclusion criteria includes any neonate 

suggested to be exposed to severe perinatal asphyxia (Apgar score < 4 in 1
st
 and 

5
th

 minute), neonates and infants below 6 months with signs of severe non 

cardiac illness (as septic shock) and patients with myocardial diseases (as toxic 

myocarditis). 
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     The study involved 50 cases. cases were divided into 2 main groups : group 1 

(cases) consisted of 25 patients with congenital heart diseases confirmed by 

echocardiography, group 2 (control) consisted of 25 healthy newborns and 

infants who were age and sex matching the cases, they were collected from 

newborns and infant admitted to SCU hospital for non-cardiac cause, patients 

with CHD in group (1) was further divided into 2 subgroups: group (1a) patients 

with simple shunts (ASD , VSD , PDA or combinations of these lesions ) , group 

(1b) patients with combined defects (others). 

     Detailed medical history was taken, detailed physical examination and basic 

laboratory tests were performed for each case. Troponin I was evaluated using 

PATHFAST® Troponin I (Mitsubishi, Japan). 1 ml of blood was collected using 

standard sampling tubes, the collected samples was centrifuged to remove the 

coagulated or packed cells within 60 minutes after collection, samples was 

frozen at -20°c or lower, freeze only once, Storage and assays were performed as 

per the manufacturer’s protocol. 

     The data was recorded in a case sheet, the case sheet was divided into five 

sections: personal data, perinatal data, clinical data, laboratory data and 

radiological data including chest x-ray and echocardiography. 

     Statistical analysis was done by Statistical Package for Social Science (SPSS) 

for windows version 22. The distribution of variables was compared with the 

normal distribution by means of the Kolmogorov–Smirnov goodness-of-fit test. 

The differences between groups in non-parametric quantitative data were 

assessed by Mann–Whitney U-test and Kruskal Wallis test. Chi-square test was 

used for testing significant differences of qualitative variables. For cross-tables 

were the number of cells whose expected count less than 5 were >20% of cells, 

Fisher’s Exact tests and Exact p value for Chi-square test were used. ROC curve 

was used to assess the sensitivity, specificity and accuracy of cTnI as a marker of 

myocardial injury in patients with CHD. For all statistical analysis the level of 

significance considered was <0.05. 
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Results 

Table 1. Mean value and standard deviation of cTnI in different groups. 

 

     This table shows the mean value ± standard deviation of cTnI in the different 

groups. It was higher in the neonates and infants with CHD than in healthy 

neonates and infants in the control group being higher in patients with complex 

defects than in patients with simple shunts. (P value = ˂0.001). 

Table 2. Distribution of cTnI positive and negative values among the two groups 

 

     This table shows the distribution of cTnI positive and negative values (at 

cutoff value 0.0135 ng/ml) among the diseased and control group. Sensitivity of 

the test was 72%, specificity of the test was 92%, positive predictive value was 

90% and negative predictive value was 76.7%. 

Table 3. Comparison of cTnI level in different classes of heart function 

according to Ross's classification 
(20)

. 

 Mean ± Std. Deviation Range 

P value 

˂0.001* 

Normal  (n=25) 0.01 ± 0.00 ng/ml 0.006-0.014 

Simple CHD  (n=14) 0.23 ± 0.32 ng/ml 0.01-0.77 

Complex CHD  (n=11) 0.99 ± 0.19 ng/ml 0.78-1.32 

* Statistically significant at p<0.05, Mann-Whitney U test 

 

CTnI (cutoff value = 0.0135 ng/ml) 

P value 

<0.001* 

Positive Negative 

Group CHD 18(36.0%) 7(14.0%) 

Normal 2(4.0%) 23(46.0%) 

 * Statistically significant at p<0.05, Fisher’s Exact Test  

Heart failure Mean ± Std. Deviation Range 
 

P value 

0.04* 

No HF  (n=4) 0.30 ± 0.33 ng/ml 0.01-0.63 

Mild HF  (n=9) 0.40 ± 0.51 ng/ml 0.01-1.32 

Moderate HF  (n=10) 0.73 ± 0.41 ng/ml 0.01-1.27 

Severe HF  (n=2) 1.03 ± 0.07 ng/ml 0.99-1.09 

* Statistically significant at p<0.05, Mann-Whitney U test 
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     This table shows comparison of cTnI level in different classes of heart 

function. cTnI level is affected by the grade of heart failure being highest in 

patients with severe HF and lowest in patients with no HF. (P value = 0.04) 

Table 4. Multiple linear regression for factors affecting cTnI level. 

 

     This table show multiple linear regression for factors affecting cTnI level. Linear 

regression analysis was done for predictors of CTnI. Factors entered into the model were heart 

failure, age, weight, height and antifailure treatment. According to the regression analysis 

model heart failure, age and length were found as predictors for cTnI positivity where heart 

failure showed the highest effect on cTnI (=0.547, p value<0.001) followed by length (β=-

0.284, p value= 0.020) then age (β=-0.254, p value=0.008). 

 

Discussion 

     Congenital heart diseases are the most common congenital anomalies, 

approximately 73% of infants with CHD are diagnosed before discharge from 

hospital after birth and 27% have late diagnosis after discharge with median age 

of detection 88 days 
(8, 21)

. Late detection of congenital heart diseases leads to 

52% more hospital admissions, 18% more hospitalized days, 35% higher 

inpatient costs and 1.8% potentially preventable deaths 
(21)

. 

     A highly sensitive cTnI assay has been developed to detect very low levels of 

cTnI even trace leakages from the unbound cytosolic pool. Such low levels of 

cTnI in serum might reflect early myocardial cell death as well as reversible 

injury. Thus, the cTnI assay is a very useful tool for detecting subclinical heart 

diseases at the initial presentation 
(22)

. 

 

Model 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

T P value 

95% Confidence Interval for β 

Β Std. Error Beta Lower Bound Upper Bound 

(Constant) 0.455 0.260  1.751 0.087 -0.068 0.978 

Length  -0.094 0.039 -0.284 -2.418 0.020 -0.172 -0.016 

Age in months -0.062 0.023 -0.254 -2.754 0.008 -0.108 -0.017 

HF 0.252 0.054 0.547 4.706 <0.001 0.144 0.360 
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     In this study we evaluate new diagnostic modality to help early diagnosis and 

screening of CHD, cardiac troponin I represents an excellent choice as it is an 

easy test that can be done wherever, needs neither special centers nor skilled 

cardiologist. 

     We studied 50 neonates and infant, 25(50%) healthy newborns and infants, 

14(28%) newborns and infants with simple shunts (ASD, VSD, PDA or 

combinations of these lesions) and 11(22%) newborns and infants with 

combined defects (others). Males represented 40% while females 60% in both 

groups. The mean age of the control group and diseased group which was 3.3 

and 3.2 months respectively. Also the mean age of the group with simple shunts 

and the group with combined defects was 3.1 and 3.2 months respectively. 

     In the present work, the mean value of cardiac troponin I (cTnI) was higher in 

the diseased group compared to the control group, and is higher in patients with 

complex defects compared to patients with simple shunts. which is in agreement 

with the cited study of Sugimoto et al. (2011) 
(17)

 who studied 350 healthy 

children, 30 children with ASD and 32 children with VSD and was the first to 

show that cTnI levels are higher in children with CHD than control group and 

that cTnI level in children with VSD was higher than its level in children with 

ASD. 

      Also Uner et al. (2014) 
(14)

 studied 50 children with acyanotic CHD, 16 

children with cyanotic CHD and 38 healthy children as a control group and 

reported that cTnI was found to be statistically significantly higher in the patient 

group than the control group, in another literature published by Eerola et al. 

(2013) in which they studied 78 children with CHD with volume overload, 60 

children with CHD with pressure overload and 74 healthy controls, cTnI was 

measured at baseline prior to treatment and 6 months after treatment. They 

reported that cTnI release is more frequently associated with pressure overload 

than volume overload and resolves after treatment in most children. 

     This can be explained by what was previously published by Galderisi (2007) 
(23)

 who reported that both ventricular hypertrophy and myocardial stretching can 

inhibit myocardial perfusion and that an increase in pressure inside the cardiac 

walls due to stretching can disturb the coronary microcirculation and this is what 

happen in patients with CHD with volume and pressure overload. Also Petersen 

et al. (2007) 
(24)

 reported that ventricular hypertrophy lead to reduced myocardial 
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perfusion reserve that was in proportion to the magnitude of hypertrophy. 

     To add a further depth to the findings of the current study we use ROC curve 

analysis to define the diagnostic performance of cTnI as a marker of CHD. We 

were interested in proposing a cut-off value of cTnI that could be used as a 

predictor of the presence of CHD. The ROC curve analysis showed that area 

under curve for cTnI was 0.89. The highest diagnostic accuracy was achieved 

with a chosen cut-off for cTnI of 0.0135 ng/ml (sensitivity of 72%, specificity of 

92%). In another literature previously published by Sugimoto et al. (2011) 
(17)

 

who studied 350 healthy children as a control group and 62 children with CHD, 

they reported that the 99
th

 percentile of cTnI level in the healthy group was 0.014 

ng/ml.  

     In our study, it was found that at cutoff value of 0.0135 ng/ml, cTnI was 

positive in 18 children in the diseased group (n=25) and in 2 neonates in the 

control group (n=25), with sensitivity about 72% and specificity about 92%. 

Uner et al. (2014) 
(14)

 reported that of the studied 66 children with CHD there 

was 34 children with cTnI positive, with sensitivity of about 52%. The higher 

sensitivity in our study is explained by the younger age of the children in our 

study (0-6 months) than those in their study (3 months-16 years). 

     Also Eerola et al. (2014) 
(19)

 reported that sensitivity of the test was about 

50%, the higher sensitivity in our study is explained by the fact that their study 

involves only one type of CHD (hypoplastic left heart syndrome) while our study 

involves several types of CHD either simple shunts and complex defects. 

     In the current study there was 2 neonates in the control group with cTnI 

positive (cut off value=0.0135 ng/ml), these 2 neonates aged 2 days and 5 days. 

They were normal without any CHD confirmed by echocardiography. And this 

finding is in agreement with the results found by Sugimoto et al. (2011) 
(17)

 who 

reported that there was a relationship between the cTnI level and age in the 

healthy group and that neonates show higher levels of cTnI, also Eerola et al. 

(2014) 
(19)

 reported that among the control group enrolled in the study there was 

one neonate showing cTnI positive. In another literature Eerola et al. (2013) 
(18)

 

found that there was one neonate with cTnI positive in the healthy control group. 
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     This can be explained by what was published by Almeida et al. (2011) 
(25)

 

who studied 225 full term neonates with Apgar score more than 8 at 1 min, they 

found that cTnI increases from 0.004 ng/ml to 0.058 ng/ml by the age of 3 days 

falling to 0.030 ng/ml by 10 days and this due to the early transition from fetal to 

neonatal circulation with increased systemic pressure and decreased pulmonary 

pressure which induced programmed myocyte cell death that plays an important 

role in determination of the number and distribution of ventricular and 

interventricular muscle cells. 

     In the present work, it was found that cTnI level is affected by the grade of 

heart failure. In patients with no HF the mean value of cTnI level was 0.3 ±0.33 

ng/ml, in patients with mild HF it was 0.4 ±0.51 ng/ml, in patients with moderate 

HF it was 0.73 ±0.41 ng/ml, and in patients with severe HF it was 1.03 ±0.07 

ng/ml. Linear regression analysis for factors affecting cTnI revealed significant 

positive correlation between cTnI and heart failure. This is consistent with the 

results found by Zhou et al. (2014) 
(13)

 who studied 22 children with CHD and 

heart failure, 25 children with CHD and 25 healthy children. They reported that 

cTnI level and rate of positivity was significantly higher in patients with CHD 

and heart failure than those with CHD without heart failure. 

     In the current study, linear regression analysis for factors affecting cTnI 

revealed significant negative correlation between cTnI level and age of patient. 

This is in agreement with the results reported by Eerola et al. (2013) 
(18)

 who 

found that the children with positive cTnI were significantly younger than those 

with negative cTnI. 

     In addition, linear regression analysis revealed significant negative correlation 

between cTnI level and length of patient. The degree of length affection in the 

patient with CHD is affected by the type of the CHD being larger in the complex 

CHD 
(26)

. And as we mentioned above the cTnI level is affected by type of CHD 

being higher in patients with complex defects. 

     Studies on cTnI and other biomarkers of CHD are limited especially in developing 

countries, however some studies had developed in different target population, as in the study 

done by the Egyptian authors Hafez et al. (2015) 
(27)

 who studied 40 children (1 month to 12 

years) with acyanotic CHD, 40 children with cyanotic CHD and 40 healthy children. They 

reported that cTnI was significantly higher in diseased group compared to control group and 

that the sensitivity of the test was 80%. 
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     Nassef et al. (2014) 
(28)

 studied 60 children with acyanotic CHD (aged 1-4 

years), 60 children with cyanotic CHD and 30 healthy children, they found that 

TNF-α, IL-6, CRP, troponin T, CK-MB is significantly higher in patients with 

CHD than in control group. 

     There were a number of limitations to our study. First, the reference value of 

cTnI in the neonatal period is higher than infancy and childhood, with lack of 

studies about this. More studies is needed to define the reference values of cTnI 

throughout the neonatal period. 

     Second, the unavailability of pediatric cardiac catheterization at our hospital 

prevents us from assessing the effect of specific hemodynamics on cTnI level 

     Finally, the lack of financial resources prevents us from studying more than 

one biomarker and comparing their results to assess the effect of their individual 

or simultaneous use. 

Conclusion  

     In conclusion, we have shown that serum cTnI level was found to have a 

statistically significant association with congenital heart disease, being higher in 

complex defects than simple shunts. Sensitivity of the test was 72%, specificity 

of the test was 92%. cTnI level was affected by the grade of heart failure being 

highest in patients with severe HF and lowest in patients with no HF with 

statistically significant difference. Also cTnI level showed statistically 

significant negative correlation with age. The use of cTnI may provide us with 

additional tool for earlier detection of CHD. 
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and urin samples were collected to measure and compare serum creatinine ,urea, 

albumin/creatinin ratio ,uric acid and estimated glomular filtration rate, serum 

(KIM-1) and Urinary kim-1.  

Results : Urinary KIM-1 represents an early marker for predicting AKI and 

therefore measurements of urinary KIM-1 by ELISA increased obviously by 

many folds in AKI patients than its average number of healthy patients at 

different times (baseline, 24hr, 48hr, 72hr and 96hr by 2, 4, 7, 8, and 16 times 

respectively more than normal subject values). While its increase in serum were 

high (1.5, 3. 4, 5.5 and 6.5 respectively at same period of experimental time 

compared to normal subjects  

Conclusion: the study demonstrates that urinary and serum kim-1 are reliable 

markers for early detection & diagnosis of AKI. Moreover, urinary KIM-1 is 

more sensitive than serum KIM-1 for early detection of AKI.  

Keywords  

Acute kidney injury. Urine Kidney injury molecule-1. Serum Kidney injury 

molecule-1  

Abbreviations  

AKI Acute Kidney Injury  

AKIN Acute Kidney Injury Network  

ARF Acute Renal Failure  

BUN Blood Urea Nitrogen  

CKD Chronic Kidney Disease  

ESRD End Stage Renal Disease  

GFR Glomerular Filtration Rate  

ICU Intensive Care Unit  

KIM-1 Kidney Injury Molecule-1  

s Cr Serum creatinine  

s/uKIM-1 Serum/urine Kidney Injury Molecule-1 55  
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ROC Receiver operating characteristics  

Introduction  

Acute Kidney Injury Network (AKIN) criteria consider serum creatinine (SCr) 

as the gold standard of kidney injury . Unfortunately, creatinine is an unreliable 

indicator during acute changes in kidney function (Dennen et al., 2007). (SCr) 

levels vary widely with age, gender, muscle mass, muscle metabolism, 

medication and hydration status. Its concentrations may not change until a 

substantial portion of kidney function has already been lost, due to a large renal 

reserve (Hirschberg et al., 1999).  

Kidney injury molecule-1 (KIM-1), a recently discovered transmembrane tubular 

protein, is markedly induced in renal injury including acute kidney injury (AKI) 

and chronic kidney disease (CKD) (Shao et al., 2014). In renal patients, KIM-1 

is up-regulated in a variety of conditions including ischemia, nephrotoxic drugs, 

CKD, and acute/chronic renal transplant dysfunction. There are many studies 

shows that KIM-1 is a sensitive and specific marker of kidney injury as well as a 

predictor of prognosis (Rees et al., 2008). KIM-1 is considered as an ideal 

biomarker for kidney injury because it is not expressed in normal kidney but 

specifically expressed in injured proximal tubular cells, and such an expression 

can persist until the damaged cells have completely recovered. Moreover, the 

rapid and integrated cleavage of its ectodomain into the lumens of kidney tubules 

can make it detectable in urine(Chaturvedi et al.,2009).Urinary KIM-1 level is 

closely related to tissue KIM-1 and correlates with the severity of renal damage, 

so measurement of urinary KIM-1 is likely to be a noninvasive and sensitive 

method for the evaluation of kidney injury and even for monitoring of the 

response of treatment (Bonventre,2009)  

Materials and Methods  

Design : prospective observational study  

Participants : the study includes 55 participants .10 participants were considered 

as a control group which was compared with 45 cases in ICU for 5 -7 

days .Blood and urine samples were collected from both control group and cases 

in ICU who were at high risk of AKI .They were selected by normal creatinine 

level in non diabetic patients and hospitalized for 5-7 days and had causes 

including shock, sepsis, contrast used in coronary angiography and those with 

chronic use of non steroidal drugs . 55  
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According to these factors, patients were classified into three groups as follows:  

Group I- Pre-renal acute kidney injury patients includes patients who were 

suffering of dehydration or bleeding, were 15 cases (27.3%).  

Group II- Renal acute kidney injury patients ,includes patients who were 

suffering of contrast induced nephropathy or drug induced nephropathy ,Were 15 

cases (27.35%).  

Group III- Post renal acute kidney injury includes patients who were suffering of 

prostatic hyperplasia or uretric stone causing hydronephrosis , Were 15 cases 

(27.3%).  

The total 55 subject were divided by gender as follow 26 males (47%) And 29 

females (53%) , age ranged from 47 years to 76 years, weight ranged from 55 

kilograms to 110 kilograms, length ranged from 160 to 189 Meter, blood 

pressure ranged from 90/50 to 200/110. Blood and urine samples were collected 

to measure and compare serum creatinine ,urea, albumin/creatinin ratio ,uric acid 

and estimated glomular filtration rate with serum (KIM-1) and Urinary kim-1 for 

5-7 days.  

Methods  

Serological analysis of kidney functions  

Serum creatinine, albumin, Albumin/creatinine ratio (ACR), urea, uric acid and 

urine microalbuminuria were determined by using an enzymatic assay 

(Creatinine Plus; Roche Diagnostics, Branchburg, NJ, USA) on a cobas 8000 

analyzer (Roche Diagnostics) according to the manufacture illustration. In 

additional to measurement of urine creatinine for creatinine clearance and 

determine estimate glomerular filtration rate (eGFR). Glomerular filtration rate 

was calculated according to the Schwartz formula. Urine supernatants and serum 

samples were frozen until analysis at −70°C. Commercially available enzyme-

linked immunosorbent assay kit (ELISA assay kit) USCN Life Science, Hankou, 

Wuhan, China was used to determine s/uKIM-1 and was expressed in nanograms 

per milligram creatinine (ng/mg cr.).  

Statistical analysis  

SSPS 22 package program (IBM Corp., Armonk, NY, USA) was used for 

statistical analyses. Evaluated data were presented as mean ± SD and percentage 

values. Chi-square test was used to evaluate the categorized variables. Spearman 

analysis was used for evaluation of the correlation of the variables between 

groups. p value <0.05 55  
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was taken as the statistical significance threshold level. The areas under the ROC 

curve (AUCs) with 95% confidence intervals (95% CI) were calculated. Also, 

for each timeframe, the optimal cutoff value based on the Youden index was 

calculated with corresponding sensitivity and specificity. Using those cutoff 

values, sensitivity and specificity of biomarkers for predicting AKI. Also who 

developed AKI later within the study period (<48 hours post-admission) after 

being considered AKI-free upon admission. Of these patients, the timing and 

absolute values of maximum biomarker levels in urine samples preceding AKI 

were compared with biomarker levels in the first urine and serum samples of 

controls. Oral and written informed consent was obtained from all subjects 

before the start of the study. The study was approved by the Portsaid University 

Ethics Committee.  

Results  

A total of 45 patients with AKI were studied. There were 21 (46.67%) male 

patients, and there were 24 (53.33%) female patients. The ages of patients ranged 

from 47 to 76 years.  

Biochemical investigations  

Table (1). Biochemical parameters of controlled and AKI patients 
parameters  Baseline  24hr  48hr  72hr  96hr  

uCr mean 

mg/dl ±SD  

Non-AKI 

control (n=10)  

AKI patients 

(n-45)  

P value <  

631.0 ± 87.0  
600.9 ± 17.15  

NS  

611.0 ± 67.0  
430.1 ± 32.52  

0.001  

639.0 ± 72.0  
328.7 ± 18.80  

0.001  

628.0 ± 65.0  
168.1 ± 20.97  

0.001  

624.0 ± 59.0  
76.29 ± 12.37  

0.001  

eGFR 

ml/min/1.73m2 

mean ±SD  

Non-AKI 

control 9N-10)  

AKI patients 

(N=45)  

P value <  

127.0 ± 29.40  
152.0 ± 7.16  

NS  

136.0 ± 25.30  
122.4 ± 5.34  

NS  

141.0 ± 32.70  
97.64 ± 13.41  

0.001  

147.0 ± 86.20  
52.42 ± 11.0  

0.001  

134.0 ± 22.55  
21.78 ± 5.47  

0.001  

u-kim-1 ng/mg 

uCr  

mean ng/ml 

±SD  

Non-AKI 

control (n=10)  

AKI patients 

(n=45)  

18.80 ± 3.91  
34.07 ± 5.12  

0.001  

17.60 ± 3.91  
77.32 ± 6.94  

0.001  

19.57 ± 3.91  
128.3 ± 8.97  

0.001  

20.10 ± 3.91  
194.1 ± 13.93  

0.001  

18.34 ± 3.91  
287.8 ± 29.33  

0.001  
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P value <  

parameters  Baseline  24hr  48hr  72hr  96hr  

uCr mean 

mg/dl ±SD  

Non-AKI 

control (n=10)  

AKI patients 

(n-45)  

P value <  

631.0 ± 87.0  
600.9 ± 17.15  

NS  

611.0 ± 67.0  
430.1 ± 32.52  

0.001  

639.0 ± 72.0  
328.7 ± 18.80  

0.001  

628.0 ± 65.0  
168.1 ± 20.97  

0.001  

624.0 ± 59.0  
76.29 ± 12.37  

0.001  

eGFR 

ml/min/1.73m2 

mean ±SD  

Non-AKI 

control 9N-10)  

AKI patients 

(N=45)  

P value <  

127.0 ± 29.40  
152.0 ± 7.16  

NS  

136.0 ± 25.30  
122.4 ± 5.34  

NS  

141.0 ± 32.70  
97.64 ± 13.41  

0.001  

147.0 ± 86.20  
52.42 ± 11.0  

0.001  

134.0 ± 22.55  
21.78 ± 5.47  

0.001  

u-kim-1 ng/mg 

uCr  

mean ng/ml 

±SD  

Non-AKI 

control (n=10)  

AKI patients 

(n=45)  

P value <  

18.80 ± 3.91  
34.07 ± 5.12  

0.001  

17.60 ± 3.91  
77.32 ± 6.94  

0.001  

19.57 ± 3.91  
128.3 ± 8.97  

0.001  

20.10 ± 3.91  
194.1 ± 13.93  

0.001  

18.34 ± 3.91  
287.8 ± 29.33  

0.001  

parameters  Baseline  24hr  48hr  72hr  96hr  

uCr mean 

mg/dl ±SD  

Non-AKI 

control (n=10)  

AKI patients 

(n-45)  

P value <  

631.0 ± 87.0  
600.9 ± 17.15  

NS  

611.0 ± 67.0  
430.1 ± 32.52  

0.001  

639.0 ± 72.0  
328.7 ± 18.80  

0.001  

628.0 ± 65.0  
168.1 ± 20.97  

0.001  

624.0 ± 59.0  
76.29 ± 12.37  

0.001  

eGFR 

ml/min/1.73m2 

mean ±SD  

Non-AKI 

control 9N-10)  

AKI patients 

(N=45)  

P value <  

127.0 ± 29.40  
152.0 ± 7.16  

NS  

136.0 ± 25.30  
122.4 ± 5.34  

NS  

141.0 ± 32.70  
97.64 ± 13.41  

0.001  

147.0 ± 86.20  
52.42 ± 11.0  

0.001  

134.0 ± 22.55  
21.78 ± 5.47  

0.001  

urine creatinine, GFR, and urine KIM-1 in addition to serum creatinine, urea, 

uric acid, albumin, microalbuminurea and KIM-1. All values were represented in 

(Table 1). 
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One of the most promising biochemical parameters for predicting AKI cases at 

early stage as determined by serum and urine KIM-1 levels measured by ELISA 

technique which, represented a highly significant increase starting from baseline, 

and continuously elevated after 24h, 48h, 72h and 96h (p<0.001) of icu 

admission.  

It is surprisingly to note that most of other biochemical parameters as serum, 

urea, uric acid, albumin/creatinine ratio (ACR), and urine creatinine levels 

showed no significant difference at 0hr of ICU admission while showed a highly 

significant increase at 24h, 48h, 72h and 96h (p<0.001) of AKI group. 

Meanwhile, a significant decrease in serum albumin level was detected only after 

passing of 24hr of icu admission.  

On the other hand, no significant differences were observed in serum creatinine 

levels or estimate glomerular filtration rate (eGFR) was observed among AKI 

patients compared with control subjects up to 24h of the admission to ICU. 

While AKI patients showed a marked significant increase in both parameters 

(p<0.001) at 48, 72 and 96 hours of ICU admission. 
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Table (2): Correlation between different s/uKIM-1 at 0, 24, 48, 72 and 96 hr 

in relation to studied parameters among AKI patients group (n = 45). 

 

r: Pearson coefficient *: Statistically significant at p ≤ 0.05 the table shows 

positive correlation between serum KIM-1 level and ACR at o hr of ICU 

admission, followed by a reverse correlation between urine KIM-1 and both 

serum urea or uric acid at 48 hr of ICU admission.  

Table (3): Comparison between mean values for 3 sub-groups pre-renal, 

renal and post-renal according to Serum KIM-1 

 Baseline  24 hours  48 hours  72 hours  96 hours  

Pre-renal (n = 

15)  

23.47±3.64  50.58±9.61  70.54±12.49  93.54±10.43  115.0±12.63  

Renal (n = 15)  24.58±4.42  51.56±7.85  77.15±7.86  97.12±7.31  120.88±12.26  

Post-renal (n = 

15)  

23.21±3.34  51.01±4.52  68.54±7.08  88.61±9.45  109.29±8.41  

Total AKI (n = 

45)  

23.75±3.78  51.05±7.46  72.08±9.96  93.09±9.62  115.06±12.0  
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Table (4): Comparison between mean values for 3 sub-groups pre-renal, 

renal and post-renal according to Urine KIM-1 

 

 Baseline  24 hours  48 hours  72 hours  96 hours  
Pre-renal (n = 15)  35.59±6.69  81.81±7.02  128.67±11.08  192.11±13.33  285.67±28.45  

Renal (n = 15)  33.03±3.71  76.82±7.08  129.05±5.90  193.81±12.92  277.55±29.94  

Post-renal (n = 15)  33.59±4.47  73.34±3.63  127.13±9.65  196.30±15.99  300.29±26.72  

Total AKI (n = 45)  34.07±5.12  77.32±6.94  128.28±8.97  194.07±13.93  287.84±29.33  

Table (5): Sensitivity and specificity of s/u KIM-1, s. creatinine and s. urea 

of AKI patients (n = 45) at different experimental time schedule 

 

 

 

 

 

 

 

 

 

AUC: Area Under a Curve *: Statistically significant at p ≤ 0.05 #Cut off was 

choose according to Youden index  

Sensitivity and specificity of serum and urine KIM-1 as well as kidney function 

parameters (serum urea and creatinine) were determined at different time of 

experimental schedule in order to identify which parameter more sensitive and 

specific at early AKI condition. It is clear to note that both specificity and 

sensitivity of serum and urine KIM-1 very high at 0hr (80-100%) while serum 

urea and creatinine were very low at 0hr (40-84% ) and increase gradually to 

reach the maximum after 96hr as represented in table 3 
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Discussion  

Known kidney biomarkers are serum creatinine, blood urea nitrogen, urinary 

microalbumin, and total volume of urine may be detected after at least 24hour of 

kidney injury . An early detection of AKI requires more sensitive biomarkers 

than the current traditional methods (Bihorac et al., 2013). Diagnosis of AKI in 

the reversible stage, depends on the time passed to detect a significant level of 

biomarkers as soon as the damage has been occurred. The specificity of these 

biomarkers, which are produced from the damaged renal cells and its 

concentration, should be proportional to the extent and level of damage 

(Mårtensson et al., 2012). In our study, serum creatinine and eGFR were 

significantly affected after passing of 48hours because neither creatinine nor 

BUN can change quickly enough during injury due to the fact that individuals 

with normal renal function have a functional reserve which compensates for 

nephron injury (Ding and Mak 2015). The current opinion is that serum 

creatinine is considered to be a poor indicator of acute renal damage or injury.  

Many studies found novel biomarkers that were highly specific to kidney injury 

as compared to another organ’s injury and increases markedly with renal damage 

earlier than other traditional markers as serum creatinine and urea as KIM-1 

(Mårtensson et al., 2012). This biomarker which directly measures injury and 

can also be easily detected from body fluids like blood or urine can help to 

monitor injury, and could provide detailed data before the occurrence of late 

consequences of injury like decrease in GFR.  

Strength of this work is the use of blood and urine samples obtained from an 

ICU hospitalized patient with different symptoms that suggest they may suffer 

from AKI, and start collecting sample before elevation of the traditional used 

biomarker creatinine.  

This study found that serum creatinine level increased after 48 hour of acute 

kidney injury by almost one to two folds than normal subjects' value, serum urea 

and uric acid increased after 24 hour of acute kidney injury by one to two folds 

than normal subjects' value, serum Albumin decreased after 48 hour of acute 

kidney injury by one-fold lower than normal subjects' value, microalbuminuria 

start elevation after 24 hour of acute kidney injury by one to two folds than 

normal subjects' value, Serum Albumin/ Creatinine ratio start elevation after 24 

hour of acute kidney injury by two to three folds than normal subjects' value, 

Estimated Glomular Filtration Rate  

 

decreased after 48 hour of acute kidney injury by almost one-fold lower than 

normal subjects' value .  
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Both Serum KIM-1 and urine KIM-1 start elevation after 12 hours of admission 

to Intensive care unit in cases at high risk of acute kidney injury by one-fold than 

normal subjects' value, while after 24-hour Serum KIM-1 increase by three folds 

but Urin KIM-1 increase by almost four folds, after 48 hours Serum KIM-1 

increase by four folds, but Urin KIM-1 increase seven folds, after 72 hours 

Serum KIM-1 increase by 5.5 folds but Urin KIM-1 increase by eleven folds, 

after 96 hours Serum KIM-1 increase by 7 folds, but Urin KIM-1 increase by 

sixteen folds. .  

So in this study both urin and serum kim-1 were noticed to be increased after 12 

hours while serum creatinin increase after 48 hours and it was noticed that the 

rate of elevation and number of folds in urinary kim-1 is higher than serum kim-

1. Therefore we concluded that kim-1 is better urinary biomarker than measuring 

its serum value. This elevation may be due to a single transmembrane domain 

that undergoes membrane-proximal cleavage, which leads to the release of 

soluble KIM-1 ecto-domain into the urine.  

These data are in agreement with previously published data (In et al., 2017), 

these higher fold difference is enough to make uKIM-1 a better biomarker in 

urine than serum. The reason of these phenomena is happening because KIM-1 

biomarker itself is localized in kidney, exactly in proximal tubule. When the 

kidney starts to lose its function, the ecto-domain starts to shield out and 

separated then excreted in urine, so only after 12 hour we will obviously notice a 

great increase in its urinary levels. Lower increase in serum levels of kIM-1 due 

to its reabsorption after separation in kidney proximal tubule, or increased 

genetically translation of this protein due to its role of proximal tubule injury 

repair people.  

In the cases of urine and serum, KIM-1 measured by ELISA kit, their levels after 

96 hours increased 7-9 times in serum and 16 -18 times in urine than the baseline 

measurement, while serum creatinine and other traditional measurements maxed 

out at around 3-5 times the baseline measurements. Serum KIM-1 doesn’t have 

light spot like urine KIM-1 so this study may give a comparing hand in 

comprising urinary and serum KIM-1 measured by ELISA technique. 55  

 

further studies are needed to give a clear comparison and description of AKI 

cases by traditional and new biomarkers, which are highly agreed with our data 

that called a window for new biomarker of AKI. From this window, our 

following studies will be on genetic expression of KIM-1 molecule . 
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Conclusion  

We have examined the renal biomarkers nowadays available for an early 

diagnosis of AKI. The two high-molecular weight bio-markers urine and serum 

kim-1 are reliable markers in early detection & diagnosis of AKI .KIM-1 is 

better urinary biomarker.  

Both biomarkers are characterized by being reliable, non-invasive, sensitive, 

specific, early markers of detecting AKI and before deterioration of patient and 

before detection of any rise of serum creatinine to decrease mortality and 

improve outcome of cases when treated early. Therefore, our study recommends 

using these new biomarkers in prediction and early intervention to treat AKI 

rather than old traditional biomarkers.  
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Abstract 

MRI breast is designed to diagnose breast cancer in female. MRI has a great role 

in diagnosis of early breast cancer. MRI has a great role in differentiation 

between postoperative scar and post-operative recurrence in cases of surgically 

removed cancer breast. MRI also used in follows up the response of 

chemotherapy in cases of advanced breast cancer. Few literatures explain the 

use of MRI in male breast cancer. In this case report we present a case of male 

breast cancer and demonstrate MRI characters, enhancement and diffusion 

patterns similar to that occur in female breast cancer.  In our case report we 

concluded that MRI morphologic features of cancer breast in male were the 

same MRI morphologic features of cancer breast in female. Cancer breast in 

male showed the same enhancement kinetic similar to that occurred in female 

with cancer breast. Cancer breast in male showed a similar enhancement 

curves like that in female with breast cancer.  Cancer breast in male has the 

same diffusion patterns that occur in female with cancer breast.  

Abbreviations: MRI, magnetic resonance imaging 
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Case report: 

Male patient aged 48 years presented by palpable lump in the right breast 
axillary tail 

Contrast-enhanced magnetic resonance imaging performed to the patient. 

Dynamic post-contrast T1 subtraction image (figure 1) showed irregular 

shaped mass in the axillary tail of the right breast. The mass was irregular 

shape with homogenous enhancement. The mass showed type 3 (washout) 

dynamic curve (figure 2). In diffusion weighted image (figure 3) the mass was 

high signal intensity denoting restricted diffusion with low ADC value 0.81 

x10
-3

mm
2
/sec in ADC map (figure 4). This mass was categorized as BI-RADS 5 

Core biopsy revealed a grade III, invasive ductal carcinoma. 

 

Discussion 

Breast cancer in male is rare. Male breast cancer occurs in only 1% of all 

breast cancers (1, 2) 

In the past mammography was used for early diagnosis of breast cancer in 

male, the mammographic features of cancer breast in male were similar to 

those found in breast cancer in female (3). 

The most important imaging modality for diagnosis of cancer breast in male 

is Ultrasound. Ultrasound has a great role in evaluation of male breast 

cancer; it also shows the same features like those seen in the female with 

breast cancer (3).  

In our case report we concluded that MRI morphologic features of cancer 

breast in male were the same MRI morphologic features of cancer breast in 

female. Cancer breast in male showed the same enhancement kinetic similar to 

that occurred in female with cancer breast. Cancer breast in male showed a 

similar enhancement curves like that in female with breast cancer.  Cancer 

breast in male has the same diffusion patterns that occur in female with cancer 

breast.  

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4900099/#bib1
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4900099/#bib2


71 
 

 

                                 (Figure 3) 

 

                                                   (Figure 4) 

 

 

                       

                                                              

 

 

 

 

 

                                                      

          

 (Figure 1) 

 

(Figure 2) 

 



71 
 

References 

1. Landis SH, Murray T, Bolden S, Wingo PA. Cancer statistics, 1999. CA Cancer J 
Clin. 1999;49:8.  

2. Weiss JR, Moysich KB, Swede H. Epidemiology of male breast cancer. Cancer 
Epidemiol Biomarkers Prev. 2005;14(1):20–26. 

3. Shaw A, Smith B, Howlett D. Male breast carcinoma and the use of MRI. 

. 2011; 6(3): 455.Radiology Case Rep2011:  

 

 

 

 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4900099/


 


