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Abstract

BACKGROUND: Neck circumference (NC) is a simple screening measure for identifying
overweight and obesity, it reflects upper-body fat distribution and central obesity.

AIM: To determine whether a single measure of NC might be used to identify overweight/obesity.

MATERIAL AND METHODS: An observational, analytical, cross-sectional study was done. The
subjects consisted of all consecutive subjects who visited Binjai Supermall (North Sumatera
Province, Indonesia) between 23rd and 29th September 2015 and agreed to participate in the
study. NC, weight, height, body mass index (BMI), and waist circumference (WC) were measured.
Overweight and obesity were defined as BMIs of 23.0-24.9 and = 25 kg/m?, respectively.

RESULTS: In total, 1554 subjects participated. Of these, 1238 (79.7%) were overweight/obese. NC
correlated significantly with weight, height, BMI, and WC. Receiver operating characteristic (ROC)
analysis showed that for all men and women, the area under the curve of overweight/obesity for NC
was 0.83 and 0.79, respectively. The best NC cutoff points for males and females that indicated
overweight/obesity were = 37 cm (sensitivity, 78.3% and specificity, 75.5%) and = 33.5 cm

(sensitivity, 76.6% and specificity, 66.7%), respectively.

CONCLUSION: The NC cutoffs that were

identified may be useful for screening for

overweight/obesity and related co-morbidities.

Introduction

Obesity is defined as an excessively high
amount of body fat or adipose tissue in relation to lean
body mass [1]. Current estimates; in the US, are that
69% of adults are either overweight or obese, with
approximately 35% being obese [2]. Obesity raises
the risk of hypertension, dyslipidemia, type 2 diabetes
mellitus (T2DM), coronary heart disease, stroke,

gallbladder disease, osteoarthritis, sleep apnea,
respiratory problems, and some cancers [3]. In
developing countries, people with a high

socioeconomic status are most likely to be obese.
This may be due to their occupation, education level,
physical activity, and tendency to smoke [4]. In 2013,
the prevalence of obesity in North Sumatra Province,
Indonesia was about 27%. This is markedly greater
than the national prevalence of obesity (20%) [5].

When assessing obesity, various techniques
are used. These include measuring BMI, the waist
circumference (WC), waist/hip ratio, mid-upper arm
circumference, subscapular/triceps ratio, and neck
circumference (NC) [6]. NC is a patrticularly simple
and rapidly obtained anthropometric measurement
that can be used to screen for overweight/obese
people because it reflects upper-body fat distribution
and central obesity [7, 8]. The Framingham Heart
Study showed that NC is an index of central obesity
as it associates independently with visceral adiposity
and body mass index (BMI). Moreover, NC associates
independently with cardiometabolic risk factors (e.g.,
systolic and diastolic blood pressure) even after
adjusting for visceral adiposity or BMI and WC [9].
Similarly, NC with metabolic syndrome correlated
better among females than males. The cross -
sectional study was conducted in a tertiary care
hospital in South India, showed that men with NC >37
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cm and women with NC >34 cm are more prone to
cardiometabolic syndrome and require additional
evaluation [10]. A study of 3182 diabetic Chinese
patients showed that NC correlated positively with
BMI, WC, and metabolic syndrome [11]. However, the
usefulness of the NC measurement in diverse healthy
and clinical populations in Indonesia has not yet been
reported.

The aim of this study was to determine
whether a single measure of NC might be used to
identify overweight/obese and to define NC cutoff
levels for overweight/obesity for men and women
according to existing BMI as standards.

Material and Methods

An observational, analytical, cross-sectional
study was done. The study was approved by local of
the Research and Ethics Committee and was
conducted according to the principles of Helsinki and
its revisions. All participants provided written informed
consent to participate in the study before enrollment in
the study.

Subjects

The subjects were all consecutive participants
who visited Binjai Supermall (North Sumatera
Province, Indonesia) between 23 © and 29"
September 2015 and agreed to participate in the
study after its objectives and methods were explained.
The subjects were recruited by a team composed of
three trained interviewers who stood near the main
entrance of the Supermall next to a 3x4 m billboard
bearing the words “Survey Obesity” (“Survey of
Obesity”). The interviewers explained the purpose of
the study to passers-by. If people agreed to
participate, they were led to a secluded room staffed
by three medical professionals who took the subject’s
medical history and determined their eligibility to
participate. Subjects were excluded if they were
pregnant or breastfeeding, had a history of neck
disease (e.g., thyroid disorders, neck surgery, or neck
malignancy), had a history of lung diseases such as
chronic obstructive pulmonary disease, asthma, or
pulmonary fibrosis, or had any anatomical disorder.
Written informed consent was obtained. Thereafter,
the anthropometric measurements (height, weight,
BMI, WC, and NC) were obtained.

Anthropometric Evaluation

The anthropometric measurements were
obtained using standard techniques. WC was
measured at the midpoint between the lowest costal

margin and the iliac crest at the end of normal
expiration [3]. For women, NC was measured in the
middle of the neck, namely, between the mid cervical
spine and the mid anterior neck. For men, NC was
measured just below the laryngeal prominence
(Adam’s apple) [12]. All measurements were taken in
the standing position. Weight was measured with a
digital scale while the patient was wearing light
clothing and lacked shoes. The digital scale measured
weight to the nearest 100 g. Height was measured
with a stadiometer while the subject was without
shoes.

Definitions of Anthropometric
Measurement Cutoffs

Healthy WC limits are 90 cm for men and 80
cm for women.BMI was calculated by dividing weight
(kg) by the square of height (m?). Normal weight and
underweight were considered to be BMIs of 18.5-
22.9 and < 18.5 kg/m?, respectively. Overweight and
obesity were considered to BMIs of 23.0 — 24.9 and =
25 kg/mz, respectively. These weight cutoffs were
specified for the Asia-Pacific population by the
Western Pacific Regional Office of the World Health
Organisation [13].

Statistical Analysis

Data are shown as mean SD unless
otherwise specified. Independent t-test and Pearson’s
correlation were the tests of significance done to
analyse the quantitative data. The NC cutoffs for
overweight/obesity against BMI in males and females
were identified by receiver operator characteristic
(ROC) analysis. A p-value of less than 0.05 was
considered statistically significant. All statistical
analysis was performed using SPSS 22.0 software.

Results
Characteristics of the Participants

In total, the study sample of 1554 subjects
who visited Binjai Supermall. Of these, 1238 (79.7%)
were overweight/obese (554 males and 684 females,
aged between 25 and 70 years old).

Table 1: Anthropometric measurements of the
overweight/obese participants in the study population

All Male

Overweight/Obese Mean + SD
Mean + SD

Females
Mean + SD

P-value
Characteristics

Sex (M/F) 1238 554 684

Age (yr) 416+10.34 41.6+10.72 41.6+10.03 0.965
Weight (kg) 72.4+11.89 78.2+11.89 67.8+9.67 0.000%
167.6 +6.85 1555 + 6.65
39.1+2.86 36.2+3.32 0.000%
95.9+9.77 90.1+9.42 0.000%
27.7+352 28.1+3,63 0.180

161 +9.00
37.4+3.46
92.7 £ 10.00
27.9+358

Height (cm) 0.000**
NC (cm)
WC (cm)

BMI (kg/m®)

Data are expressed in mean + SD. Abbreviations: NC: neck circumference; BMI: body
mass index; WC: waist circumference; * P<0.05, ** P<0.01.
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The overweight/obese males and females did
not differ significantly in terms of age, but the males
were significantly heavier and taller and had larger
NCs and WCs. However, the males and females did
not differ in terms of BMI (Tablel).

Correlation analyses in the whole cohort (n =
1238), all males, and all females, NC correlated
positively and significantly with weight (males: r =
0.621, P = 0.000; females: r = 0.452, P = 0.000),
height (males: r = 0.218, P = 0.000; females: r =
0.195, P = 0.000), WC (males: r = 0.650, P = 0.000;
females: r = 0.458, P = 0.000), and BMI (males: r =
0.578, P = 0.000; females: r = 0.373, P = 0.000)
(Table 2).

Table 2: Correlations between neck circumference and other
anthropometric variables in the whole cohort and in males and
females only

Correlation Total (n =1238) Males (n = 554) Females (n = 684)
r P r P r P
Weight 0.595 0.000** 0.621 0.000** 0.452 0.000**
Height 0.452 0.000** 0.218 0.000** 0.195 0.000**
wcC 0.570 0.000** 0.650 0.000** 0.458 0.000**
BMI 0.357 0.000** 0.578 0.000** 0.373 0.000**

Abbreviations: NC: neck circumference; BMI: body mass index; WC: waist circumference;
* P<0.05, ** P<0.01.

ROC analysis showed that the area under the
curve (AUC) of overweight/obesity for NC and BMI
was 0.83; 95% CI 0.78-0.87; P < 0.001 (Figure 1) and
0.79; 95% CI 0.75-0.82; P < 0.001 (Figure 2) for men
and women, respectively.

ROC Curve

Sensitivity

0.0 0.2 0.4 UYS 0.8 1.0
1 - Specificity

a Diagonal segments are produced by ties.
ROC Curve
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0.8
z. 0.6+
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k=)
]
e
o
N 0.4
0.2+
0 T T T T
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1 - Specificity
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Figure 1: Receiver operating characteristic curves related to neck
circumference and BMI in males (a) and females (b)

When BMI served as the standard of
overweight/obese, the best NC cutoff points for males
and females were = 37 cm (sensitivity, 78.3% and
specificity, 75.5%), and = 33.5 cm (sensitivity, 76.6%
and specificity, 66.7%), respectively (Table 3).

levels that indicate
as determined by

Table 3: Neck circumference cutoff
overweight/obese males and females,
Receiver Operating Characteristic analysis

Males Females
Sensitivity Specificity Sensitivity Specificity
Cutoff Cutoff
(%) (%) (%) (%)
36.45 88.4 66.0 33.05 81.3 62.2
36.55 86.8 69.1 33.15 81.1 62.6
36.65 86.3 69.1 33.25 80.1 63.1
36.80 85.0 70.2 33.35 79.6 63.5
36.95 84.5 70.2 33.45 79.2 64.0
37.05 78.3 75.5 33.55 76.6 66.7
37.15 78.0 75.5 33.65 76.3 66.7
37.30 76.2 75.5 33.75 76.0 66.7
37.45 75.3 75.5 33.85 75.1 68.9
37.55 71.3 7.7 33.95 74.5 69.4
37.65 70.8 77.7 34.05 67.5 73.4
Comparison of this study with previously
conducted studies in Table 4.
Table 4: Comparison of the results of this study with
previously conducted studies
This Study Aswathappa Hingorjo Ang NS
etal [19] et al [20] & Raboca JC
Parameter Sex N=1238 N=1351 N =155 [21]
N =224
Study Population  Male 554 840 41 116
Female 684 511 109 108
BMI (kg/m?) Male 27.9+358 24.8 + 4.40 21.69 + 4.93 27.8+3.68
Female  27.7+3.52 25.38  4.89 21.04 £ 3.82 25.38 £ 4.89
WC (cm) Male 95.9409.77 90.47£12.09  80.67+12.94 95.048.73
Female  90.1+9.42 86.56+12.09  78.17+9.12 86.56 + 12.09
NC (cm) Male 39.142.86 36.4£5.70 35.56 £ 2.77 37.6+3.81
Female  36.2+3.32 34.145.70 3152+ 1.96 34.12£5.70
Cutoff NC (cm) Male 237 236 2355 240
Female 2335 232 232 23338

Determining the BMI 223 kg/m*  BMI =23 kg/m* BMI = 23kg/m* WC = 90cm (males)

overweight/ obese

Abbreviations: NC: neck circumference; BMI: body mass index; WC: waist circumference.

Discussion

Obesity is now reaching pandemic
proportions across much of the world and will impose
an unprecedented health, financial, and social burden
on the general public unless effective actions are
taken to reverse the trend [14]. In 1956, Vague was
the first researcher to find that the thickness of a neck
skinfold, as measured by callipers, is a marker of
upper-body fat distribution [15]. Thereafter, it was
shown that NC can serve as an anthropometric
marker to screen for central obesity and upper-body
subcutaneous fat and their related co-morbidities [14].
Indeed, NC seems superior to other central obesity
indicators in terms of predicting related co-morbidities:
after adjustment for BMI and WC, NC was found to be
the only risk factor for T2DM [14]. Similarly, Vallianou
et al. showed that NC associated independently with
high-density  lipoprotein ~ cholesterol,  glucose,
triglyceride, and uric acid levels, even after adjusting
for BMI and WC. This indicates that NC may also be
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useful for screening atherogenic dyslipidemia [16].The
usefulness of this variable is heightened by the fact
that it is easy to measure and thus can be used for
self-monitoring by lay people.

The present study showed that NC correlated
strongly and positively with weight, height, BMI, and
WC in both male and female subjects. Several studies
have also examined the association between
conventional anthropometric measures of obesity and
NC [6, 11, 17, 18]. In particular, Papandreou et al
reported that NC was found to be independently
associated with obesity levels in Emirati college
students [19], Onat et al. reported that NC correlated
strongly with BMI, WC, homeostatic model-assessed
insulin resistance, and blood pressure [17]. Similarly,
Yang et al.showed that, in Chinese subjects with
T2DM, NC correlated positively with BMI, WC, and
metabolic syndrome [11].

The present study showed that the NC cutoff
points that best-indicated overweight/obese males
and females were = 37 cm (sensitivity, 78.3% and
specificity, 75.5%) and = 33.5 cm (sensitivity, 76.6%
and specificity, 66.7%), respectively. These findings
are consistent with similar studies performed in India
[20] and Pakistan [21]. However, our cutoff points
were lower than those generated by studies in
countries such as the Philippines [22] and Iran [23].
This may be due to the fact that the present study
used Asian BMI cutoff values to identify the NC cutoff
points: in Asians, the BMI cutoff that indicates
overweight/obesity is > 23.0 kg/m?®, whereas, in
Caucasians, it is > 25 kg/m?.

The study has several limitations that should
be addressed in future research. In particular, the
subjects who were included in this study were not
evaluated in terms of their metabolic profile or thyroid
function. Thus, whether the NC cutoffs we identified
could be used to predict the risk of metabolic
syndrome is not yet clear.

In conclusion, this study indicated that 79.7%
of the visitors to Binjai Supermall during a 7 days
period in 2015 were overweight/obese, as indicated
by their BMI. NC correlated strongly with weight,
height, BMI, and WC. When BMI cutoffs for the Asia-
Pacific population were used in ROC analysis, the
best NC cutoffs for indicating overweight/obesity in
males and females were = 37 cm (sensitivity, 78.3%
and specificity, 75.5%) and = 33.5 cm (sensitivity,
76.6% and specificity, 66.7%), respectively. These
values may be useful because NC predicts overweight
and obesity and related co-morbidities and can be
used as an initial screening tool for the purpose. This
usefulness is enhanced by the fact that it is a
straightforward and inexpensive test that can be
performed in any office with a tape measure.
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Introduction

Diabetic nephropathy (DN)

Abstract

BACKGROUND: Diabetic nephropathy (DN) is known as an acute microvascular complexity as a
subsequence progression in diabetes mellitus type 1 and 2. Many evidence pointed that the
proinflammatory cytokine Interleukin (IL)-18 might be involved in the pathogenesis of DN.

AIM: The current study aimed to evaluate the association of serum IL-18 and its promoter gene
polymorphisms with diabetic nephropathy.

METHODS: This study included 62 diabetic nephropathy patients (DN group) compared to 52
diabetes mellitus patients (DM group). The two groups were subjected to anthropometry
assessment, molecular studies including SNP genotyping by RFLP and finally statistical analysis.

RESULTS: The assessment of the serum IL-18 level and the frequencies of its allele and
haplotype: -137G/C, -607C/A and -656G/T among the DN and DM subjects revealed that -137G
allele has significant variation between DN and DM subjects (about 80.8%, P = 0.05) but, no
significant variation in -607 or -656 alleles IL-18 gene promoter.

CONCLUSION: These data confirm the impact of high serum IL-18 and the haplotype of the
polymorphism located in the promoter region of the IL-18 gene with the DN.

and the kidney transplant became their occurrence of
order.

is a chronic However, the actual molecular process

complication of both type 1 and 2 diabetes mellitus
(DM) [1, 2]. The complications of this disease include
kidney failure and high risk to macrovascular
problems which may lead to death [2]. Not only
diabetic kidney diseases such as Kimmelstiel Wilson
disease but also, intercapillary glomerulonephritis
include the redundant drain of protein into the
urine, hypertension, and steadily defective kidney
activity [3]. In severe Kimmelstiel-Wilson syndrome,
end-stage renal disease, kidney failure, renal dialysis

causing the DN is not extensively clear even though
many classic processes and pathways have been
suggested to have an impact on DN development.
Recently new molecular and epigenetic mechanisms
showed evidence that inflammation including secreted
proinflammatory cytokines and chemokines is related
to DN [4]. Several proinflammatory cytokines such as
interleukins (IL-6, IL-8 and IL-18) and tumour necrosis
factor-a (TNF-a) are raised in patients with DN [5].
The mode of action for increasing these
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proinflammatory cytokines is still unpredictable. The
oxidative stress has a significant role in raising the
nuclear factor-kappaB (NF-kB) [6].

Interleukin-18 (IL-18) is a multiple phenotypic
cytokines produced by activated monocytes, dendritic
cells and glial cells and it shows impact in numerous
inflammatory processes [7]. It belongs to the IL-1
superfamily and it works with IL-12 to induce cell-
mediated immunity following infection with microbial
products like lipopolysaccharide (LPS).The
combination of these two cytokines has been shown
to inhibit the IL-4 dependent IgE and IgG1 production
and enhance IgG2a production in B cells [8].

Serum IL-18 levels have been showed
increasing in patients with DN [9]. IL-18 is known to
lead the production of other proinflammatory cytokines
[10], endothelial apoptosis [11], upregulation of ICAM-
1 [12], and hyperhomocysteinemia [13]. Thus, IL-18
might be an important factor not only in the
atherosclerosis  processing but also, in the
development  and progression of  diabetic
nephropathy.

Two polymorphisms in the IL-18 gene
promoter region at positions -607 and -137, seem to
correlate effectively on the genotype and serum
concentrations of IL-18 [14]. Hernesniemi et al. (2008)
also reported that IL-18 promoter G-137C
polymorphism is an important predictor of sudden
cardiac death in patients with and without underlying
coronary heart disease. In spite of the link between IL-
18 promoter  polymorphism,  diabetes and
cardiovascular disease, the relation between an IL-18
promoter polymorphism and cardiovascular disease
has not been studied in diabetic nephropathy patients
[15].

Position of IL-18 gene is at chromosome
4913-21 and several polymorphisms in its promoter
region have been identified as — 607(C/A) (dbSNP:
rs1946518), -137(G/C) (dbSNP: rs187238) and -
—-656(G/T) [16]. These common polymorphisms have
been shown to regulate the IL-18 production of
monocytes and are associated with transcriptional
activity of the IL-18 gene.

This study aimed to determine the association
of serum IL-18 level and its gene promoter
polymorphism -607(C/A), -137(G/C) and -656(G/T)
with diabetic nephropathy in the Saudi Arabia
population as a step towards finding a reliable
biomarker for diagnosis the DN disease.

Material and Methods

Subjects

Fifty-two patients (40 male and 12 females)

diagnosed with Diabetic nephropathy were selected
from outpatient Clinic of General AL-Dawadmie
Hospital KSA. The diagnosis of DN was done by
microalbuminuria (30-300 mg/day) or
macroalbuminuria (>300 mg/day) with or without a
decrease in glomerular filtration rate (GFR) or arterial
hypertension as described by Eknoyan et al., (2003)
[17]. Sixty-two diabetic patients without evidence of
renal affection were selected as a control group. Both
groups were undergone a complete physical and
clinical examinations and fasting blood samples were
collected. This study was approved by the Local
Medical Ethical Committee and according to their
instructions. All patients included in the study gave
written informed consent. Glycosylated haemoglobin
(HbA,.), total cholesterol, high-density lipoprotein
(HDL), low-density lipoprotein (LDL) and triglyceride
(TG) were determined by standard biochemical
methods.

Serum IL-18 assay

The IL-18 was determined in serum samples
for each subject by enzyme-linked immune assay
(ELISA) (MyBioSource, Cat. No. MBS396299 San
Diego, California, USA) according to the
manufacture's instruction.

DNA extraction

Genomic DNA was purified from whole blood
samples with the QIAamp® DNA Blood Mini Kit,
Holliston, MA, USA). DNA was eluted in 150 pl elution
buffer and examined on 1% agarose gel and stored at
—20°C for analysis.

SNP genotyping and

reconstruction

PCR-RFLP based method was used to detect
polymorphism in an IL-18 gene, for each
polymorphism, a specific PCR-RFLP was done. SNPs
for, rs1946519 (-656G/T) and rs187238 (-137G/C)
were done by using the method described previously
by Folwaczny et al. (2005) [18] while the IL-18 -607
polymorphism (C/A) was identified as described by
Kumar et al. (2014) [19]. The primers used for
detection are listed in (Table 1) and were ordered
commercially from Sigma-Aldrich. PCR reactions were
carried on a thermocycler (Bio-Rad, USA) using 2X
master mix (Qiagen, Cat No. 206143 Valencia, USA)
according to the manufacturer's instructions. The PCR
amplified products were run on 1.5% agarose gel and
the bands corresponding to the predicted size were
cut and purified using the gel extraction kit (QIA quick
columns, Qiagen, Cat No. 28104, Valencia,USA)
following the manufacturer's instructions.

haplotypes
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Anthropometry assessment

Anthropometric evaluation was performed for
all patients in both groups. Body weight, height and
waist circumference were measured following the
recommendations of the International Biological
Program [20].

Table 1: The primers used in polymerase chain reactions (PCR)
for amplification the target region from IL-18 gene

Annealing

Results

In the present work, we analysed serum IL-18
and three functional polymorphisms, -137G/C, -
607C/A and -656G/T at the promoter region of the
IL18 gene in 62 DM and 52 DN patients Figure 1.
General and clinical characteristics of all the subjects
enrolled in this study are shown in Table 2. High
serum IL-18 in DN patients in comparison to DM
patients is observed as shown in (Table 2). There was
significant positive co-relation between serum IL-18
and HBA. (R? = 0.04, Figure 2).

Table 2: General and laboratory characteristics of diabetes
mellitus (DM) and diabetic nephropathy (DN) patients

SNPs  PCR primers temperature Restriction F_ragmﬁnt
cC) enzymes sizes (bp)

F:5'’AGGTCAGTCTTTGCTATCATTCCAGG'3

-656 R:5'CTGCAACAGAAAGTAAGCTTGCGGAGA 60 Mwo | G:96 +24

(GIT) GG3 T: 120
F:5'CACAGAGCCCCAACTTTTTACGGCAGA

-137 GAA3 60 Mbo I G: 116 +39

(G/IC) R:5'GACTGCTGTCGGCACTCCTTGG'3 C: 155

607 F:5TTCTGTTGCAGAAAGTGTAAAAATTTT'3 C: 154

(CIA) R: 5’AAAGGATAGTTGATACAGGCCATT'3 55 Dral A 195 428

Body weight was determined to the nearest
0.01 kg using a Seca Scale Balance, with minimal
wear and without shoes. Body height was measured
to the nearest 0.1 cm using a Holtain portable
Anthropometer. Waist circumference was measured
at the level of the umbilicus with the standing position,
the face directed forward, shoulders relaxed, and
normal breathing by using non-stretchable plastic tape
to the nearest 0.1 cm. Body mass index (BMI) was
calculated as body weight divided by height squared
(kg/m?).

Statistical analysis

Allele’s  frequency, genotypes, Linkage
disequilibrium and haplotypes were computed using
the Arlequin software (version 3.1) and SNPstats
(http://bioinfo.iconcologia.net/SN  Pstats). Data was
presented by means + SD and percentages .The
compiled data were computerised and analysed by
SPSS V 12. The following tests of significance were
used: t-test between means we used analyses mean
difference, t-test between percentage to analyse

percent difference and chi —square. A level of
significance with p > 0.005 was considered
insignificant.
A B
2

«— 125bp

Figure 1: PCR digestion for
polymorphism interleukin 18 genes. (A) line 1, -137 GC and lines 2
and 3 -137 CC. M line: ¢x 174 Marker. (B) lines 1,2 and 3 — 607 TT.
M line: ¢x 174 Marker

-137 polymorphism and -607

Variable DM DN P —value
(mean * SD) (mean + SD)

Age (years) 52.8 £7.42 52.9+9.15 0.5
Sex (M/IF) 47/15 40/12 -
BMI (kg/m?) 241+51 28.3+52 0.05*
SBP (mmHg) 133.6 £20.1 147.6 £27.9 0.005*
DBP (mmHg) 80.1+15.5 99.0+15.2 0.005*
Smoking habit % 40.3% 63.5% 0.005*
S. cholesterol (mmol/l) 36+1.1 3.8+13 0.2
S. LDL (mmol/l) 23+09 25+1.1 0.2
S. HDL (mmol/l) 1+04 1.1+04 0.1
S. triglyceride (mmol/l) 1505 1.7+06 0.1
S. urea (mg/dl) 33.6+123 47.3£20.7 0.05*
S. creatinine (umol/l) 77.3+21.1 130.5 +27.6 0.04*
Cr CI (mL/min) 122.9£15.3 68.8+9.9 0.005*
UACR (mg/mmol/L) 25.4+10.1 53.6 £ 13.3 0.04*
IL-18 (pg/ml) 3.1+04 52+15 0.01*
HbA; 84+25 89+2.1 0.4
Oral drug therapy 57 (91.9%) 39 (75%) -
Insulin drug therapy 5 (8.1%) 13 (25%) -
Albuminuria (mg/24h) 245+5.2 373.7+44.2 0.001*

Cr Cl (Creatinine clearance) = 1.23 x (140-age in years) x weight (kg) / s. creatinine
(umol/l); * Significance between DM and DN patients (P < 0.05).

Comparing the allele frequencies of -137G/C,
607C/A and 656G/T at the IL-18 promoters
polymorphisms among the DM and DN patients was
indicated in Table 3 and Table 4 revealed significant
ratio of -137G allele (about 80.8%) more than C allele
in DN (P < 0.05) and in DN than DM patients (P <
0.05) while no significant variation between both
groups in -607C/A and —656G/T polymorphism was
observed.

¢ .

. y=0.5322x+0.3463 . ¢ * o o*
i R = 0.0368 L P
PP
- 5 . o E 0
£ Pol 0y g5 V00, 40, *°
£ * 3,"0 ot o
S 45 +067%5 & o -
k=Y " * . *
o 4 " ee *
i et e
= 35 . o et .
, . - o
. .
$3.8, .

5.5 6 6.5 7 7.5 8 8.5 9 9.5 10
HbALC (%)

Figure 2: The relation between serum IL-18 and HbA;

Discussion

The patients with diabetic nephropathy, in
general, suffer from interruption of angiogenesis,
permeability, apoptosis, and multiplication which could
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be as a result of inflammatory processes which
affected the immune cells and cause the fibrotic
phenomenon. This disease is characterised by the
evolution from normoalbuminuria to microalbuminuria
followed by continuous diminish in the glomerular
filtration rate (GFR), and high arterial blood pressure.

Table 3: Comparing alleles of IL-18 promoter polymorphisms
in DM and DN

Alleles DM DN
(%) (%)
-656
G (51.6%) (48.1%)
T (48.4%) (51.9%)
-607
C (46.8%) (50%)
A (53.2%) (50%)
-137
[¢ (53.2%) (19.2%)”
G (46.8%)" (80.8%)

*: Significance between DM and DN in -137 G allele (P < 0.05); **: Significance between C
and G alleles of -137 in DN patients (P < 0.05).

IL-18 is a dominant inflammatory cytokine that
induces IFN-y [21] which in turn induces functional
chemokine receptor expression in human mesangial
cells [22].

Table 4: IL-18 Haplotypes distribution in diabetes mellitus (DM)
and diabetic nephropathy (DN)

Haplotypes DM DN
N (%) N (%)

-137C/-607A/-656G
-137C/-607A/-656T
-137C/-607C/-656G
-137C/-607C/-656T
-137G/-607A/-656G
-137G/-607A/-656T
-137G/-607C/-656G
-137G/-607C/-656T

9 (14.5 %) 3 (5.8 %)
10 (16.1 %) 3(5.8%)
7 (11.3 %) 2(3.8%)
7 (11.3 %) 2(3.8%)
7 (11.3 %) 10 (19.2%)
7 (11.3 %) 10 (19.2 %)
7 (11.3 %) 12 (23.1)
8 (12.9 %) 10 (9.2%)

*: Significance between DM and DN in the same haplotype (P < 0.05).

In addition, IL-18 leads to the production of IL-
1, and TNF-y and upregulation of ICAM-1, as well as
apoptosis of endothelial cells [23]. IL-18 is
constitutively expressed in renal tubular epithelia [17],
infiltrating monocytes, macrophages, and T cells,
endothelial cells of interstitial vessels along with
proximal renal tubular cells, are potential sources of
this cytokine [24]. In this study, IL-18 promoter
polymorphism -137 is associated with the
development of nephropathy in diabetic patients.

The distribution of genotypes in the current
study is similar to previous reports on Chinese
subjects. For example, we found that the -137G allele
(CG or GG genotypes) was more common in DN than
C allele (CG or CC genotypes) which is similar to
Dong et al., 2007 and Szeto et al., 2009. Dong et al.,
2007 found that GG, GC and CC genotypes at the -
137 site were 71.8%, 25.0% and 3.2% respectively
but 78.7%, 20.0% and 1.3% respectively as reported
by Szeto et al., 2009 [25, 26].

Further, among white males, the C allele
carriers at the -137 position had a high mortality risk
but that with normal renal function and associated with
high risk of cardiovascular disease [15]. A change at

IL-18 gene promoter at -137 from G to C can change
the histone 4 transcription factor-1 (H4TF-1) nuclear
factor binding site to a binding site for an unknown
factor found in the granulocyte-monocyte colony
stimulating factor (GM-CSF) promoter [19]. Similarly,
we found that the -607(C/A) and -656(G/T) had no
significant difference in DM and DN which is similar to
data reported by Dong et al., 2007 and Szeto et al.,
2009 [25, 26]. Although other factors may also affect
IL-18 gene expression, available data suggest that
promoter polymorphism is the major determinant of IL-
18 production. Hyperglycemia stimulates the
synthesis of IL-18 [27].

In the current study, it was found a statistically
significant relationship between serum of IL-8 and the
levels of glycosylated haemoglobin, in patients with
diabetic nephropathy. Not only hyperglycemia but also
albuminuria stimulates 1L-18 expression in proximal
tubular cells [28] which is correlated with our results.
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Introduction

Abstract

BACKGROUND: Rhabdomyolysis (RM)-induced acute renal failure (ARF) accounts for about 10—
40% of all cases of ARF.

AIM: The present study investigated the possible protective effect of two nitric oxides (NO)-
releasing third generation B-blockers, carvedilol (Carv) and nebivolol (Nebi), against RM-mimicking
glycerol (Gly)-induced ARF in rats.

MATERIAL AND METHODS: After 24 h dehydration, rats received a single dose of 50% Gly (8
mil/kg, im). They were treated with vehicle, Carv (2.5 mg/kg/day, po) or Nebi (10 mg/kg, po) for 3
successive days starting from an hour prior to Gly injection. Evaluation of blood pressure and
locomotor activity was performed during the experiment. 72 h following Gly administration, total
protein in the urine, serum levels of creatinine, blood urea nitrogen, sodium and potassium as well
as the renal contents of malondialdehyde, reduced glutathione and NO were assessed, together
with a histopathological examination of renal tissues.

RESULTS: Carv and Nebi attenuated Gly-induced renal dysfunction and histopathological
alterations. They decreased the Gly-induced oxidative stress and increased renal NO
concentration. Restoration of normal blood pressure and improvement of locomotor activity were
also observed.

CONCLUSION: The results clearly demonstrate protective effects of Carv and Nebi against renal
damage involved in RM-induced ARF and suggest a role of their antioxidant and NO-releasing
properties.

damage of muscular tissue [4]. This hypovolemia
resulted in a considerable reduction in renal blood
flow (RBF) and glomerular filtration rate (GFR) that

Rhabdomyolysis (RM) is an important cause
of acute renal failure (ARF). It results in about 10-40%
of all cases [1]. The term rhabdomyolysis refers to the
disintegration of skeletal muscles leading to the
release of intracellular myoglobin (Mb), enzymes and
electrolytes from myocytes into blood circulation [2]. It
may be caused by trauma, ischemia, some drugs,
toxins, metabolic disorders, or infections [3].

Many factors are known to contribute to RM-
induced ARF; one of them is hypovolemia that results
from the accumulation of a large amount of
intravascular fluid in the space created from the

lead to ARF [5]. Hypovolemia is also associated with
the sympathetic nervous system and reticular
angiotensin aldosterone system (RAAS) activation
with increased production of vasoconstricting
molecules and inhibition of production of vasodilatory
prostaglandins [6]. These, together with the
vasoconstricting endotoxins and cytokines released
into the systemic circulation after muscle damage,
lead to renal hypoperfusion and tissue injury [7].
Another important factor contributes to RM-induced
ARF is Mb that released by the dead myocytes. Mb
scavenges nitric oxide (NO) which is the most potent
endogenous vasodilatory factor, and this contributes
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to the renal hypoperfusion and tissue injury in the
setting of RM [8]. In addition, the intracellular
degradation of Mb at the urinary pH to globin and
ferriheme leads to free iron overloading of tubular
cells [8]. Free iron is an oxidative metal that either
facilitates the production of oxygen free radicals or
acts as a free radical by itself [9]. This oxidative stress
generated in the cytoplasm of tubular cells increases
oxidation of lipids, proteins and DNA that resulting in
ARF [10]. Lipid peroxidation occurs in the kidney
markedly increases isoprostanes which are also
potent vasoconstrictors [11].

Carvedilol (Carv) is a third-generation, non-
selective B-blocker that also possesses a;-adrenergic
blocking activity [12]. It is indicated for the treatment of
essential hypertension, heart failure, and post-
myocardial infarction left ventricular dysfunction [13].
Data indicate that the vasodilation effect of Carv is
mediated through both a;-adrenergic receptor
blockade and enhanced endothelial NO release [14].
Carv also has a number of ancillary activities including
antioxidant, anti-inflammatory, anti-apoptotic, anti-
ischemic, anti-proliferative, and Ca®* antagonist
properties [15]. These properties may provide
protection for several major organ systems including
the heart, blood vessels, kidneys and brain [16]. Carv
has been found to decrease renal vascular resistance
and improve renal hemodynamics by improving RBF
and GFR [17]. Other renoprotective effects of Carv
were found to be independent of its vasodilatory effect
rather than its antioxidant and antiproliferative
properties as well as its capability to reduce
expression of profibrotic factors [18].

Nebivolol (Nebi) is a third generation selective
Bi-adrenergic receptor blocker with vasodilator
properties mediated by a direct stimulatory effect on
the endothelial nitric oxide synthase (eNOS) (L-
arginine-NO pathway) [19]. Nebi has also been shown
to reduce the expression and protein levels of
molecules involved in adhesion, inflammation,
hypertension, and vascular remodelling that are
induced by oxidative stress [20]. Treatment with Nebi
has been shown to decrease renal fibrosis and
glomerular injury as well as improving endothelial
dysfunction. These effects have been attributed to
vasodilatation, reduction in oxidative stress in addition
to the enhancement of NO bioavailability [21].

Taken together, these pharmacological
properties of both drugs, Carv and Nebi, with their
renoprotective effects could be of potential interest in
patients with renovascular diseases such as RM-
induced ARF. For that, the present study was
performed to investigate the possible protective
effects of them against an RM-mimicking Gly-induced
ARF in rats.

Material and Methods

Animals

Adult male Wistar rats weighing 150-200 ¢
were utilised in the present study. Standard food
pellets and tap water were supplied ad libitum unless
otherwise stated. Animals and food pellets were
obtained from the animal house colony of the National
Research Center (NRC) (Cairo, Egypt). All the animal
experiments were carried out in accordance with
guidelines evaluated and approved by the ethics
committee of NRC (Cairo, Egypt).

Drugs

Carv and Nebi were obtained from Sigma-
Aldrich (USA). They were available as a powder, and
used in the current study at doses of 2.5 mg/kg, po
[22] and 10 mg/kg, po [23], respectively. Drugs were
freshly prepared at the beginning of each experiment
by being suspended in distilled water and volumes
were adjusted so each rat received 1 ml
suspension/100 g body weight. All other chemicals
used were of the highest purity available.

Experimental Design

RM-induced ARF in rats was induced using a
single dose of hypertonic glycerol (Gly) solution (50%
v/v in sterile saline) following 24 h of dehydration [24].
Animals were randomly allocated into four groups;
each group consisted of 10 rats. The rats received an
injection of Gly solution (8 ml/kg, i.m.) or equal volume
of saline for animals of the 1* group, which served as
the normal control. The injected volume was divided
equally between the two hind limbs. Administration of
drugs was carried out daily for 3 successive days,
starting 60 min prior to the Gly injection. The first 2
groups, normal and RM-ARF groups, received saline
orally, and the other 2 groups received Carv (2.5
mg/kg/d, po) and Nebi (10 mg/kg/d, po), respectively.
Animals were allowed free access to food and tap
water during the course of the experiment, while rats
of the last 3 groups were deprived of drinking water
for 24 h before the Gly administration.

Assessment of locomotor activity

On day 0 and 1 h following the last drug
administration, locomotor activity was measured by
detecting rat movements using grid floor activity cage
(Model no. 7430, Ugo-Basile, ltaly). Interruptions of
infrared beams were automatically detected during a
10 min test session. Beam interruption information
was processed in the activity cage software to provide
an index of horizontal movements. Rats were
acclimatised for 1 h to the test room, before placing
the animal in the activity cage (exposure) [25]. The
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basal activity counts of rats were pretested for a 15
min interval the day before the experiment to
habituate them to the apparatus; they were adapted
for 5 min and the basal activity counts were then
recorded for 10 min [26].

Systolic Blood Pressure (SBP)
Measurement

Blood pressure was measured non-invasively
on day O and 1 h following the last drug administration
using tail-cuff technique attached to blood pressure
recorder (UGO BASILE 58000, Italy).

Urine and serum biochemical analysis

On day 2, urine samples were collected from
animals of all groups through the housing in individual
metabolic cages for 24 h for estimation of urinary total
protein (UTP) using commercial reagent kit (Stanbio,
USA). Blood samples were withdrawn via the retro-
orbital plexus under ether anaesthesia from all rats on
day 3, after 1 h of the last drug administration. The
serum was isolated for estimation of blood urea
nitrogen (BUN), serum creatinine (SCr), potassium
(K) and sodium (Na") levels, using specific
commercial kits, (Stanbio, USA), (Quimica Clinica
Aplicada S.A., Spain), (Quimica Clinica Aplicada S.A.,
Spain), and (Teco Diagnostics, USA), respectively.

Renal tissue biochemical and
histopathological analysis

Directly after collecting the blood samples,
rats were sacrificed by cervical dislocation under ether
anaesthesia and both kidneys were isolated. The right
kidneys were rinsed in chilled 0.9 % NaCl (pH 7.4)
then homogenised. The homogenates were used for
estimation of kidney contents of lipid peroxides
measured as malondialdehyde (MDA) according to
Ruiz-Larrea et al. [27], reduced glutathione (GSH)
according to [40] and NOx (nitrite and nitrate, stable
metabolites of NO) using commercial reagent kit
(Cayman chemical company, Germany).

The left kidneys from all groups were
removed and fixed in 10% neutral buffered formal
saline for 72 h at least. All the specimens were
washed in tap water for half an hour and then
dehydrated in ascending grades of alcohol, cleared in
xylene and embedded in soft paraffin. Paraffin
sections of 5 um thick were stained with haematoxylin
and eosin (H&E) [28], for histopathological
examination. Images were captured and processed
using Adobe Photoshop version 8.0.

Statistical Analysis

All the values are presented as means =

standard error of the means (SEM). Comparisons
between different groups were carried out using one-
way analysis of variance (ANOVA) followed by Tukey
HSD test for multiple comparisons [29]. Graphpad
Prism software, version 5 was used to carry out these
statistical tests. For locomotor activity, square root
transformed percent was calculated [30], while
Statistica version 7 was used for two-way ANOVA
followed by Tukey HSD as multiple comparison tests
for blood pressure analysis. The difference was
considered significant when p < 0.05.

Results

Locomotor activity of rats

Gly model of RM-induced ARF markedly
decreased the basal locomotor activity on day 3 of Gly
administration, compared with normal group.
Pretreatment with Carv (2.5 mg/kg) and Nebi (10
mg/kg) led to a significant protection in locomotor
activity on day 3 from Gly administration compared to
ARF group (Table 1).

Table 1: Locomotor activity

Locomotor activity

) Percentage of Square-root:
Count/10 min basal activity transformed % of
Groups basal activity
Day 0 Day 3 Day 3/ Day 0 Day 3
Saline 271.50+8.08 199.33+5.11 73% 0.96"+ 0.02
Gly 172.10 £9.23 28.90 +2.19 17% 0.41°+0.02
Gly-Carv 178.30+8.27 116.90 £6.73 65% 0.81"+0.03
Gly-Nebi 187.80 + 16.57  113.50 + 7.14 60% 0.80"+ 0.04

Saline, rats treated with saline and considered as normal rats; Gly, rats treated with
glycerol; Gly-Carv, rats treated with glycerol and carvedilol; Gly-Nebi, rats treated with
glycerol and nebivolol. Data are presented as mean + SE, n=10. ® Significantly different
from Saline; p < 0.05. b Significantly different from Gly; p < 0.05.

Systolic blood pressure

Gly markedly increased the basal SBP of rats
on day 3. However, pretreatment of rats with Carv and
Nebi significantly protected against this Gly-induced
elevation of SBP (Fig. 1).

3
o

0 b
| I I

saline Gly Gly-Carv
. Day3

SBP (mmHg)

Gly-Nebi

Figure 1: Systolic blood pressure. Saline, rats treated with saline
and considered as normal rats; Gly, rats treated with glycerol; Gly-
Carv, rats treated with glycerol and carvedilol; Gly-Nebi, rats treated
with glycerol and nebivolol. Data are presented as mean + SE,
n=10. a Significantly different from Saline; p < 0.05. b Significantly
different from Gly; p < 0.05
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Urine and serum biochemical analysis

Induction of ARF in rats by a single dose of Gly
markedly increased the normal UTP on day 2 of Gly
administration and increased SCr and BUN levels on
day 3. A marked decrease in normal Na' level and
increase in K' level were also observed on day 3.
Pretreatment of rats with Carv and Nebi preserved the
normal levels of UTP, SCr, BUN, Na’, and K" (Table
2).

Table 2: Levels of urine total protein, serum creatinine, blood
urea nitrogen, serum sodium and serum potassium

Parameters uTP SCr BUN Na* K
Groups (mg/dI) (mg/dl) (mgy/dl) (mEqg/l) (mmol/l)
Saline 30.11°+2.48 0.48°+0.01 21.38°+0.95 147.65°+1.86 3.79"+0.09

Gly 156.08%+ 14.34
Gly-Carv 53.58"+3.95
Gly-Nebi 53.14°+3.73

3.75°+0.25 49.10°%2.03
0.96°+0.09 21.97°+1.47
1.06°+0.09 22.14°+1.41

122.03°£2.36 7.17°+0.24
140.56"+2.36 4.10" + 0.25
140.63°+2.72 4.19°+0.17

Saline, rats treated with saline and considered as normal rats; Gly, rats treated with
glycerol; Gly-Carv, rats treated with glycerol and carvedilol; Gly-Nebi, rats treated with
glycerol and nebivolol; UTP, urine total protein; SCr, serum creatinine; BUN, blood urea
nitrogen; Na®, serum sodium; K*, serum potassium. Data are presented as mean + SE,
n=10. ? Significantly different from Saline; p < 0.05. ° Significantly different from Gly; p <
0.05.

Renal tissue biochemical analysis

Induction of ARF in rats using Gly markedly
increased the normal renal MDA level by 86% and
decreased GSH and NOx levels by 83% and 44%,
respectively. Pretreatment of rats with Carv or Nebi
conserved the normal renal levels of MDA and GSH.
Moreover, a marked protection of kidney NOx level
was also detected; this protection was more
significant in the group treated with Nebi rather than

Carv (Fig. 2).
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Figure 2: Kidney contents of malondialdehyde, reduced glutathione
and nitric oxide. Saline, rats treated with saline and considered as
normal rats; Gly, rats treated with glycerol; Gly-Carv, rats treated
with glycerol and carvedilol; Gly-Nebi, rats treated with glycerol and
nebivolol; MDA, malondialdehyde; GSH, reduced glutathione; NOX,
nitrite and nitrate, stable metabolites of NO. Data are presented as
mean + SE, n=10. a Significantly different from Saline;, p < 0.05. b
Significantly different from Gly;, p < 0.05. ¢ Significantly different
from Gly-Carv; p < 0.05

Histopathological features of the renal
tissues

The renal tissue of the normal rats showed
normal glomeruli formed of a tuft of capillaries
enclosed in Bowman’s capsule and separated from it
by the urinary space. Two types of tubules were also
observed, proximal convoluted tubules with their

brush borders and distal convoluted tubules (Fig. 3. A
& B). In the rat sacrificed 72 h following Gly
administration, a marked vacuolar degeneration in
proximal tubules with discontinuity of the brush border
as well as a widening of urinary space of glomeruli
were observed (Fig. 3. C). In addition, a marked
decrease in the height of the lining epithelium of distal
tubules and widening of their lumen are also noticed
(Fig. 3. D). On the other hand, the renal tissues of a
rat with Gly-induced ARF that were pretreated with
Carv showed a significant decrease in vacuolar
degeneration induced by Gly in proximal tubules, and
the distal tubules showed an increase in the height of
their lining epithelium with no signs of vacuolar
degeneration. The glomeruli appeared more or less
normal (Fig. 3. E). the renal sections of rats treated
with Nebi-Gly showed the persistence of the Gly-
induced vacuolar degeneration, especially in proximal
tubules. However, the lumens of the distal convoluted
tubules were less dilated if compared to the Gly-
treated group, while the urinary space appeared more
or less normal (Fig. 3. F).

-
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features of the

Figure 3: Histopathological renal tissues.
Photomicrographs of renal sections from rats treated with the
following: Saline (A) & (B) show normal glomeruli (G) enclosed in
Bowman’s capsule and separated from it by the urinary space
(arrow), proximal convoluted tubules (P) with their brush borders
(arrowhead), and distal convoluted tubules (D); Gly (C & D) show
marked vacuolar degeneration in proximal tubules with discontinuity
of the brush border (arrow), widening of urinary space, and a
marked decrease in the height of the lining epithelium of distal
tubules with widening of their lumen (arrowhead); Gly-Carv (E)
shows a significant decrease in vacuolar degeneration in proximal
tubules (arrow), an increase in the height of the lining epithelium of
the distal tubules with no signs of vacuolar degeneration
(arrowhead), and a normal glomeruli; Gly-Nebi (F) shows the
persistence of the Gly-induced vacuolar degeneration, especially in
proximal tubules, (arrow in the left part of the figure), less dilated
lumens of distal convoluted tubules, and a normal urinary space
(arrowhead in the right part of the figure). (H & E X 200)
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Discussion

Induction of RM-mimicking ARF in rats, in the
current study, with Gly that was evidenced by the
impairment of the kidney function biomarkers and
confirmed by the histopathological findings is in
accordance with other studies reported that the acute
volume depletion model of Gly-ARF induces a closely
related syndrome to the RM-ARF in human beings
[31]. Renal vasoconstriction and hypoperfusion have
been suspected to play a major role in the
pathogenesis of this model [32].

Several potential mechanisms may contribute
to this renal vasoconstriction. Muscle necrosis creates
a dramatic fluid third spacing, leading to intravascular
volume depletion and hypotension; this impairs the
renal perfusion and causes a severe renal ischemia
and tubular dysfunction [4]. The decreased serum
Na" level observed in the current Gly model of RM-
ARF, and before [33], indicated this tubular
dysfunction with a decreased Na' reabsorption.
However, a significant increase in serum Na' levels
was reported in other studies [34, 35]. This may be
due to acute tubular necrosis that could lead to a
decrease in the number of functioning nephrons. This
effect may trigger multiple adaptive processes in the
hyper-functioning remaining nephrons, most notably
the augmented rates of Na" reabsorption that lead to
hypernatremia. On the other hand, the observed
increase in the serum K' level in the present Gly
model of RM-ARF, which is correspondingly reported
previously [33, 36], could be explained by the direct
release of the intracellular K* from the damaged
muscles [37]. Remarkably, this hyperkalemia has not
been observed in other studies using different models
of ARF rather than RM-ARF [35, 38]. The
pathogenesis of Gly-induced RM-ARF can also
involve Mb release from the damaged muscles that
facilitates the production of reactive oxygen species
(ROS) [10]. Oxidative stress has been found to cause
renal damage [39]. It promotes the formation of a
variety of vasoactive mediators that can affect the
renal  function directy by causing renal
vasoconstriction and thus reduce the GFR [40]. In the
present study, induction of renal oxidative stress by
Gly was demonstrated clearly by a significant increase
in the normal renal MDA and decrease in GSH
contents. A similar pattern was recorded by many
studies [41, 42]. The increased tissue levels of ROS
can also oxidize the locally released NO and
diminishes its bioactivity [43]. Correspondingly, a
significant decrease in the normal renal tissue content
of NOx was demonstrated in the present Gly-ARF
model, a result that is in line with other studies [44,
45].

The current Gly-induced RM-ARF was
accompanied with a significant decrease in the normal
locomotor activity of rats. It has been found that renal
failure results in an accumulation of numerous organic
substances that possibly act as neurotoxins and result

in a development of a case that is known as uremic
encephalopathy [46]. Uremic encephalopathy is
associated with a generalised decrease in brain
energy use, and thus a decrease in the locomotor
activity [46].

Moreover, a significant increase in the SBP
was also observed in the current Gly-ARF model. A
similar finding was observed with gentamicin-induced
ARF model [47]. Renal failure reduces the afferent
glomerular arteriolar pressure, leading to the
activation of the renin-angiotensin system, leading to
hypertension [48]. Co-treatment of rats with either
Carv or Nebi showed a significant protective effect
against the current Gly-induced RM-ARF model. This
observed renoprotective effect is in agreement with
the findings of studies that used Carv or Nebi as a
protective agent against other models of ARF in which
restoration of the normal levels of renal function
biomarkers was reported [49, 50].

The significant attenuation of Gly-induced
oxidative stress in the rats treated with Carv or Nebi
indicates that antioxidant pathway played a role in the
renoprotective effects of both drugs. Many studies also
reported this antioxidant effect of Carv and Nebi [49,
51]. Carv has been found to scavenge oxygen
radicals and inhibit their release from activated
neutrophils [52, 53]. It was found to accumulate in
specific plasma membrane sites allowing it to
approach the site of fatty acid side chain unsaturation
where lipid peroxidation is thought to occur; this
explains its high potency as an antioxidant [54]. On
the other hand, Nebi has vasodilating properties
mediated by direct stimulation of eNOS, thereby
increasing the availability of NO [19]. It has been
shown that NO donors can scavenge ROS by the
NADPH oxidase [55].

The significant improvement of the serum Na®
and K' levels observed in Gly-Carv and Gly-Nebi as
compared to Gly group indicated a protective effect of
Carv and Nebi against Gly-induced hyponatremia and
hyperkalemia. In addition, adrenergic [B-blockade
would increase proximal Na' reabsorption [56],
contributing to the drugs-induced hypernatremia.
Correspondingly, in the previous study, Nebi, in
combination with hydrochlorothiazide, reduced the
Na' clearance [57]. On the contrary, Rodriguez-Perez
et al. [58], and Greven and Gabriels [59] reported that
Carv and Nebi, respectively, produced a significant
natriuresis followed by hyponatremia in rats with
severe nephrosclerosis. This natriuresis  was
attributed to a compensatory renal mechanism due to
an improvement of GFR produced by those drugs,
which in turn increased urinary excretion of Na* and
fluids. On the other hand, the antioxidant activities of
Carv and Nebi could explain the reversal of ROS-
induced hyperkalemia that resulted from the loss of
intracellular K* due to the increasing cell membrane
permeability by membrane lipids peroxidation [60, 61].
In addition, Carv by having a a;-adrenergic blocking
activity can retain K* intracellularly, contributing to
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hypokalemia induced by Carv [62]. On the contrary, it
has been suggested that [(-adrenergic receptor
antagonism could suppress the renin-angiotensin
aldosterone system (RAAS), by inhibiting renin
secretion, hence, predisposing patients to K* retention
[63].

In addition to those observed renoprotective
effects of Carv and Nebi that consequently caused an
improvement of the locomotor activity of rats, both
have been reported to have a direct neuroprotective
effect [64-66]. Carv protected against 3-nitropropionic
acid induced behavioural alterations in rats [67], and
Nebi improved the neurological status and the hind limb
motor function in a spinal cord ischemia/reperfusion injury
model in rabbits [65, 66]. Therefore, this improvement in
the locomotor activity demonstrated in the current
study could be up to a point due to a direct
neuroprotective effect against uremic encephalopathy.
Similarly, the protective effect of Carv and Nebi
against  Gly-induced SBP-elevation could be
accounted partly for the observed renoprotective
effect of those treatments and also to their renowned
direct antihypertensive effects [68, 69]

The present data revealed that animals
treated with Carv or Nebi showed a significant
increase in renal NOx content as compared to Gly
group; this protection was more significant in the
group treated with Nebi rather than Carv.
Correspondingly, previous studies demonstrated that
Carv and Nebi increased NO content [70-74].

Carv effects have been found to be blocked
by the inhibition of eNOS enzyme using L-NAME [70].
This suggests that Carv’s actions are largely NO-
mediated. Moreover, this might explain the current
observed Carv-induced rise in renal NO content and
suggests it to be dependent on stimulation of intact
eNOS. The Nebi-induced elevation of NO content was
more significant than that of Carv because Nebi can
increase NO bioavailability by, at least, two
mechanisms: by increasing NOS activity [75], or,
under conditions of oxidative stress, by reducing O,
generation and inhibiting eNOS uncoupling and,
therefore, NO inactivation [76].

NO exerts a protective role against renal
damage in several animal models of kidney disease
as well as in human chronic renal failure. It promotes
the increase of RBF and exerts antigrowth and
antiproliferative effects on vascular smooth muscle
[77]. It also plays an important role in regulating renal
hemodynamic and functions [78]. Interestingly, Maree
et al. [79] indicated that NOS inhibition worsens Gly-
induced ARF model, while NO supplementation
protects against it.

In conclusion, the present study revealed that
treatment of rats with Carv (2.5 mg/kg/day, po) or
Nebi (10 mg/kg, po) protected against renal damage
involved in Gly-induced RM-mimicking ARF. The
findings demonstrated the involvement of the

antioxidant and NO releasing properties of both drugs
and suggested their involvement in this renoprotective
effect.
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Introduction

In the last three decades, herbal agents have

Abstract

AIM: This study evaluated the curative potential of Crinum giganteum in the treatment of
schizophrenia using an NMDA-receptor antagonist-induced schizophrenic Wistar rat model.

METHODS: Twenty-five adult Wistar rats of both sexes of average weights 180 g were divided into
two groups: control and schizophrenic rat models. The controls received 0.1 ml of 0. 9% saline,
while schizophrenia was induced in models using 25 mg/kg of ketamine hydrochloride (i.p.) for 7
days. On the 8 day models were divided into group’s k1, k2, k3 and k4 of 5 rats each. K1 and the
controls were sacrificed then, groups k2 and k3 were treated with 5 mg/kg and 10 mg/kg agueous
leaf extract of Crinum giganteum while, k4 (standard) received 25 mg/kg of chlorpromazine orally
for 28 days. Amygdala were harvested, processed and stained with Haematoxylin and Eosin (H &E)
stain, Neuron-specific enolase (NSE) marker was also used to monitor the curative effect on the
amygdala.

RESULTS: Degenerative changes and increased NSE immunoreactivity were observed in the
untreated models. Extract-treated models showed normal amygdala and negative NSE
immunoreactivity while chlorpromazine treated models revealed decreased NSE immunoreactivity.

CONCLUSION: Crinum giganteum extracts exhibits better curative effect than the standard
antipsychotic agent.

acetylcholine and glutamate in the limbic areas [2, 3].

The most widely researched are the
dopamine hypotheses which implicated diminished
secretion of dopamine neurotransmitter in the

gained popularity and increased patronage due to
their folklore use in the management of some disease
conditions. The world health organisation (WHO)
indices showed that 1% of the world population
depend on herbal agents in the treatment of diseases
including mental disorders such as schizophrenia [1].

Schizophrenia disturbs thought processes,
emotions and regulatory mechanisms involved in the
secretion of neurotransmitters: dopamine, serotonin,

neurochemistry of schizophrenia [4-8]. However, the
glutamate hypothesis of schizophrenia posits
dysfunction of the N-methyl-D-aspartate (NMDA)
glutamate receptor in schizophrenia. The NMDA
receptors are a major subtype of glutamate receptors
and mediate slow excitatory postsynaptic potentials
(EPSPs). These slow EPSPs are considered critical
for the proper expression of complex behaviours, such
as associative learning, working memory, behavioural

Open Access Maced J Med Sci. 2016 Sep 15; 4(3):337-341.
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flexibility and attention which are impaired in
schizophrenia [4, 5]. In early development, it aids the
development of neural pathways whose malfunction
may lead to susceptibility to schizophrenia [1].

Evidence from basic and clinical researchers
show that genes associated with the risk for
schizophrenia influence the modulatory sites on the
NMDA receptor or intracellular receptor interacting
proteins that link glutamate receptors to signal
transduction pathways [9]. A postmortem study
reported changes in glutamate receptor binding,
transcription, and subunit protein expression in the
prefrontal cortex, thalamus, and hippocampus of
subjects with schizophrenia [10]. Antagonists of the
NMDA receptor elicit schizophrenic symptoms in
recreational use or administration of a single low dose
of such agents [11, 12]

Phencyclidine (PCP) or ketamine produces
"schizophrenia-like" symptoms that resemble positive
(delusion and hallucination), negative (avolition,
apathy, and blunted affect), and cognitive deficits in
healthy individuals and rodents [4, 5, 13-16]. In
addition, the NMDA glutamate receptor regulates the
function of other neurotransmitter systems implicated
in the pathophysiology of schizophrenia [17].

In pharmacotherapy, dopamine transmitter is
the target of most antipsychotic drugs for
schizophrenia and NMDA receptor antagonist-induced
schizophrenia [7]. Generally, antipsychotics are able
to manage symptoms like delusion, hallucination and
aggression [18-20]. They are still best described as
control measures as they do not totally cure the
mental disorders. Thence, agents that modulate
glutamate via the NMDA receptors promise to be a
treatment entity towards the discovery of better
pharmacological target and agents that could treat
schizophrenia besides dopamine.

Crinum giganteum is a major herb used in the
treatment of mental illnesses in some parts of Africa
like Cameroun, Niger Republic and Nigeria. In Nigeria,
it is predominantly used in northern where it called
gadalli, Albacce Buru or Albacce Dawaddi [21].
Traditional medicine practitioners in the region have
claimed that Crinum giganteum could cure
schizophrenia and other mental condition [22]. It's
been known that herbal agents could have a toxic
effect, lacks standard formulation and adequate
dosing regimen [22]. To authenticate this claim,
scientific evaluation of the plant is necessary; this
study evaluates the curative potential of aqueous leaf
extract of Crinum giganteum on the amygdala using a
NMDA receptor antagonist to induce schizophrenia
system in Wistar rats.

This was aimed at ascertaining the curative
effect using neuron-specific enolase (NSE) marker
and comparing this property with a standard
antipsychotic (chlorpromazine) agent.

Materials and Methods

Collection and authentication of plant
materials

The leaves were procured from the open
market and identified by the curator Prof. Mrs M.O
Nwosu of the Department of Plant Science and
Biotechnology, University of Nigeria, Nsukka as
Crinum giganteum. Herbarium sheet was prepared
and a voucher specimen (UNH/13/401) was deposited
at the herbarium of same Department.

Preparation of plant extract

The leaves were washed with distilled water
and air-dried under shade for seven days. Thereafter,
the leaves were pulverised into a fine powder, 100
grammes of the dried leaf powder was placed in a
beaker containing 500ml of distiled water. The
mixture was heated on a hot plate with continuous
stirring at 30 °C -40°C for 20 minutes. It was then
allowed to cool and then filtered through mesh cloth.
The filtrate (aqueous extract) was evaporated to a
paste using a vacuum evaporator. This was
transferred into a suitable container and kept in the
refrigerator at low temperature (4 °C) for the
experiment.

Animals and ethical concern

Twenty-five (25) adult Wistar rats of both
sexes of average weights 180 g were purchased from
the animal house of the College of Medicine. The
university of Nigeria, and housed at the animal facility
of the same college. The animals were housed in
netted iron cages in groups of five, fed with grower's
mash and provided water ad libitum. The rats were
maintained under laboratory conditions (temperature
24+2 °C with relative humidity 60-70%, and 12-hour
light-dark cycle). They were acclimatised for two
weeks before the experiment. The experimental
protocols and techniques used in the study were in
accordance with accepted principles for laboratory
animal use and care. The study was reviewed and
approved by the University Health Research Ethics
Committee with certificate number
NKREC/05/01/2008B-FWA00002458-1RB00002323.

Induction of schizophrenia in rat models

Twenty (20) rats were induced using 25
mg/kg ketamine hydrochloride (a NMDA receptor
antagonist) per body weight, intraperitoneal (i.p), for 7
days. The control (group A) had 5 rats which received
0.1ml 0.9% saline. The animals exhibited side to side
head rocking and continuous staggering locomotion.
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Treatment of animals and tissue

processing

On the 8 days, the ketamine group (n = 20)
was divided into four groups (k1-k4). The control
(group A) and group k1 (untreated model) were
sacrificed same day. Groups k2 and k3 received 5
mg/kg and 10 mg/kg of aqueous leaf extract of gadalli
orally respectively, while group k4 received 25 mg/kg
of chlorpromazine orally for 28 days. The rats were
anaesthetized with 50 mg/kg thiopental sodium and
aortic perfusion fixation with 4% paraformaldehyde
was carried out. The brains were dissected out and
further fixed in 4% paraformaldehyde overnight,
amygdala was harvested. Fixed tissues were
dehydrated in ascending grades of ethanol (50%,
70%, 90% and 100%), cleared in xylene and
embedded in paraffin wax. Serial sections of 10um
thick were obtained using a rotatory microtome. Part
of the paraffinized sections was stained using
haematoxylin and eosin (H &E) and the rest were
used for the immunohistochemical study.

Immunohistochemical demonstration of

NSE

The Avidin-Biotin Complex (ABC) method
also referred to the Avidin-biotin Immunoperoxidase
method was used. Paraffin processed tissues were
sectioned at 2 microns on the rotary microtome and
placed on the hot plate at 70 degrees for at least
lhour. Sections were brought down to water by
passing the on 2 changes of xylene, then 3 changes
of descending grades of alcohol (100%, 90%, 70%
and 50%) and finally to water. Antigen retrieval was
performed on the sections by heating them in a citric
acid solution of PH 6.0 using the microwave at power
100v for 15 minutes. The sections were equilibrated
gradually with cool water to displace the hot citric acid
for at least 5 minutes for the section to cool.
Peroxidase blocking was done on the sections by
simply covering sections with 3% hydrogen peroxide
for 15 mins. Sections were then washed with
phosphate-buffered saline (PBS) and protein blocking
was performed using avidin for 15 mins. Sections
were washed again with PBS and endogenous biotin
in tissues was blocked using biotin for 15 mins.

After washing with PBS sections were
incubated with the respective diluted primary antibody
NSE antibody (diluted 1:100) for 60 mins. Excess
antibodies were washed off with PBS and a
secondary antibody (LINK) was applied on the section
for 15 min. Sections were washed and the (LABEL)
which is the horseradish peroxidase (HRP) was
applied on all sections for 15mins. A working DAB (3,
3’-diaminobenzidine) solution was made up by mixing
1 drop (20 microns) of the DAB chromogen to 1ml of
the DAB substrate. This working solution was applied
on sections after washing off the HRP with PBS for at
least 5mins. The brown reactions begin to appear at
this moment especially for positive targets. Excess

DAB solution and precipitate were washed off with
water. Sections  were  counterstained  with
Haematoxylin solution for at least 2 mins and blued
briefly. Sections were dehydrated in alcohol, cleared
in xylene and mounted in DPX.

Results

We can see from the Figure 1 that sections of
amygdala of rats (a) control (0.1ml saline) shows
normal neurons, (b) untreated schizophrenic model
(25 mg/kg ketamine) shows cytoplasmic vacuolations,
(c) and (d) schizophrenic models treated with 5 mg/kg
and 10 mg/kg of ethanolic leaf extract of Crinum
giganteum shows normal neurons respectively, and
(e) schizophrenic model treated with 25 mg/kg of
chlorpromazine shows relatively normal neuron.

Figure 1: Sections of amygdala of rats (a) control (0.1ml saline), (b)
untreated schizophrenic model (25 mg/kg ketamine), (c) and (d)
schizophrenic models treated with 5 mg/kg and 10 mg/kg of
ethanolic leaf extract of Crinum giganteum, and (e) schizophrenic
model treated with 25 mg/kg of chlorpromazine.Arrows. (H&E) x
200

Sections of amygdala of rats (a) control (0.1ml
saline) show negative immunoreactivity, (b) untreated
schizophrenic model (25 mg/kg ketamine) shows
positive NSE immunoreactivity, (c) and (d)
schizophrenic models treated with 5 mg/kg and 10
mg/kg of ethanolic leaf extract of Crinum giganteum
shows NSE negative immunoreactivity respectively,
and (e) schizophrenic model treated with 25 mg/kg of
chlorpromazine shows positive NSE immunoreactivity
(Figure 2).

Figure 2: Sections of amygdala of rats (a) control (0.1ml saline), (b)
untreated schizophrenic model (25 mg/kg ketamine), (c) and (d)
schizophrenic models treated with 5 mg/kg and 10 mg/kg of ethanolic leaf
extract of Crinum giganteum, and (e) schizophrenic model treated with 25
mg/kg of chlorpromazine. NSE x 200
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Discussion

In this study, ketamine-induced neuronal
damage was characterised by cytoplasmic
vacuolation and eccentric nuclei. Ketamine induction
of vacuolation and neuronal cell death in rodents has
been established [7, 23, 24]. This is possible
considering the mechanisms propounded from
previous studies via inhibition or antagonism of N-
Methyl-D- Aspartate (NMDA) receptors [23, 24].

Compensatory  upregulation of NMDA
receptor expression, which is tied to the toxic influx of
calcium and elevated reactive oxygen species (ROS)
generation and neuronal cell death [25, 26]. Another
mechanism involves blockade of an excitatory NMDA
glutamate receptor on the GABA neurones, which
could trigger decrease GABA release and activate
compensatory increase blood flow and metabolism
[27]. Ketamine neurotoxicity also triggers induction of
heat shock proteins (Hsp70) and denaturation of
intracellular proteins in pyramidal neurones [27-29]

The neuronal damage (ketamine
neurotoxicity) observed in the untreated schizophrenic
models was attenuated by treatment with the varying
doses of the extract of crinum giganteum. Meanwhile,
the standard antipsychotic treatment showed relatively
normal neurone which was less prominent compared
to the extract treatment. Their potential or degree of
the effects can further be deduced from the NSE
immunoreactivities.

Neuron-specific enolase (NSE) is expressed
in all neuronal cell types, its detection has been used
to identify neuronal cells and monitor disease
progress in the CNS [30]. The untreated
schizophrenic rat models showed positive and
increased expression of NSE which confirms the
neuronal damage earlier reported in the group. This
was consistent with increased NSE levels seen in
acute neuronal injury in the area of the brain [31]. The
negative NSE immunoreactivity in the extract treated
groups and the verisimilitude with the control attest to
that fact that ketamine effect was reversed and the
amygdala integrity was restored. However, curative
effect of the standard antipsychotic treatment
(chlorpromazine) was less compared to the extract
treatment going by the positive but decreased NSE
immunoreactivity.

We attributed the effect of the extract to the
phytochemicals present in the aqueous leaf extract of
crinum giganteum such as alkaloids, saponins and
glycosides. Saponins generally exhibit antioxidant
activity and ginsenosides saponins are known to
foster neurogenesis [23, 32]. Similarly, glycosides
possess neuroprotective effect [33, 34], which must
have played a role in the reversal effect of the extract.
The activities of these phytochemicals in the extract
have conferred neuroprotective effects by attenuating

effect of the NMDA receptor antagonist (ketamine) in
the treated schizophrenic rat models.

References

1. Joseph TC, Glen TK. The neurochemistry of schizophrenia.
Basic Neurochemistry. 8th ed. Elsevier Inc. Toronto, 2012: 1000-
1011.

2. Osaretin A, Taiwo E, Olumuyiwa A. Extracts of
Cnestisferruginea and Rauwolfia vomitoria affect blood chemistry
and GABAergic neurotransmission in ketamine — induced psychotic
rats. FASEB Journal. 2011;25:764-774.

3. Ezequiel U, Jose L, Richard W, Antonio E. Memantine reverses
social withdrawal induced by ketamine in rats. Experimental
Neurobiology. 2013; 22(1):18-22.
http://dx.doi.org/10.5607/en.2013.22.1.18 PMid:23585718
PMCid:PMC3620454

4. Corsen GY. Domino E. Dissociative anaesthesia further
pharmacologic studies and first clinical experience with the PCP
derivatives (C1-581). Anesth Analag . 1966;45:129 -140.

5. Krystal H, Karper LP, Seibyl JP. Subanesthetic effects of the
noncompetitive NMDA antagonist, ketamine, in humans.
Psychotomimetic, perceptual, cognitive, and neuroendocrine
responses. Arch Gen Psychiatry.1994;51(3):199-214.
http://dx.doi.org/10.1001/archpsyc.1994.03950030035004
PMid:8122957

6. Silbersweig DA, Stein E, Froth C, Cahill C, Holmes A, Grootwuk
S, Seaward J, Mckenna P, Chue SE, Schuor L. A functional new
anatomy of hallucination in schizophrenia. Nature. 1995;
378(6553): 176-179. http://dx.doi.org/10.1038/378176a0

7. Bertram GK, Serzan BM, Anthony TT. Sedative-Hypnotic drugs:
Basic and Clinical pharmacology.11th International edition,
McGraw Hill Companies inc., 2009: 371-509.

8. Sharry KT, Wai C. Pharmacological models of psychosis:
Amphetamine and Ketamine. Medical Bulletin. 2011;5:17 -19.

9. Harrison P, Law A, Eastwood S. Glutamate receptors and
transporters in the hippocampus in schizophrenia. Annals of the
New York Academy of Sciences. 2003;1003: 94-101.
http://dx.doi.org/10.1196/annals.1300.006 PMid:14684437

10. Clinton S, Haroutunian V, Davis K, Meador-Woodruff J. Altered
transcript expression of NMDA receptor-associated postsynaptic
proteins in the thalamus of subjects with schizophrenia. American
Journal of Psychiatry. 2003;160:1100-1109.
http://dx.doi.org/10.1176/appi.ajp.160.6.1100 PMid:12777268

11. Alder CM, Malhotra AK, Elman I, Goldberg. T, Egan M. Pickar
D, Brevier A. Comparison of ketamine —induced thought disorder in
health volunteer and thought disorder in schizophrenia. Am J
Psychiatry. 1999;156:1646-1649.
http://dx.doi.org/10.1176/ajp.156.10.1646 PMid:10518181

12. Glen MA, Maamo M. Haloperidol for the treatment of ketamine-
induced emergence delirium. J Anesth Clin. 2007;23(1):65-67.

13. Luby ED, Cohen BD, Rosen B, Gothleb J, Kelly R. Study on a
new schizophrenomemitic drug serryl. Arch Neural Psychiatry.
1959;81:363-369.
http://dx.doi.org/10.1001/archneurpsyc.1959.02340150095011

14. Javitt D. Negative schizophrenic symptomatology and the PCP
(phencyclidine)model of schizophrenia. Hillside Journal of Clinical
Psychiatry. 1987;9:12-35. PMid:2820854

15. Lahti AC, Koffel B, Laporte B, Tamminga CA. Subanesthetic
doses of ketamine stimulate psychosis in schizophrenia,
Neuropsychopharmacology. 1995; 17(3):141-150.
http://dx.doi.org/10.1016/0893-133x(94)00131-i

16. Frank RS, Robert LH. Psychosis: atypical limbic epilepsy
versus limbic hyperexicitability with onset at puberty. Epilepsy
Behav. 2007;10(4):515-520.

340

http://www.mjms.mk/
http://www.id-press.eu/mjms/


http://en.wikipedia.org/wiki/Neurone
http://dx.doi.org/10.5607/en.2013.22.1.18
http://dx.doi.org/10.1001/archpsyc.1994.03950030035004
http://dx.doi.org/10.1038/378176a0
http://dx.doi.org/10.1196/annals.1300.006
http://dx.doi.org/10.1176/appi.ajp.160.6.1100
http://dx.doi.org/10.1176/ajp.156.10.1646
http://dx.doi.org/10.1001/archneurpsyc.1959.02340150095011
http://dx.doi.org/10.1016/0893-133x(94)00131-i

Finbarrs-Bello et al. Effect of Aqueous Leaf Extract of Crinum Giganteum on NMDA-Receptor Antagonist

http://dx.doi.org/10.1016/j.yebeh.2007.02.014 PMid:17416210
PMCid:PMC2680611

17. Gerburg K, Hans-Gert B, Axel B, Gisela G, Gerald W.
Increased neurogenesis in a rat ketamine model of schizophrenia.
Prog Neuropsychopharmacol Biol Psychiatry. 2012;38(2):310-316.

18. Raji Y, Ifabunmi S, Akinsomisoye OS, Morakinyo AO, Oloyo
AK. Gonadal Responses to Antipsychotic Drugs: Chlorpromazine
and Thioridazine Reversibly Suppress Testicular Functions in
Albino Rats. International Journal of Pharmacology. 2005;1(3):
287-292. http://dx.doi.org/10.3923/ijp.2005.287.292

19. Loga P. Chlorpromazine in Migraine. Emergency Medicine
Journal. 2007;24(4): 297-300.
http://dx.doi.org/10.1136/em].2007.047860 PMid:17384391
PMCid:PMC2658244

20. Turner T. Chlorpromazine: unlocking psychosis. British medical
journal. 2007;334(Suppl 1): 7-9.
http://dx.doi.org/10.1136/bmj.39034.609074.94 PMid:17204765

21. Keay RW. Trees of Nigeria. Oxford University Press. USA,
1989:1-6.

22. Tyler VE. Herbs affecting the central nervous system:
Perspectives on newcrops and new uses. ASHS Press, Alexandria,
V A. In: J. Janick (ed.), 1999:442-449.

23. Malhotra AK, Pinals DA, Adler CM, Elman I, Clifton A, Pickar D,
Breier A. Ketamine-induced exacerbation of psychotic symptoms
and cognitive impairment in neuroleptic-free schizophrenics.
Neuropsychopharmacology. 1997;17(3):141-50.
http://dx.doi.org/10.1016/S0893-133X(97)00036-5

24. Chatterjee M, Verma R, Ganguly S, Palit G. Neurochemical
and molecular characterization of ketamine-induced experimental
psychosis model in mice. Biological Psychiatry. 2004;56(5): 317—
322.

25. Sharp FR, Butman M, Aardalen K, Nickolenko J, Nakki R,
Massa SM, Swanson RA, Sagar SM. Neuronal injury produced by
NMDA antagonists can be detected using heat shock proteins and
can be blocked with antipsychotics. Psychopharmacol Bull.
1999;30:555-560.

26. Liu ZL, Xu RX, Yang ZJ, Dai YW, Luo CY, Du MX, Zou YX,

Jiang XD. [Responses of neurons and astrocytes in rat
hippocampus to kainic acid-induced seizures]. Di Yi Jun Yi Da Xue
Xue Bao. 2003;23(11):1151-5.

27. Olney JW, Faber NB. Efficacy of clozapine compared with
other antipsychotics in preventing NMDA-antagonist Neurotoxicity.
J Clin Psychiatry. 1994;55(Suppl B): 43-46. PMid:7961572

28. Sharp FR, Butman M, Wang S, Koistinaho J, Graham SH,
Sagar SM, Noble L, Berger P, Longo FM. Haloperidol prevents
induction of the hsp70 heat shock gene in neurons injured by
phencyclidine (PCP), MK801, and ketamine. J Neurosci Res. 1992;
33:605-616. http://dx.doi.org/10.1002/jnr.490330413

PMid: 1484394

29. Sharp FR, Butman M, Koistinaho J, Aardalen K, Nakki R,
Massa SM, Swanson RA, Sagar SM. Phencyclidine induction of
the hsp 70 stress gene in injured pyramidal neurons is mediated
via multiple receptors and voltage gated calcium channels.
Neuroscience. 1999;62:1079-1092. http://dx.doi.org/10.1016/0306-
4522(94)90345-X

30. Haimoto H, Takahashi Y, Koshikawa T et al.
Immunohistochemical localization of gamma-enolase in normal
human tissues other than nervous and neuroendocrine tissues.
Lab Invest. 1985;52(3): 257-263. PMid:3974199

31. Craig SP, Day IN, Thompson RJ, Craig IW. Localization of
neuron-specific enolase (ENO2). Cytogenet. 1991;12:13.

32. Radad K, Rudolf M, Wolf-Dieter R. Ginsenosides and their
CNS targets. CNS neuroscience and therapeutics. 2011;17(6):
761-768. http://dx.doi.org/10.1111/j.1755-5949.2010.00208.x
PMid:21143430

33. David OK, Emma LW. Herbal extract and phytochemicals; plant
secondary metabolites and the enhancement of human brain
function. Adv Nutri J. 2011,;2:32-50.
http://dx.doi.org/10.3945/an.110.000117 PMid:22211188
PMCid:PMC3042794

34. Kumar GP, Khanum F. Neuroprotective potential of
phytochemicals. Phcog. 2012;6(12): 81-89.
http://dx.doi.org/10.4103/0973-7847.99898 PMid:23055633
PMCid:PMC3459459

Open Access Maced J Med Sci. 2016 Sep 15; 4(3):337-341.

341


http://dx.doi.org/10.1016/j.yebeh.2007.02.014
http://dx.doi.org/10.3923/ijp.2005.287.292
http://dx.doi.org/10.1136/emj.2007.047860
http://dx.doi.org/10.1136/bmj.39034.609074.94
http://dx.doi.org/10.1016/S0893-133X(97)00036-5
http://dx.doi.org/10.1002/jnr.490330413
http://dx.doi.org/10.1016/0306-4522(94)90345-X
http://dx.doi.org/10.1016/0306-4522(94)90345-X
http://dx.doi.org/10.1111/j.1755-5949.2010.00208.x
http://dx.doi.org/10.3945/an.110.000117
http://dx.doi.org/10.4103/0973-7847.99898

ID Design 2012/DOOEL Skopje, Republic of Macedonia
Open Access Macedonian Journal of Medical Sciences. 2016 Sep 15; 4(3):342-347.

http://dx.doi.org/10.3889/0amjms.2016.088
elSSN: 1857-9655
Basic Science

iqldgsign

Influence of Parental and Some Demographic Characteristics on
Overweight/Obesity Status among a Sample of Egyptian Children

Nayera E. Hassan', Sahar A. EI-Masry®’, Tarek Farid®, Aya Khalil*

1Biological Anthropology Department, Cairo, Egypt; %pediatric Department, Medical Research Division, National Research
Centre, Cairo, Egypt (Affiliation ID 60014618)

Citation: Hassan NE, El-Masry SA, Farid T, Khalil A.
Influence of Parental and Some Demographic
Characteristics on Overweight/Obesity Status among a
Sample of Egyptian Children. Open Access Maced J Med
Sci. 2016 Sep 15; 4(3):342-347.
http://dx.doi.org/10.3889/0amjms.2016.088

Keywords: Obesity; overweight; children; parental
factors; residence.

*Correspondence: Sahar Abd El-Raufe El-Masry.
Biological Anthropology Dept., National Research Centre,
El-Bohooth St., Dokki, Giza, Cairo 12622, Egypt. Tel: +2
0106606640. E- mail: masrysa@yahoo.com

Received: 28-Jun-2016; Revised: 27-Jul-2016;
Accepted: 28-Jul-2016; Online first: 27-Aug-2016

Copyright: © 2016 Nayera E. Hassan, Sahar A. El-
Masry, Tarek Farid, Aya Khalil. This is an open-access
article distributed under the terms of the Creative
Commons Attribution License, which permits unrestricted
use, distribution, and reproduction in any medium,
provided the original author and source are credited.

Competing Interests: The authors have declared that no
competing interests exist.

Introduction

Abstract

BACKGROUND: Overweight/obesity is a multi-factorial problem, which results from rapidly
changing social, economic, and physical environments that have led to an energy imbalance.

AIM: To identify the association between childhood overweight/obesity and some socio-
demographic risk factors, as parental age, body mass index (BMI), education and occupation,
family size and residence (urban/rural).

SUBJECTS AND METHODS: Cross-sectional study included 154 children of both sexes; aged 5-
18 years; with their parents; one of them was working at the National Research Centre and from
their relatives and neighbours. Data was collected about the child birth weight, family size, parental
ages, education, occupation and place of residence. Anthropometric measurements including
weight, height, and body mass index (BMI) of children and their parents were conducted.

RESULTS: Obesity was detected among 19.5% of children (BMI > 95th percentile), 75.3% of their
mothers and 49.6% of their fathers (BMI > 30 Kg/m”2). While overweight was present in 11.0% of
the children (BMI > 85th- <95 percentile), 16.9% of their mothers and 36.5% of their fathers (BMI >
25-29.9 Kg/m”2). Child obesity was more prominent in urban than rural areas (21.3% versus
12.5%) and among housewives (22.8%) than among working mothers (16%, p < 0.016). Child
overweight was more common in rural than urban areas (12.5% versus 10.7%) and among children
with high father education (20%). Child BMI had significant positive correlations only with the child
age, parental ages and BMIs, and family size. In spite of that, parental BMIs had significant positive
correlations with each other and with family size, and significant negative correlations with maternal
education and occupation and paternal education.

CONCLUSION: Childhood obesity and overweight were more prominent in urban than rural areas,
among children with non-working housewives mothers and highly educated fathers (college or
above). Parental education and occupation had an indirect significant effect on child BMI through
their significant effect on parental BMIs.

Organization [6] recognised obesity as a major public
health epidemic.

Obesity is a multi-factorial problem, because

An important goal in addressing the global
obesity epidemic is childhood obesity prevention [1].
In recent decades, the worldwide obesity epidemic is
increasing at an alarming rate in childhood and can be
observed in developing countries, which have shown
an increase in the prevalence of childhood obesity [2].

Obesity is an established "risk factor" for
several chronic diseases [3-5]. The World Health

of rapidly changing social, economic, and physical
environments that have led to an energy imbalance in
the population through a dramatic reduction in
physical activity [7-8] and changes in dietary patterns

[9].
Parental and familial characteristics are

presumed to have an impact on offspring's obesity
status not only through shared genes but also through
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shared environments that determine nutrition and
physical activity patterns early in life, as well as
through the interaction of both [10].

Chaparroand Koupil [11] through their study
on three generations of Swedish men and women; to

investigate the impact of parental educational
trajectories on their adult offspring's
overweight/obesity status; concluded that

"Socioeconomic inequalities can have long-term
consequences and impact the health of future
generations. For  overweight/obesity in their
concurrent young cohorts, this inequality was not fully
offset by an upward educational trajectory in their
parent's generation".

In Egypt, as in other parts of the world, the
obesity epidemic affects a growing number of children
and adolescents. A study among female adolescents
showed that 35 percent of the girls were overweight
and 13 percent were obese. Overweight was more
prevalent in urban than in rural girls [12]. In the report
of diet, nutrition and prevention of chronic non-
communicable diseases in Egyptian adolescents [13],
it was found that about 20.5% of the adolescents were
either overweight or obese with higher prevalence
among urban than rural and females compared to
males. In our previous study for assessment of the
prevalence of metabolic syndrome among Egyptian
school students suffering from obesity [14], the
prevalence of obesity is 8.0% among 5798 Egyptian
school students (26.4% were in the pre-pubertal
period and 73.6% were in the pubertal period);
however, the prevalence of overweight is 11%.

So, the purpose of current research is to
estimate overweight and obesity prevalence and to
identify factors, particularly parental risk factors as
age, BMI, education, occupation, and demographic
factors as family size and residence (urban/rural), that
might be associated with overweight and obesity in a
sample of children and adolescents aged 5-18 y to
propose adapted action.

Subjects and Methods

Sample

This study was derived from a cross-sectional
survey through a project funded by National Research
Centre (NRC) Egypt, 2013-2016: entitled "Familiar
Overweight and Obesity in Children and Adolescents:
Diagnostic  Clinical, Behavioral, Genetic and
Biochemical Markers and Intervention” (10th Research
Plan of the NRC), after taking approval from Ethical
Committee of NRC (Registration Number is 13/168).

A total number of 154 child of both sexes (77
males and 77 females) with their parents; one of them
(mainly the mother) was working at the National

Research Centre and from their relatives and
neighbors; were chosen randomly from all categories
of the workers to participate in the study after signing
a written consent form of the Medical Ethical
Committee of NRC. The age range of the children was
between 5 and 18 years with a mean age was 10.83 +
3.82. Participants were informed about the purpose of
the study and their permission in the form of written
consent was obtained.

Methods
Trained interviewers collected detailed
questionnaire from the mothers. Anthropometric

measurements including weight, height, and body
mass index (BMI) of the children and their parents
were conducted.

Detailed questionnaire

Data was collected by trained doctors about
the child age in years; his/her birth weight in Kg.,
place of residence (urban/rural), family size (No. of
persons in the family), parental (mothers and fathers)
age, education and occupation. Parental education
was classified into 3 grades: illiterate, precollege and
college. Maternal occupation was graded as
housewives or working mothers, while father’s
occupation was graded as manual and non-manual
workers.

Anthropometric measurements

Weight was measured using a commercial
scale (Seca Scale, Germany) with accuracy up to
nearest 100 g. The subjects were asked to remove
their footwear and wear minimal clothes before
weighing them. Standing body height was measured,
to the nearest 0.1 cm by using Holtain Stadiometer
with the shoulder in a relaxed position and arms
hanging freely and without shoes. The scales were
recalibrated after each measurement following the
recommendations of the International Biological
Program [15]. Body Mass Index (BMI) was calculated
as body weight in kilogrammes/height in metere”2.
Children BMI percentile was calculated specific for
age and sex based on the Egyptian Growth Reference
Charts [16]. A child with BMI below 85" percentile was
considered healthy weight, with BMI between 85"
and95" percentile overweight and those with BMI =
95" percentile obese. While mothers or fathers with
BMI below 25 Kg/m"2 were considered healthy
weight, with BMI = 25-29.9 Kg/m”~2 overweight and
with BMI = 30 Kg/m”2 were considered obese.

Statistical analysis

Data were analysed using the Statistical
Package for Social Sciences (SPSS/Windows Version

Open Access Maced J Med Sci. 2016 Sep 15; 4(3):342-347.
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16, SPSS Inc., Chicago, IL, USA). Statistical
significance was set at P < 0.05. Parametric data were
expressed as mean + SD, while the non-parametric
data (qualitative) were expressed as frequency
distribution: numbers and percentage of the total.
Comparisons between the different non-parametric
variables were analysed using Chi- square test.
Spearman’s correlation test was used to examine the
association between child and parental BMI with the
different variables under study.

Results

The distribution of the children and their
parental BMI and some selected demographic
variables was shown in Table 1. Obesity was detected
among 19.5% of the children (their BMI > 95"
percentile), 75.3% of their mothers and 49.6% of their
fathers (BMI > 30 Kg/m”2). While overweight was
present in 11.0% of the children (their BMI >85"-<95™
percentile), 16.9% of their mothers and 36.5% of their
fathers (BMI > 25-29.9 Kg/m”2).

The majority of the children (79.2%) were
living in urban areas. The family size ranged between
2 up to 8 members in the family with a mean of 5.1 +
1.12. Most of the mothers (65.1%) were non-working
housewives, and 48.9% of the fathers were manual
workers. College education or above was present in
40.1% of the mothers and 45.9% of the fathers.

Table 1: Descriptive characteristics of the study sample

versus 10.7%). The maternal occupation had a
significant effect on their childhood obesity, as obesity
was more common among housewives (22.8%) than
among working mothers (16%, p < 0.016).

Table 2: Frequency of child obesity and overweight (%) by age,
sex and socioeconomic characteristics

Characteristics N Obesity (29)  Overweight (14)
Age 5-11 97 17 (17.5%) 10 (10.3%)
12-18 57 13 (22.8%) 7 (12.3%)
P value 0.456 0.467
Sex Boys (%) 77 11 (14.3%) 10 (13%)
Girls (%) 77 19 (24.7%) 7 (9.1%)
P value 0.144 0.467
Maternal Education llliterate 33 9 (27.3%) 3(9.1%)
Precollege 54 12 (22.2%) 5(9.3%)
Collage 61 9 (14.8%) 8 (13.1%)
P value 0.741 0.305
Maternal Occupation Housewife 92 21 (22.8%) 7 (7.6%)
Working 50 8 (16%) 8 (16%)
P value 0.016* 0.796
Father Education llliterate 22 (40.9%) 1 (4.5%)
Precollege 47 9 (19.1%) 4 (8.5%)
Collage 60 8 (13.3%) 12 (20%)
P value 0.962 0.003*
Father Occupation Manual 62 13 (21%) 8 (12.9%)
Non-Manual 69 14 (20.3%) 9 (13%)
P value 0.847 0.808
Residence Rural 32 4 (12.5%) 4 (12.5%)
Urban 122 26 (21.3%) 13 (10.7%)
P value 0.000** 0.029*

Weight Status
Child BMI [N (%)]
(N =154)

<85" percentile
85" to<95" percentile
> 95" percentile
BMI < 25 Kg/m"2
BMI 25-29.9 Kg/m"2
BMI > 30 Kg/m"2
BMI < 25 Kg/m"2
BMI 25-30 Kg/m~2
BMI > 30 Kg/im"2

107 (69.5%)
17 (11.0%)
30 (19.5%)
12 (7.8%)
26 (16.9%)
116 (75.3%)
19 (13.9%)
50 (36.5%)
68 (49.6%)

Mother BMI [N (%)]
(N =154)

Father BMI [N (%)]
(N =137)

Father education had also a significant effect
on their childhood overweight, which was the most
prominent among children with father education of
college or above (20%), and the least percentage was
detected among children with illiterate fathers (4.5%, p
< 0.003). However, there was the insignificant effect of
the child age or sex, maternal education or father
occupation on the prevalence of their children obesity
and overweight.

Table 3: Correlation between child BMI and the other factors

Child individual factors

Child age years (Mean + SD[Range]) 10.83 +3.82 [5.1-18]

Child sex Boys [N(%)] 77 (50%)
Girls (%) 77 (50%)
Birth weight (mean + SD) 2.94 + 0.57
Eamily factors
Maternal age years (mean + SD) 38.92 + 8.48 [24-59]
Maternal Education llliterate 33 (21.7%
Precollege 58 (38.2%)
Collage 61 (40.1%)
Maternal Occupation Housewife 95 (65.1%)
Working 51 (34.9%)
Father age years (mean + SD) 45.42 + 7.81 [30-60]
Father Education Illiterate 23 (17.3%)
Precollege 49 (36.8%)
Collage 61 (45.9%)
Father Occupation135 Manual 66 (48.9%)
Non-Manual 69 (51.1%)
Family size (N=153) 5.1+1.12[2-8]
Residence Rural 32 (20.8%)
Urban 122 (79.2%)

Variables Child BMI Number
r p
Child age 0.535** 0.000 145
Birth weight 0.125 0.136 143
Mother age 0.359** 0.000 145
Mother BMI 0.302** 0.000 148
Maternal Education -0.136 0.099 148
Maternal Occupation 0.035 0.680 142
Father age 0.291* 0.001 120
Father BMI 0.227* 0.007 139
Father Education -0.164 0.064 129
Father Occupation -0.015 0.869 131
Residence U/R -0.115 0.160 150
Family size 0.200* 0.015* 149

The residence whether urban or rural was
significantly related to the prevalence of obesity and
overweight (Table 2), where obesity was more
prominent in the urban areas (21.3% versus 12.5%)
and overweight was more in rural areas (12.5%

Child BMI had significant positive correlations
with the child age, parental ages and BMlIs, and family
size (Table 3). In addition, the parental education and
occupation and the place of residence had
insignificant correlations with child BMI.

In spite of that, parental BMIs had significant
positive correlations with each other and with family
size and had significant negative correlations with
maternal education and occupation and paternal
education (Table 4). Moreover, Father BMI had
significant negative correlations with father occupation
and place of residence.
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Table 4: Correlation between parental BMI and the other
factors

Mother BMI Father BMI
r P r P

Child age

Birth weight
Mother age

Mother BMI
Maternal Education
Maternal Occupation
Father age

Father BMI

Father Education
Father Occupation
Residence U/R
Family size

0.089 0.281 0.095 0.267
0.137 -0.043
0.063 0.075
0.359
-0.254
-0.206
0.122

0.105
0.443

0.630
0.382
0.000**
0.002**
0.016
0.199

0.001**
0.012*
0.095
0.000**
0.000**
0.304
0.248
0.027*

-0.262
-0.208
0.152
0.359
-0.388
-0.089
0.094
0.179

0.007**
0.021*
0.002**
0.020*

-0.244
-0.207
-0.260
0.196

Discussion

Several factors may play an important role in
explaining child obesity, including parental influence,
food prices, access to fast food, environment, and
opportunities for physical activities, school nutrition
policies, and advertising. Yet, such “root causes”
cannot always explain excess variance within regions
or racial groups [17]. In recent years, one additional
explanation for the persistent increase in obesity
levels — and one that has received considerable
attention— is the effect of parental risk factors as age,
BMI, education, employment, and demographic
factors as family size and residence (urban/rural).

Current research aimed to investigate
overweight and obesity prevalence and to identify
factors, particularly parental risk factors and
demographic factors as family size and residence
(urban/rural), that might be associated with overweight
and obesity in a sample of 154 child aged 5-18 y of
both sexes, with their parents. Obesity was detected
among 19.5% of the children, 75.3% of their mothers
and 49.6% of their fathers. While overweight was
present in 11.0 % of the children, 16.9% of their
mothers and 36.5% of their fathers. The prevalence of
overweight and obesity in this study was higher than
that reported in previous Egyptian study conducted by
Hafez et al. [18] who showed that the prevalence of
overweight and obesity was 11% and 3.8%,
respectively, among children attending government
schools in Cairo. Hassan et al. [14]; in Giza; and El-
Shafie and his colleagues [19]; in Dakabhlia; found that
the prevalence of overweight and obesity was 11.5
and 8.5%, respectively in primary school children.

This variation might be partially attributed to
the difference in standard curves used for BMI Z-
score classes. Nevertheless, this prevalence was
higher than that reported in similar studies in UK and
Brazil (8.7% and 4%) respectively [20].

Childhood obesity and overweight in the
present study were more prominent in urban than
rural areas, among children with non-working
housewife mothers and highly educated fathers
(college or above). In addition, they were positively
correlated with child age, parental ages, BMIs and

family size. Maternal and paternal BMIs recorded
negative correlation with maternal education,
occupation and paternal education; and positive
correlation with each partner BMI and family size.
Therefore, parental education and occupation had an
indirect negative significant effect on child BMI
through their significant effect on their parental BMIs.

Reviewing literatures for current results: as
regards BMI-Z score classes, Bahbah et al. [21] in
their study of obesity and overweight in primary school
children living in Menoufia governorate; Menouf
district; revealed that the incidence of obesity was
higher among urban than among rural children; which
coincides with our results; and children attending
private schools and of high socioeconomic levels were
more obese. This variation could be attributed to
dietary variation between urban and rural children.

On the other hand, Koiralaa et al. [22] in their
study on prevalence and factors associated with
childhood overweight/obesity of private school
children in Nepal found that children from families,
having < 2 siblings, upper-class family and
advantaged ethnic group and children who were of
larger birth weight (> 4.0 kg) had a greater likelihood
of being overweight/obese.

Talat and El Shahat [23]; in Urban Sharkia
Governorate; Egypt; concluded that risk factors for
overweight and obesity were high in low level of
parent education. The students of illiterate fathers and
mothers had the highest incidence of obesity while the
students of university fathers and mothers had the
lowest incidence of obesity. The relation between the
level of father’s & mother’s education and obesity was
found to be significant. However, childhood obesity
and overweight in the present study were more
prominent in highly educated fathers (college or
above).

Our study showed that parental education and
occupation had an indirect negative significant effect
on child BMI through their significant effect on their
parental BMIs except father “s education. As the
highest prevalence of obesity was among children
with low educated parents, since they are responsible
for food selection for their children as well as their
lifestyle activities. This agrees with several studies
carried out in the developed countries which explain
this association by the belief of low educated parents
that overweight children are healthier than normal
weight children. Therefore, they prefer high calories
food which causes obesity in their children (Glven et
al [24] in Turkey; Thibault et al [25] in France). Like
our study, most studies carried out in developing
countries revealed that the highest prevalence of
obesity was among children with high educated
parents due to parental style with low energy
expenditure [(Matijasevich et al [20] in Brazil
Andegiorgish et al [26] in China).

In addition, there was indirect significant
association between obesity and fathers’ occupation
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since the highest prevalence of obesity was among
students of unskilled workers fathers while the lowest
percentage was among students of professional
fathers. This agrees with several Turkish and
Australian studies which showed that "fathers’
socioeconomic status has an impact on the stable
household habits, dietary values and physical activity"
[27-28].

Results revealed an insignificant association
between obesity and working status of the mother
where obesity is significantly related to non-working
housewife mothers; as obesity occurs due to
unhealthy eating habits and sedentary lifestyle rather
than working status of the mother. This goes parallel
with Glven et al. [24], in Turkey. However, other
studies in developing countries found a significant
association between obesity and working status of the
mother as the child is more likely to be overweight if
his mother works more hours per week during
childhood that impede young children’s access to
healthy foods and physical activity [25, 29].

In  conclusion, childhood obesity and
overweight were more prominent in rural than urban
areas, among children with non-working housewives
mothers and highly educated fathers (college or
above). Parental education and occupation had an
indirect significant effect on child BMI through their
significant effect on their parental BMIs.
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Introduction

Abstract

BACKGROUND: Liver histology remains the gold standard for assessing non-alcoholic fatty liver
disease (NAFLD). Noninvasive serological markers and radiological methods have been developed
to evaluate steatosis to avoid biopsy.

AIM: To put cutoff value for liver enzymes that could predict non-alcoholic steatohepatitis (NASH).

PATIENTS AND METHODS: This study was conducted on 54 patients (with NAFLD diagnosed by
the US). Patients were subjected to history, physical, anthropometric measurements, investigations
including liver enzymes, abdominal US, and liver biopsy. According to biopsy results, patients were
subdivided according to NASH development. Also, biopsy results were correlated to the levels of
liver enzymes.

RESULTS: Forty-seven patients who were suspected to have NAFLD by sonar were confirmed by
biopsy. There was a significant correlation between steatosis degree in biopsy and sonar.
Correlation study between steatosis in biopsy and ALT level showed highly significant positive
correlation. Correlation study between steatosis in biopsy on one side & AST and GGT on the other
side showed significant positive correlation. Cutoff value for detection of NASH using ALT & AST &
and GGT were 50.5, 56, 60.5 respectively with sensitivity = 95.5, 90.5, 86.4 % and specificity =
93.8, 100, 87.5%.

CONCLUSION: Cut off values of liver enzymes can be combined with abdominal sonar to predict
NASH.

cause sampling error and can result in
misinterpretation of the fibrosis score especially in
cases of insufficient specimen [3].

Non-alcoholic fatty liver disease (NAFLD) is
one of the manifestations of metabolic syndrome, that
include hypertension, diabetes, excess body fat
around the waist or abnormal cholesterol levels that
can predispose to heart disease, diabetes, and stroke

[1].

The prevalence of NAFLD is very high in
obese and overweight individuals. NAFLD spectrum
ranges from simple fatty infiltration to more severe
manifestations such as hepatocyte inflammation,
hepatic fibrosis, and cirrhosis [2].

Liver biopsy is considered the best method for
determining disease stage in NAFLD. A biopsy is not
convenient for very large studies and especially for
studying hepatic fibrosis progression as it is invasive.
Moreover, histological assessment of NAFLD may

Ultrasound (US) is now the most widely used
investigation for screening asymptomatic people with
abnormal liver functions and suspected fatty liver [4].
Noninvasive serological markers may be used to
assess steatosis and inflammation to avoid the need
for biopsy [5]. In patients with NAFLD, serum
Gamma-glutamyltransferase (GGT) is often raised
and it has been linked to increased death rate [4].
Alanine aminotransferase (ALT) can be used as an
indicator for liver injury. Itis an important issue to
differentiate simple steatosis from steatohepatitis
because steatohepatitis has a progressive course and
can cause liver failure [6].

The aim of this study was to evaluate liver
enzymes and ultrasonic staging of hepatic steatosis
as predictors for the severity of NAFLD, and trying to
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put cutoff values for liver enzymes that could predict
the development of non-alcoholic steatohepatitis
(NASH).

Patients and Methods

This study was performed in Kasr EIl-Ainy
hospital, Internal Medicine outpatient clinic over a
period of 11 months on 54 obese subjects (BMI
"body mass index” < 30 kg/m™2). They came
complaining of dyspepsia, 17 patients (31.5 %),
osteoarthritis, 15 patients (27.8 %), back pain, 12
patients (22.2 %) and obesity, 10 patients (18.5 %).

The selection of participants in this study was
based on the following Inclusion criteria:

1. All participants aged above 18 years.
2. BMI above 30 kg/m”"2.

3. All patients showed a picture of bright liver
+ hepatomegaly on abdominal ultrasound.

Exclusion criteria:
1. Patients are known to be alcoholic.

2. Patients are known to be positive for
hepatitis C or B.

3. Patients are known to be diabetic.

Each patient was subjected to full medical
history, full clinical examination, and anthropometric
measurements (weight and height of each participant
were measured while the participant was clothed only
in a light gown, and the BMI was calculated as body
weight in kilogram (kg) divided by height squared in
meters “m” (Kg/m”"2), also waist circumference ‘was
measured midway between rib margin and the iliac
crest in a standing position by the same examiner.

Serum biochemistry profile (including serum
levels of ALT, AST “aspartate transferase” and GGT)
was done for every participant.

Abdominal US was performed by the same
operator using a Toshiba Apilo xv scanner equipped
with a broadband 5.3 megahertz curved array probe
to assess the presence of liver steatosis (bright liver).
Liver biopsy was taken for all patients who were
suspected to have NAFLD by the abdominal US.
Liver biopsy was fixed in ten percent neutral
buffered formalin then embedded in paraffin blocks.
Five micrometre thick sections were cut and stained
with hematoxylin and eosin and examined under light
microscope for histopathological diagnosis and
scoring using NAS “NAFLD activity score” scoring
system according to Histological Scoring System for
Nonalcoholic Fatty Liver Disease [7]. This scoring
system addresses the full spectrum of lesions of
NAFLD and allows a diagnostic categorization into

NASH, borderline NASH or not NASH. Fibrosis
staging was evaluated (separately from NASH) from 0
to 4 scales [8]. As regarding statistical analysis, we
considered borderline NASH and NASH as one group
to facilitate comparison between the 2 studied groups
(NASH and non-NASH).

Ethics

The study protocol conformed to ethical
guidelines of the 1975 declaration of Helsinki,
approved by Cairo University Research Ethics
Committee (REC) (No.n-7-2015 in 28-5-2015).

A written informed consent was obtained from
all patients participating in the study. Data were
statistically described in terms of mean * standard
deviation (x SD), median and range, or frequencies
(number of cases) and percentages when
appropriate. Comparison of numerical variables
between the study groups was done using Kruskal-
Wallis test with  posthoc  multiple  2-group
comparisons. For comparing categorical data, Chi-
square (yx2) test was performed. The exact test was
used instead when the expected frequency is less
than 5. Agreement between ultrasound and biopsy
results was tested using kappa statistic. P values
less than 0.05 was considered statistically
significant. All statistical calculations were done
using computer programs SPSS (Statistical Package
for the Social Science; SPSS Inc., Chicago, IL, USA)
version 15 for Microsoft Windows.

Receiver operator characteristic  (ROC)
curves were derived and area under the curve (AUC)
analysis performed to get the best cutoff values for
predicting NASH.

Results

The present study included 54 patients,
suspected to have NAFLD (clinically & by
abdominal ultrasound); and selected from the
outpatient clinic. There were 50 females (92.6%) and
4 males (7.4%). The age of the participants ranged
from 18- 60 years with a mean + SD = 43.17 + 7.371.
BMI of the participants ranged from 30.2kg/m 72 to
42.1 kg/m”2 with a mean £ SD = 34.774 + 3.7613.
Abdominal US showed a high sensitivity in detection
of NAFLD as 87% of the patients who were
suspected to have NAFLD by sonar were confirmed
to have NAFLD by liver biopsy (47 patients out of 54
patients). To facilitate statistical data, we considered
fibrofatty and grade 1 steatosis in sonar as one group
(group 1), also we considered grade 3 and 4 steatosis
as one group (group 3). As to liver biopsy, we
considered grade 0 and 1 steatosis as one group
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(group 1), then we correlate grading of steatosis by
the abdominal US to grading of steatosis by liver
biopsy.

correlation between ultrasonic staging of
steatosis & steatosis in liver biopsy
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Figure 1: Correlation between ultrasonic staging of steatosis &
steatosis in liver biopsy

We found that there was a significant
correlation between both parameters. The sensitivity
of sonar in detecting steatosis grade compared to
biopsy was: 61% in grade 1, 25% in grade 2, and 75%
in grade 3 (Figure 1).

correlation between serum ALT level & NASH
score in liver biopsy
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Figure 2: Correlation between serum alanine transferase (ALT) &
non-alcoholic steatohepatitis (NASH) score in liver biopsy

Correlation study between steatosis in biopsy
& other parameters revealed: 1-Highly significant
positive correlation with ALT (Figure 2) (r = 0.8, P =
0.0001); 2- Positive correlation with AST (r = 0.2, P
=0.05); 3- Positive correlation with GGT (R =0.4, P =
0.05).

ROC Curve
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Figure 3: ROC curve to detect a cut off value of serum ALT that
could predict the development of NASH

According to the results of the liver biopsy,
patients were divided into 2 groups: Group lincluded
patients who have NASH (NASH and borderline
NASH by biopsy). They were 34 patients out of the 54
patients. Group 2 includes patients who do not have
NASH. They were 20 patients out of the 54 patients.
Comparison between NASH & non-NASH groups as
regards laboratory data revealed the significantly
higher level of ALT, AST and GGT in NASH group
than non- NASH group (P value < 0.001).
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Figure 4: ROC curve to detect a cutoff value of serum aspartate
transferase (AST) that could predict the development of NASH

Cutoff value for detection of NASH using

ALT= 50.5 IU/L with sensitivity= 95.5% and
specificity= 93.8% (Figure 3). Cutoff value for
detection of NASH wusing AST= 56 IU/L with

sensitivity= 90.5% and specificity= 100% (Figure 4).
Cutoff value for detection of NASH using GGT= 60.5
IU/L with sensitivity= 86.4% and specificity= 87.5%
(Figure 5).
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Figure 5: ROC curve to detect a cut off value of serum gamma-

glutamyl-transferase (GGT) that could predict the development of
NASH

Discussion

NAFLD includes a spectrum of disorders
defined essentially by macrovesicular hepatic fat
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infiltration occurring in people who do not consume
alcohol in amounts considered harmful to the liver [9].

According to the results of the liver biopsy,
patients were divided into 2 groups the first one
included patients who were proven to have
steatohepatitis and the second group included
patients who do not have steatohepatitis. Although
the present study cannot differentiate between both
studied groups as regards sex, we cannot rely on this
result because of the unequal distribution of sex in the
study.

ALT and AST are important markers of liver
injury. Their levels can be raised in many liver
diseases. ALT is considered to be more accurate for
hepatocyte injury and this is mainly attributed to its
presence in high concentrations in hepatocyte cytosol.
As regards AST, it has two types, cytosolic and
mitochondrial and is found in the hepatocytes,
cardiomyocytes, leukocytes and erythrocytes and
other tissues [10].

In the present study, it was found that ALT,
AST, and GGT were higher in patients with NASH in
comparison to NAFLD patients, and the difference
was highly significant. This agrees with Shi and
colleagues, (2009) [10] who studied patients proven to
have NAFLD by biopsy and found that ALT and AST
levels of NASH group were higher than those of non-
NASH group and found also that ALT is a reliable
indicator of the severity of inflammation. Similarly,
Fracanzani and colleagues, (2011) (studied patients
with NAFLD and found that ALT levels were higher in
steatohepatitis [11].

In contrast to this, Wong and colleagues.
(2009) found that patients with ALT less than half the
upper limit of normal may have the possibility of
NASH [12]. Also, Oh and colleagues, (2006) found

that raised ALT above normal values did not
differentiate between patients who have
steatohepatitis and patients who do not have

steatohepatitis by liver biopsy[13].

As to AST, Ong and colleagues, (2005) found
that AST was a reliable predictor of NASH [14]. The
study done by Pulzi and colleagues, (2011) used a
cutoff value of 30 IU/L for GGT that has a sensitivity
70% of and a specificity of 88.6% to distinguish NASH
from non-NASH groups [15]. Tahan and colleagues,
(2008) studied biopsy-proven NAFLD patients and
divided them into normal and high GGT groups and
found that there were no major differences regarding
the degree of steatosis and inflammation [16].

As to ultrasonography, it is the most widely
used and less invasive method used for NAFLD
diagnosis. It can detect steatosis, which appears as
hyperechogenic parenchyma, termed “bright liver”,
and “blurring of the vascular margins” [17].

Regarding liver US, which was done to all
patients with the same operator prior to biopsy, it was
found that the prevalent steatotic grade in NASH group

was grade 3 (37.5%), in comparison to the non-NASH
group (most of them have grade 1 steatosis (75%).
This may reflect that the degree of steatosis increases
when patients develop steatohepatitis. The sensitivity
of sonar in detecting steatosis compared to liver
biopsy is 61% in grade 1, 25% of grade 2 and 75% in
grade 3.

The results of the current study agree with the
results of Fracanzani et al, (2011) who found that
advanced steatosis independently predicts NASH
[11]. Liver histology is the best diagnostic method for
grading liver steatosis, inflammation and fibrosis, but it
is not routinely used in patients with non-progressive
fatty liver [18].

In the present study, the correlation between
liver ultrasound and liver biopsy was highly significant
in detecting the degree of hepatic steatosis and
subsequently the development of NASH. Cutoff value
for detection of NASH using ALT= 50.5 IU/L with
sensitivity = 95.5% and specificity = 93.8%. In contrast
to our results, Verma et al., 2013 found that there is no
ideal ALT value that can predict NASH and advanced
fibrosis [19]. The study was done by Somaye et al.,
2011 found that using the cut-off value of 35 IU/L for
serum ALT level, did not have a major contribution to
stage NAFLD [20].

The present study showed that the cutoff
value for detection of NASH using AST = 56 IU/L
(international unit per litre) with sensitivity = 90.5%
and specificity = 100%, and for GGT = 60.5 IU/L with
sensitivity = 86.4% and specificity = 87.5%. In regard
to this, Mikako and Hirofumi, 2012 stated that serum
GGT value above 96.5 IU/L, predicted the advanced
stage of fibrosis with 83% sensitivity and 69%
specificity [21].

Although the present study tried to highlight
the important role of US in NAFLD diagnosis and
also the good correlation between US and biopsy
results “if done by an experienced operator”, the quite
novel role of this study is to elucidate also the
promising role of liver enzymes as surrogate markers
for NASH development. If we used these parameter
levels, we can predict the possibilty of NASH
development and so careful follow-up of patients with
a diet and lifestyle interventions to decrease the
development of complications such as fibrosis,
cirrhosis and hepatocellular carcinoma. This
approach may avoid the need for a liver biopsy
which may be refused by most patients and so we
could miss patients who need lifestyle interventions
and regular follow-up. The combination of all of the
three parameters may suggest a higher possibility of
NASH development and so more attention to patient
follow-up. The importance of this study lies in the
presentation of an alternative practical tool that could
help in the diagnosis of NASH without the need for
invasive tools such as liver biopsy.

It is worth to mention that there were some
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limitations in this study such as a discrepancy of a
number of patients in both groups (NASH patients vs.
non-NASH patients), and relatively small number of
the studied patients (it was not easy to persuade
patients to undergo liver biopsy).

In the present study, we concluded that liver
enzymes level can be combined with abdominal sonar
to predict the presence of NASH as a non-invasive
method for diagnosis. Larger studies are needed to
verify the level of liver enzymes that could predict
accurately NASH development.
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Introduction

Abstract

BACKGROUND: Obesity and related morbidity increase in Egyptian women and their children. A
better understanding of dietary and activity patterns is needed to reduce obesity prevalence.

AIM: The present study aimed to assess dietary patterns and physical activity in Egyptian
overweight and obese mothers and to explore its relationships with their children's body mass index
(BMI).

SUBJECTS AND METHODS: This descriptive case-control study was conducted at the National
Research Center. The study included a sample of 64 overweight and obese mothers and 75
children, compared with apparently healthy non-obese mothers and their children of matched age
and social class. Tested questionnaires were used to collect information of the studied subjects.

RESULTS: A statistically significantly higher incidence of unemployment, large family size was
observed in overweight & obese women compared to controls (P < 0.05). Those women who
consumed vegetables more than 3 times a week were less likely to be overweight or obese (P <
0.05). No significant association were detected between mothers' physical activity, dietary
behaviour variables and children’s BMI except for consuming beverages with added sugar (95%CI
= 0.074-0.985, P<0.05).

CONCLUSION: Improper dietary patterns, nonworking mothers and big family size are associated
with obesity among Egyptian women. Emphasis should be given to increasing physical activity and
encourage healthier diets among Egyptian mothers and their children.

Organization statistics, Egypt occupies the 14th place
in obesity worldwide [4]. Childhood obesity is currently
around one in every ten is obese. According to CDC,

Obesity has become an epidemic worldwide
problem affecting both developed and developing
countries [1]. The prevalence of overweight and
obesity in the Arab countries has reached an alarming
level ranging between 50% and 70% for women in the
21st century [2] which necessitates urgent action. In
Egypt, the prevalence of obesity has increased
markedly with the changing food habits and the
increasingly sedentary lifestyles, with nearly 70
percent of the Egyptian adult population being obese
[3]. According to the most recent World Health

the percentage of childhood obesity in the 1980’s
jumped from 7 percent to 17 percent (12.5 million) in
2010 [5].

Several risk factors have been cited as
potential causes for obesity in mothers' and young
children, including socioeconomic status, lack of
physical activity [6], changes in eating habits such as
skipping breakfast [7], consumption of fast foods rich
in fat, sugar and salt, with a decrease in the intake of
whole grains, legumes, fruits and vegetables or
excessive eating [8, 9]. Obesity has led to an increase
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in the prevalence of chronic non-communicable
diseases as type 2 Diabetes, and cardiovascular
disease [10]. All of these factors are being the main
causes of morbidity, mortality, and disability in Arab
countries, and causing more than 50% of total deaths
[11]. Hence, our study aim was to identify the
relationships of specific behaviors (dietary patterns
and physical activity) on body mass index (BMI) of a
sample of Egyptian overweight and obese mothers
compared to controls and to study the effect of these
behaviors, maternal BMI, socioeconomic factors,
family structure on their children’s BMI.

Subjects and Methods

Design and Sample

This descriptive case-control study was
conducted at the National Research Centre (NRC),
Giza, during the period from April 2014 to March
2015. The study included 64 overweight & obese
mothers and 75 children compared with apparently
healthy non-obese mothers and their children of
matched age and social class. The mother’'s age was
ranging from 24-57 years (mean age, 39.38 + 8.51
years). All studied women provided signed written
consent form of the Medical Ethical Committee of
NRC to participate in assessments. A thorough history
and general examination of mothers and their children
were done to exclude forms of obesity other than
exogenous dietetic obesity.

Methods

Data Collection

Data were collected through the pretested
guestionnaire after modification of the same items to
fit the Egyptian setting. Data collectors were
conducted and supervised by a senior dietitian.
Dietary patterns and physical activity were estimated
as times per week according to Giovannucci et al,
[12].

Anthropometric measurements

Anthropometric  measurements including
weight and height were assessed for all the studied
subjects at the National Research Centre. Body
weight was measured to the nearest 0.1kg by a
standard clinical balance. Standing body height was
measured, to the nearest 0.1 cm by using Holtain
Stadiometer. The scales were recalibrated after each
measurement following the recommendations of the
International Biological Program [13]. Body mass

index (BMI) was calculated by dividing weight by
height squared (kg/m”2), then we applied the cutoff
points recommended by World Health Organization
(WHO) reference as follows: Overweight (BMI = 25.00
- 29.99), obesity (BMI = = 30.00) while those with BMI
> 18-24.9 Kg/m”2 were considered normal [14].

Data statistical analyses

Statistical analyses were performed using the
SPSS statistical package software for Windows
version 21 (SSPS Inc, Chicago, USA). Results were
expressed as the mean % SD, frequencies and
percentages. Multiple logistic regression analysis was
done to detect predictors of obesity in children. Odds
ratios and 95% confidence intervals were calculated
for the association between different variables and
obesity in mothers and children. A p-value < 0.05 was
considered significant and p < 0.005 was considered
highly significant.

Results

The study included 64 overweight and obese
women (BMI > 25), with age ranging from 24-57 years
(mean age, 39.38 * 8.51 years), and their mean BMI
was 35.18 + 5.40. The age of 75 children ranged from
6-19 years and their mean BMI was 17.62 + 8.77.
Table 1 shows age and anthropometric measures of
the all studied sample.

Table 1: Age and anthropometric measures of overweight and
obese mothers and their children

. Age Weight Height
Variables (yrs) (kgs) (cm) BMI
Mothers Mean+SD  39.38+851 88.14+15.78 158.03+8.06 35.18 +5.40
Range (24-57) (55-159) (148-195) (25.2-50.4)
Children Mean + SD 1046 £+4.17 36.70+28.61 136.67+19.24 17.62+8.77
Range (6-19) (12.2-95.4) (121-169) (8.2-33.40)
Regarding the education levels of the

participants, almost 83.3% have low educational
levels; (20%) were illiterate, (63.3%) were up to
secondary educated, while (16.7%) were university
educated. About 73.3% of overweight & obese women
in the studied sample are not working, while 26.7%
are working. More than half of the overweight & obese
sample (58.8%) had a large family size between 4 and
10 family members (adults and children) in the home.
As regards unemployment, large family size, there
was a statistically significantly higher incidence among
overweight & obese women compared to controls (P <
0.05), while no significant relationship with their levels
of education (p > 0.05), as shown in Table 2.

Consumption of fast fried food: The
frequency of consuming of fast fried food prepared
outside the home was a common practice in 53.9 % of
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the studied women, at least 1-3 times per week by
(40.1%) versus 4-7 times per week by (13.8%), and
44.6% did not consume any fast fried food.

Table 2: Comparison of socio-demographic characteristics of
overweight and obese women and control groups

Control Overweight
i & Obese P- value
Variables group
group
. - Non working 14.3% 73.3% "
Women occupation Worker, employee 35,706 26.7% 0.002
Women education ~ Miterate 0% 20.0%
levels - Up to secondary 85.7% 63.3% 0.387
- University educated 14.4% 16.7%
0 0
Family size 4 or less members 83.3% 41.2% 0.048*

>4 members 16.7% 58.8%

*Significant difference at P < 0.05; **highly significant difference at P < 0.005.

Sugary Beverages: The intake of sugar-
sweetened beverages in the form of canned fruit juice,
carbonated beverages, and hot drinks (tea, coffee,
and herbal tea) with added sugar was high among the
studied women (95.9 %).

Vegetables and fruits were consumed at
least 1-3 times weekly by 64.6% and 44.6% of the
sample and 4-7 times weekly by 32.3%% and
50.9%o0f sample respectively.

The breakfast meal was skipped by 16.9% of
the studied women, while 77 % used to have
breakfast; the majority of them (58.5 %) had breakfast
4-7 times weekly and the remaining 18.5 % had their
breakfast at least, 1-3 times per week.

Table 3: Dietary patterns and physical activity per week in the

studied overweight and obese women

obese mothers (15.7% vs. 42.9%) respectively with no
significant  differences). Having breakfast and
consumption of sugar-sweetened beverages was a
common practice in the overweight & obese group,
with no significant difference when compared to the
control group (P > 0.05). There was no statistical
difference between overweight & obese mothers as
regards physical activity, both groups being mostly
inactive (Table 4).

Table 5 showed that women who consumed
vegetables more than 3 times per week were less
likely to be overweight or obese (OR = 0.176, 95% ClI
0.031-0.991, P < 0.05).

Table 5: Association between frequency of vegetables and
fruits consumption and mother’s overweight and obesity
women

Non-  Overweight Pearson

Variables obese & Obese Chi- ?ad"dos 95% CI vaFI>ue
women women Square
- 0/
Vegetables gi.n?es 28.6% 69.5% 0.031-
consumption 4.7 4.61 00.176 0'991 0.032*
per week N 71.4% 30.5% .
times
Fruits 1-3 57.1% 49.2%
Consumption e o160 1039 %% o600
per week times 42.9% 50.8% .

Dietary patterns and physical activity per week

Variables 0- time 1-3 times 4-7 times
1-Fast food 44.6% 40.1% 13.8%
2-Beverage with sugar 3.2% 42.9% 53.0%
3-Vegetables 0% 64.6% 32.3%
4-Fruits 0% 44.6% 50.9%
5-Breakfast meal 16.9% 18.5% 58.5%
6-Physical activity 76.9% 9.2% 9.2%

Concerning physical activity: Most (76.9%)
of mothers stated that, they did not practice any sort
of physical activity. Walking was the main physical
activity performed where 9.2% used to walk 1- 3
weekly and the same percentage 9.2% walked 4-7
times/ week (Table 3).

Table 4: Comparison between cases and controls as regard to
practising physical activity and some diet consumption

*Significant difference at P < 0.05.

The regression analysis showed a statistically
significant positive association between children’s BMI
and consumption of beverages with added sugar by
their mothers (95% CI 0.074-0.985, P < 0.05). The
other variables as maternal BMI, education,
occupation, family size, room number, physical
activity, and other dietary behaviour variables were
not significant predictors of children’s BMI as shown in
Table 6.

Table 6: Association between children BMI category and
mother’'s BMI, socio-demographic characteristics, dietary
behaviour, and physical activity (Multiple regression analysis)

Variables B QOdds ratio 95% CI P- value
Maternal education -0.209 0.811 0.219-3.0 0.755
Maternal occupation -0.076 0.927 0.125-6.8 0.941
Family size 0.1 11 0.256-4.7 0.893
Number of rooms -0.105 0.9 0.219-3.6 0.884
Maternal BMI -0.804 0.448 0.37-5.3 0.526
Beverages/ week 1.331 1.259 0.074-0.985 0.047*
Vegetables / week -0.135 0.873 0.602-1.267 0.476
Fruits/ week -0.214 0.807 0.514-1.267 0.352
Breakfast / week 0.075 1.078 0.77-1.51 0.660
Physical activity -0.439 0.645 0.25-1.60 0.346

Variables Behavior during Control Overweight P- value
last week group & Obese
group

Physical No 85.7% 81.4% 0.77

activity / week Yes 14.3% 18.6%

Dietary

patterns

- Fast food / week No 57.1% 48.3% 0.659
Yes 42.9% 51.7%

- Beverage with added No 0% 3.4% 0.62

sugar / week Yes 100% 96.6%

- Breakfast / week No 14.3% 17.2% 0.844
Yes 85.7% 82.8%

*Significant difference at P < 0.05.

Comparing the weekly dietary behaviour

between the studied samples revealed a higher
percentage of fast food consumption in overweight &

*Significant difference at P < 0.05.

Discussion

Obesity is one of the most prevalent nutrition
disorders with increasing trend among people of all
ages all over the world creating a health and
economic burden on their government services [1].
Most of the Arab countries had a major change in their
lifestyle pattern including food consumption and
nutrient intake of high-caloric during last decades [15].
A sedentary lifestyle has lead to the significant
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prevalence of obesity among Egyptian populations
[16]. Hence, the aim of this study was to identify the
relationship of specific behaviors (dietary patterns and
physical activity) that are known to affect energy
intake with the BMI among a sample of overweight
and obese Egyptian mothers and to explore the
possible association between maternal BMI,
socioeconomic factors, family structure and the BMI of
their children.

Our study included 64 overweight and obese
women, with an age ranging from 24-57 years (mean
age, 39.38 + 8.51 years) with a mean BMI of 33.98 +
6.28. Seventy-five children with an age ranged from 6-
19 years and their mean BMI was 17.62 £ 8.77.

Education plays a role in obesity prevalence,
where illiteracy was associated with obesity in the Gulf
countries [17]. In the present study, economic status
was measured by the education level, occupation, and
family size of overweight and obese women compared
to that of the controls. A large family size and low
occupation percentages were common among
overweight and obese women. About 73.3% of
overweight and obese women were not working while
85.7% of the control group were employed (p =
0.002). As regards education of the overweight and
obese women, (20%) were illiterate, (63.3%) were
educated up to secondary school level, while only
(16.7%) had a university degree, the difference with
the control group was statistically not significant
although none of the mothers of the control group was
illiterate. Our findings are in agreement with studies
from Gulf countries, and Colorado that has shown a
strong relationship between obesity prevalence and
low educational level, unemployment, poverty, and
low-income [17, 18].

Maternal behaviours influence their children’s
behaviours directly and the shared home environment
also provides access to foods among them, such as
eating fast food meals together [19]. In our study,
more than 50% (53.9%) of overweight and obese
women consumed fast food 1-7 times per week. Fast
foods are considered a high source of total energy,
total fat, saturated fat, and cholesterol. Higher
frequency of fast-food consumption with added sugars
has been reported in persons of lower socioeconomic
status among obese women in African Americans,
and Arab countries [20-22].

Consuming a diet high in fruits and
vegetables is associated with lower risks of numerous
chronic diseases. Fruits and vegetables in their
natural state have high water and fibre content and
thus are low in calories and energy density which may
help people feel full with a greater quantity of food at a
meal while consuming fewer calories [23].

Vegetables were consumed almost on a daily
basis by 71.4% of the non-obese mothers with a
significantly higher percentage than the rate of
consumption of the obese and overweight mothers (p

< 0.005). In our study, vegetable consumption was the
only strong protector associated with controlling body
mass index against obesity with a significance of less
than 0.05. No significant difference in the frequency of
fruit consumption was detected between the 2 groups
(P > 0.05). Our results were similar to some other
studies in Australia and Spain that have reported low
consumption of vegetables in overweight and obese
women [23, 24]. Data from WHO (Regional Office in
Cairo) indicate that 79% to 96% of adults in 6 Arab
countries (Egypt, Jordan, Iragq, Kuwait, Saudi Arabia,
and Syria) eat less fruit and vegetables per day [11].

Skipping breakfast may be related to obesity,
as individuals who do not eat early in the morning,
may feel hungry later on and then may consume a
greater number of calories during the evening hours
than individuals who eat consistently throughout the
day [25, 26]. In our study, 77 % of the overweight and
obese women had their breakfast meal and it was
skipped by only 16.9%, but most of the Egyptian
housewives tend to have late breakfast. The majority
of the participants had irregular meals with two main
meals per day.

Regular consumption of sugar-sweetened
beverages, particularly carbonated soft drinks,
contributes to the epidemic of overweight and obesity
[27, 28]. In our study, there was no significant
difference between overweight & obese and non-
obese women concerning the intake of sugar-
sweetened beverages in the form of canned fruit juice,
carbonated beverages, and tea with added sugar.
This is not in agreement with Rasheed et al., [29] who
found that regular drinking of soft drinks was
significantly more common among Saudi obese
women than non-obese women. On the other hand,
consumption of beverages with added sugar by the
mothers in our study was the only significant predictor
for children’s BMI, most probably due to easy access
to these beverages kept in the house.

Lack of physical activity in adults of 7 Arab
countries (Egypt, Iraq, Jordan, Kuwait, Saudi Arabia,
Sudan, and Syria) ranged from 33% to 86% according
to WHO statistics [11]. The increase in the number of
hours spent watching television and dependence on
modern means of transport and the decreasing
physical activity leads to the sedentary lifestyle in
Arab societies [30].

Analysis of physical activity pattern in our
study has shown that more than 3/4 of the mothers
(76.9%) had a sedentary life pattern. Walking and
housework were almost the only activities that the
participants were engaged in. Walking was practised
by 9.2% of the participants for 1-3 times/ week while
the same percentage (9.2%) walked 4-7 times weekly.

The problem of childhood obesity is not only
what the children eat, but also their consumption
patterns which mean where, when, and how much
(amount) of food does a child eat [31, 32]. Our results
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showed a statistically positive association between
children’s BMI and consumption of beverages with
added sugar by the mothers (95%CI 0.074-0.985, P <
0.05), other variables as physical activity, dietary
behaviour were not significant predictors of children’s
BMI. Since parents are influential in the development
of health behaviours of their children; efforts to reduce
obesity should take into consideration the child’s
behaviours and weight status within the family [33].

In conclusion, nonworking mothers, large
family size, and higher frequency of fast-food
consumption with added sugars are associated with
obesity among the studied Egyptian mothers. We
recommend the encouragement of consuming healthy
diets and the promotion of physical activity among
Egyptian mothers, and their children.

Limitations: The present study had several
notable limitations including the small sample size, in
addition to the wide age range of children which made
it difficult for more statistics.
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AIM: Helicobacter pylori causes gastric mucosal inflammation and immune reaction. However, the
increase of IL-10, MMP-7, and MMP-7 levels in the serum is still controversial. The objective of this
study was to investigate the serum levels of IL-10, MMP-7 & MMP-9 in gastritis patients with H.
pylori infection.

MATERIALS AND METHODS: A cross-sectional study was done on seventy gastritis patients that
consecutive admitted to endoscopy units. The diagnosis of gastritis was made based on
histopathology and diagnosis of H. pylori infection was based on rapid urease test. Serum samples
were obtained to determine to circulate IL-10, MMP-7, and MMP-9 level. Univariate and bivariate
analysis were done by SPSS version 22.

RESULTS: Forthy percentages of the patients were infected with H. pylori. The IL-10 level was
significantly higher in H. pylori-infected patients compared to non-infected patients. However, there
were no differences between serum levels of MMP-7 and MMP-9 in infected and non-infected H.
pylori patients.

CONCLUSIONS: The immune response to H. pylori promotes systemic inflammation, which was
reflected by the increased levels of serum IL-10. However, there were no significant differences in

MMP-7 and MMP-9 serum levels between positive and negative infected H. pylori patients.

Introduction

Helicobacter pylori are bacteria that
specifically infect the epithelial cells of the human
gastric. Helicobacter pylori are found in the gastric of
more than 50% of humans and frequently is the major
cause of gastritis throughout the world [1].

The increase in cytokine production caused
by Helicobacter pylori has been studied before,
including the anti-inflammatory cytokine. This cytokine
is responsible for the decrease in immune response.
IL-10 is an anti-inflammatory cytokine that is capable
of decreasing the inflammatory responses caused by
H. pylori, which will cause the rise in bacterial num-
bers and the effects mediated by the epithelial cells of
the gaster [2]. Patients with chronic gastritis caused

by H. pylori infection often develops peptic ulcers, as
well as gastric carcinoma and lymphoma [3].

Matrix  metalloproteinases (MMPs) are
believed to have an essential role in the inflammation
process and carcinogenesis, by causing degradation
and remodelling of the extracellular matrix and basal
membrane. MMP are secreted through
transmembrane endoproteinases. MMP has a
catalytic zinc domain, which is required for proteolytic
activity. MMP are able to degrade at least one
extracellular matrix component. MMP-7 and MMP-9
are members of the MMP family, which increase in H.
pylori gastritis and in early gastric carcinoma [4].

There have been many studies on the
immune response based on gastric mucosal cytokine
and MMP expression in H. pylori infection, however,
the data on levels of anti-inflammatory cytokines and
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MMP in the serum.

In this study, the objective is to evaluate the
increase of IL-10, MMP-7 and MMP-9 in patients with
H. pylori infection without any systemic disease and
the correlation with the histopathologic degree of
gastritis.

Patients and Methods

Patient selection

A cross-sectional study was done on seventy
consecutive gastritis patients that were admitted to
endoscopy units at Adam Malik General Hospital and
Permata Bunda Hospital, Medan, Indonesia from
May-October 2014. All patients gave informed
consent and the study was approved by the local
ethical committee. None of the patients had received
antibiotics, bismuth compounds, H2 antagonists,
proton pump inhibitors or immune modulating drugs
within the last four weeks before endoscopy. Patients
with evidence of malignancy, immunosuppression,
metabolic disorders, or gastrointestinal haemorrhage
and patients who had a history of gastric surgery were
excluded [2, 5-7].

Diagnosis of gastritis

Gastritis degree was evaluated from a biopsy
of the mucosa of gastric antrum and body. The biopsy
specimens were fixed in 10% formalin and embedded
in paraffin. The samples were stained using
Hematoxylin-Eosin  and were evaluated by the
pathologist of anatomic pathology referring to the
visual analogue scale of the updated Sydney System.
The higher degree was used if differences of degree
were found between the body and antrum. The
degree of chronic inflammation, neutrophil infiltration,
atrophy, and intestinal metaplasia were scored 0 to 3,
i.e., normal (0), mild (1), moderate (2), and severe (3)

[5].

Diagnosis of Helicobacter pylori

H. pylori were considered positive based on
the positive results of the rapid urease test. In this
study, we used Pronto Dry®. We used gastric antral
biopsy specimen that was taken within 2 cm from the
pylorus for Pronto Dry®. The results of the rapid
urease test were read within 24 hours. The Pronto
Dry® was considered to be positive if the colour
changed from amber to pink-red [6].

Serum levels of IL-10, MMP-7, and MMP-9

Venous blood was drawn using a serum
separator tube and allowed to clot for 30-45 minutes
at room temperature before centrifugation for 15
minutes at approximately 1,000g. Serum was
immediately stored frozen in aliquots at -20°C until
assays for IL-10, MMP-7, and MMP-9 were
performed. IL-10 was assayed by the high sensitive
EBioscience technique, Bender MedSystems GmbH
1030 Vienna, Austria. Circulating MMP-7 and MMP-9
levels were examined in serum using the Quantikine
Human MMP-7-ELISA and Quantikine Human MMP-
9-ELISA (Quantikine, R&D System, Inc., Minneapolis).
Serum levels were expressed as pg/ml. Levels above
the mean were categorised as the high level, and
levels below the mean were categorised as the low
level.

Statistical analysis

SPSS version 22 (SPSS Inc., Chicago) was
used for analysis. The data were analysed using
univariate and bivariate analysis with 95% confidence
intervals. The results were expressed as the mean +
standard deviation. Bivariate analysis was carried out
using the independent t-test, Mann-Whitney test, and
Chi-square test with a p-value < 0.05 was considered
statistically significant.

Results

Demographics of Respondents

There were 70 subjects, consisting of 35
males (50%) and 35 females (50%) subjects. The
average age of the subjects was 49.9 + 13.04 (SD)
years. Most subjects were from the age group of 46-
60 years old. 40% patients were infected with H.
pylori. The occupation of most of the respondents was
housewives (38.57%). The majority of subjects had an
overweight or underweight nutritional status (58.57%)
(Table 1).

Table 1: Characteristics of the subjects

Variables H. pylori positive H. pylori negative Frequency
Sex
Males 17 (24.28%) 18 (25.71%) 35 (50%)
Females 11 (15.71%) 24 (34.29%) 35 (50%)
Age (years)
<30 4 (5.71%) 3 (4.29%) 7 (10%)
30-45 9 (12.86%) 12 (17.14%) 21 (30%)
46-60 9 (12.86%) 18 (25.71%) 27 (38.57%)
>60 6 (8.57%) 9 (12.86%) 15 (21.43%)

Job
Self employed
Employee
Farmer
Housewife
Other

7 (10%)
4 (5.71%)
3 (4.29%)
9 (12.86%)
5 (7.14%)

15 (21.43%)
5 (7.14%)
2 (2.86%)

18 (25.71%)
2 (2.86%)

22 (31.43%)
9 (12.85%)
5 (7.15%)

27 (38.57%)

7 (10%)

Nutritional status
Normal
Underweight and
Overweight

9 (12.86%)
19 (27.14%)

20 (28.57%)
22 (31.43%)

29 (41.43%)
41 (58.57%)

Total 28 (40%) 42 (60%) 70 (100%)
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Helicobacter pylori infection

The circulatory IL-10 levels were significantly
higher in H. pylori-infected patients compared to non-
infected H. pylori patients (p < 0.005). However, there
were no significant differences between serum levels
of MMP-7 and MMP-9 in both groups (Table 2).

Table 2: Serum level of IL-10, MMP-7 & MMP-9 in HP (+) and HP
Q]

H.pylori positive H.pylori negative

Serum Level (pg/ml) Independent t-test

(mean + SD) (mean + SD)
IL-10 1.62 +1.56 1.39 +2.32 0.043*
MMP-7 8.69 + 6.82 8.03 +6.20 0.886
MMP-9 951.86 + 522.07 889.91 + 478.78 0.640

Association serum level of IL-10, MMP-7,
MMP-9 and degree of gastritis

There was no correlation found between IL-10
serum levels with the degree of chronic inflammation
or neutrophil infiltration. There was no correlation
found between MMP-7 serum levels with the degree
of chronic inflammation or neutrophil infiltration. The
same results were found for MMP-9 serum levels.
There was no correlation found between MMP-9
serum levels with the degree of chronic inflammation
or neutrophil infiltration (Table 3).

Table 3: Association serum levels of IL-10, MMP-7, MMP-9 and
degree of chronic inflammation and neutrophil infiltration

Chronic Inflammation Neutrophil Infiltration

Normal + Moderate Normal Moderate

Cytokines Mild + Severe OR (IE;S% P + Mild + Severe OR (95%
N@®%)  N(%) N(%) N (%)
- 15 19 26
IL-10  High 1.01 8(11.43) 0872
(@143) (714 (5g. gg7g 3714 (0.65-  0.364
Low 16 20 1.70) 24 12 1.17)
(22.86)  (28.57) : (34.29)  (17.14) :
- 12 23 23 12
MMP-7 High 158 117
(7.14) (321':6) 091-  0.092 322';36 1714 o87- 0290
Low 190714) ,o00  275) (67 80143 158)
MMP-9 High 14 (20) 21(30)  1.21 (3%9) (151171) 1.08
= 5 ©72 0470 22 - ©081- 0597
LW 0429) (2571 2% (37.14) 9(12806)  149)

There was no correlation found between IL-10
serum levels with the degree of atrophy or intestinal
metaplasia. There was no correlation found between
MMP-7 serum levels and the degree of atrophy or
intestinal metaplasia.

Table 4: Association serum levels of IL-10, MMP-7, MMP-9 and
degree of atrophy and intestinal metaplasia

Atrophy Intestinal Metaplasia
Cytokines Normal + Moderate Normal Moderate
Mild + Severe ORC(?)S% P +Mild + Severe (95?/RC|)
N (%) N (%) N (%) N (%) °
. 27 25
IL-10  High (38.57) 7 (10) 1.13 a1y 901280) 4, ©0.91-
32 (0.88- 0.318 J_)—SO 1.38) 0.276
Low o7y 4 (5.71)  1.45) (42.86) 6 (8.57)
. 30 5 30
MMP-7 High 085 (a4 08 @286) > 097070
(0.65-  0.145 0.743
Low .28 10 1.07) 9 e@sy) 19
(35.71)  (14.28) ' (41.43) :
. 29 6 27 8
MMP-9 High o, o 1.04
(41;1034)) (8.57%) ©810- 0771 (38.57) (11.43) 1,0132)85- 0743
Low 1.33) 28 (40) 7 (10) :

(42.85)  (7.14)

The same results were found for MMP-9
serum levels. There was no correlation found between
MMP-9 serum levels and the degree of atrophy or
intestinal metaplasia (Table 4).

Discussion

The average age of the subjects was 49.9 +
13.04 (SD) years, which concludes that most of the
gastritis patients are at their productive ages. The
results of this study are similar to a study conducted
by Garg B, et al, which reported that the average age
of gastritis patients was 47 years old and the study
reported by Mustapha SK, et al with an average age
of 47 years old [7, 8].

In this study, a group of gastritis patients
without major gastric disease (example: peptic ulcer
and gastric carcinoma) were studied with the objective
to examine the presence of H. pylori infection in
gastritis patients. It is known that H. pylori are
correlated with increased expressions of IL-10, MMP-
7, and MMP-9 in the mucosa [9-12].

However, studies on the levels of IL-10, MMP-
7 and MMP-9 in the serum are still limited and
controversial. Owing to that, this study was conducted
with the objective to find the differences between the
serum levels of IL-10, MMP-7 and MMP-9 in patients
with positive and negative H. pylori, and to analyse
the correlations between the serum levels and the
degree of gastritis based on histopathology
appearance.

IL-10 as an anti-inflammatory cytokine has a
role in the initial immune response which is mediated
by B cell. Cytokine IL-10 is involved in the decrease of
the inflammatory response [13]. IL-10 inhibits the
synthesis of IFN-c, IL-1, IL-6, IL-8 and TNF-a, and
also acts as a feedback mechanism in reducing these
cytokines [13, 14]. IL-10 might contribute to the failure
of the immune response to clear H. pylori infection,
and in a previous study we found the increased
secretion of IL-10 in biopsy specimens in H. pylori
infection, with the secretion of the cytokine correlating
with the degree of chronic inflammation. Yamaoka et
al have reported increased expression of IL-10 mRNA
in biopsies from infected patients [15].

IL-10 helps to maintain bacterial colonisation
and exerts its effects directly on gastric epithelial cells
[2, 10, 11]. Goll et al reported that samples from H.
pylori-positive patients showed increased production
of IL-10 as much as 6.7 times the production of
patients with negative H. pylori.

In this study, the serum levels of IL-10
increased significantly in positive H. pylori compared
to negative H. pylori patients. This result was similar
to that reported by Dlugovittzky et al, where the IL-10
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serum levels of the positive H. pylori subjects were
higher compared to negative H. pylori subjects
(p<0.01) [16]. However, other studies reported
different conclusions, In the studies performed by
Russo et al and Bayraktaroglu et al, they reported that
there were no significant correlations between the
positive H. pylori subjects and negative subjects,
which might be caused by inhibition of further
inflammation [17, 18].

H. pylori is able to trigger the expression of
MMP, which is a proteolytic enzyme that has a role in
maintaining and remodelling the interaction between
epithelial cells and the basal membrane [19, 20]. A
study, conducted by Bebb JR et al, found that gastric
biopsy specimens from a positive H. pylori subject will
show in a higher level of MMP-7 protein in the antrum
and corpus [19]. A similar result is found from the
study conducted by Wroblewski et al, which
concluded that the MMP-7 expression in the antrum
and corpus increased with the presence of H. pylori
[21].

In this study, there were no significant
differences in MMP-7 serum levels between positive
and negative H. pylori subjects. The same results
were found in the study by Rautelin et al, which
concluded that there were no significant differences in
MMP-7 serum levels between positive and negative
H. pylori gastritis subjects [22].

Studies by Rautelin HI et al and Li SL et al
found that MMP-9 level increased significantly in the
gastric mucosa of gastritis patients with positive H.
pylori compared to the negative [22, 23]. In a study
conducted by Oliviera, it was found that H. pylori
through a T4SS (Type IV Secretion System) pathway
increases the activity of MMP-9 as a response to the
invasion of H. pylori on the gastric epithelium [24].

In this study, there was no difference in the
serum levels of MMP-9 between the positive and
negative H. pylori patients. Similar results were also
found in the study reported by Rautelin et al and
Ettehad et al, where it was concluded that there were
no significant differences in the MMP-9 levels of the
gastritis patients between the positive and negative H.
pylori subjects [25, 26].

In this study, it was found that there were no
significant correlations found between serum levels of
IL-10, MMP-7, MMP-9 and the degree of chronic

inflammation, neutrophil infiltration, atrophy, or
intestinal metaplasia (p>0.05).
In conclusion, the IL-10 serum levels

increased significantly in positive H. pylori subjects.
There was no significant difference in the average
serum levels of MMP-7 and MMP-9 between positive
and negative infected H. pylori patients. There were
no correlations found between serum levels of IL-10,
MMP-7, MMP-9 with the degree of gastritis based on
histopathology.
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Introduction

Helicobacter pylori infection is associated with
several benign and malignant human diseases. Most
remain
untreated, infection lasts for decades .The prevalence
ranging between 50% in developed
countries and 90% in developing countries [1].

infected  individuals

of infection

H. pylori occupies a unique niche, extremely
acidic environment [2]. The urease of H. pylori is
essential for its colonization and survival at extremely

Abstract

AIM: To evaluate the Immunomodulatory effects of CagA expression; pepsinogen I, Il & gastrin-17
on PMNs and lymphocytes Fas expression in inflammatory and gastric cells; demographic
distribution of Fas molecule in gastric tissue and inflammatory cells.

METHODS: Gastroduodenal biopsies were taken from 80 patients for histopathology and H. pylori
diagnosis. Serum samples were used for evaluation of pepsinogen | (PGI); (PGII); gastrin-17 (G-
17).

RESULTS: Significant difference (p < 0.001) in lymphocytes & PMNs Fas expression; epithelial &
lamina propria Fas localization among H. pylori associated gastric disorders. No correlation
between grade of lymphocytes & PMNs Fas expression in gastric epithelia; lamina propria and
types of gastric disorder. Significant difference (p < 0.001) in total gastric Fas expression, epithelial
Fas; lamina propria and gastric gland Fas expression according to CagA, PGlI; PGIl; PGI/PGII;
Gastrin-17. Total gastric Fas expression has significant correlation with CagA, PGII levels. Gastric
epithelial and gastric lamina propria Fas expression have significant correlation with CagA, PGl;
PGII levels. Significant difference (p < 0.001) was found in lymphocytes & PMNs Fas expression;
epithelial & lamina propria localization of lymphocytes & PMNs Fas expression according to CagA,
PGI; PGII; PGI/PGII; Gastrin-17. Lymphocytes Fas expression have correlation with PGI, PGII,
PGI/PGII. PMNs Fas expression have correlation with PGI, PGII.

CONCLUSION: Fas gene expression and localization on gastric and inflammatory cells affected
directly by H. pylori CagA and indirectly by gastric hormones. This contributes to progression of
various gastric disorders according to severity of CagA induced gastric pathology and gastric
hormones disturbance throughout the course of infection and disease.

low pH, to ensure cytoplasmic homeostasis during
large pH changes that occur during feeding. H. pylori
can use molecular hydrogen as energy source; thus,
its growth depends to some extent on the hydrogen
excreted [3]. H. pylori infected gastric mucosa evolves
through stages of chronic gastritis, intestinal
metaplasia, glandular atrophy, and dysplasia before
carcinoma develops.

asymptomatic. If

H. pylori Infection is associated mostly with
chronic antral gastritis, characterized by a mucosal
infiltration  of polymorphonuclear (PMNs) and
mononuclear leukocytes [4]. Some studies have

364

http://www.mjms.mk/
http://www.id-press.eu/mjms/



AL-Ezzy. Immunomodulatory Effect of H. Pylori Cag A Genotype and Gastric Hormones

reported that H. pylori infection is suggested by the
presence of active inflammation [3]. Neutrophil
infiltration is a hallmark of active inflammation [4]. It is
unknown whether neutrophil infiltration may be a
marker of H. pylori infection.

It is now established that Helicobacter pylori
causes more than 80% of duodenal ulcers and up to
60% of gastric ulcers [3]. The link between
Helicobacter pylori infection and subsequent gastritis
and peptic ulcer disease has been established
through studies of human volunteers, antibiotic
treatment studies and epidemiological studies. In
some individuals, Helicobacter pylori also infect the
corpus region of the stomach. This results in a more
widespread inflammation that predisposes not only to
ulcer in the corpus region, but also to stomach cancer

[3].

Because of extremely low pH, the stomach is
a hostile environment to most other microorganisms.
The ability of H. pylori to flourish in the stomach has
been attributed to protective mechanisms such as its
production of urease, protecting the bacterium from
gastric acidity by creating a basic microenvironment
[5]. However, we reasoned that H. pylori might have
evolved away to gain growth advantage in this niche,
possibly by exploiting a gastric factor. A logical
candidate would be one up regulated by H. pylori
infection.

One such factor is the gastric hormone
gastrin. Gastrin is produced as a prohormone by G
cells located within the gastric antrum. The
prohormone processed to shorter peptides, the most
abundant of which is 17 amino acids long, termed
gastrin-17 (G17). The major role attributed to gastrin
within gastric tissue is the regulation of acid secretion
[6]. After infection, gastrin levels are found to be
consistently elevated and normal physiological
negative feedback control of secretion is lost.
Furthermore, after H. pylori eradication, gastrin levels
are reduced and normal feedback control of gastrin
secretion is restored [6, 7].

A number of studies have investigated the
pathogenicity of H. pylori in relation to cytotoxic
products, including urease, Cag, and vacuolating toxin
(VacA) [8]. Potential apoptosis-inducing activity was
reported in VacA [8] and urease [9]. Apoptosis in H.
pylori-associated gastritis accompanies the activation
of Fas and the Fas ligand system [10] in epithelial
cells. Fas is a member of the tumor necrosis factor
receptor family, which, when bound by its ligand,
activates caspase-8, an initiator of the downstream
apoptotic process that includes the cleavage of other
death substrates, cellular and nuclear morphological
changes and, ultimately, cell death [11]. Variations in
host responses might cause the H. pylori mediated
pathogenesis to result in a variety of clinical
outcomes.

The aim of the present study is to evaluate
the Immunomodulatory effects of CagA gene

expression and gastric secretions (pepsinogen I, -Il,
Gastrinl7) on inflammatory response mainly PMNs
and lymphocytes infiltrations as well as expression of
Fas gene in inflammatory and gastric cells under
influence of CagA and gastric hormones and
demographic distribution of Fas molecule in gastric
tissue and inflammatory cells.

Materials and Methods

Patients

In this cross sectional study, (80) patients,
age range 16-80 years, mean (47.24 t+ 18.82) years,
with clinical indications for upper gastrointestinal tract
endoscopy during June 2013 to January 2015 were
studied. Males represent 44 (55%) versus 36 (45%)
females. This study was conducted according to the
principles of Helsinki declaration. Before endoscopy, a
full explanation about the purpose of this study to all
patients was done. Dully-filled consent form obtained
from all patients that agree to participate in the study.
Approval of ethical review Committee of College of
medicine — Diyala University - Iraq, was taken prior to
initiation of the work at gastroenterology department
of Baqubah teaching hospital in Diyala province - Iraqg.
Any patient under antibiotics or colloidal bismuth
compounds for past one month treatment; having a
history of previous gastric surgery and recent or active
gastrointestinal bleeding was excluded from this
study.

Methods

After topical pharyngeal anesthesia for
overnight fasted Patients, A sterile flexible endoscope
was introduced for full investigation of Stomach and
duodenum. Six biopsy samples from congested,
inflamed or erosive lesions were picked via sterile
biopsy forceps. Samples were placed in Serim®
PyloriTek® Test Kit for detection of urease activity.
Each PyloriTek strip has a built-in positive analyte
control and a negative control, which run concurrently
with the test specimen. The PyloriTek positive control
automatically appears with every test within the
normal 1-hour time. With competitive tests the positive
control is run after waiting 24 hours then inserting a
urease positive control material [12].

Biopsy sample was placed in sterile glass
slide with a drop of normal saline and teased with
sterile scalpel to make smaller fragments of tissue
then another sterile glass slide was placed over the
teased first tissue and the tissue was crushed
between the two glasses then stain by Gram’s
staining. Existence of Gram negative spiral bacteria
embedded in the tissue cells was diagnostic for H.
pylori [13].
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True positive results were considered if a
combination of urease test and Gram stain give
positive results for a single biopsy specimen [14].

Human Fas gene and H. pylori CagA gene
expression detected by insitu hybridization procedure
in 5um thickness serial gastric mucosal sections fixed
on positively charged slides using biotinylated long
DNA probe for Human Fas gene; Cat. No. IH-60047
(fas-6001-B); H. pylori/ CagA gene, Cat. No. IH-60061
(HPY-6001-B) (Maxim biotech-USA) and the DNA
Probe hybridization/Detection System — In Situ Kit
(Maxim biotech-USA), according to Maxim biotech
instruction manual [15].The examination and scoring
were done under light microscope by pathologists at
power X 400 according to the scoring system [16]. For
serological assay blood was drawn from each patient
during the visit to the endoscopy unit. Separated
serum samples were stored at 27°C until analyses.
Serum pepsinogen I(PGI) and II(PGII) and gastrin-17
(G-17) were assayed with ELISA using monoclonal
antibodies to pepsinogen | and Il and gastrin-17
(Biohit Diagnostics, Biohit, Devon, UK). All procedures
were carried out according to the manufacturer's
instructions and results of pepsinogen | and Il
reported in g/l and pmol/l for gastrin-17. The
pepsinogen I: Il ratio was calculated and reported in
fraction [17].

Statistical analysis

Frequency of variables express as
percentage. PG I, Il and G-17 values express as
mean + standard deviation (Mean + SD). Pearson test

for correlation was used for non-categorical data. Chi-
test used to compare the PG I, PGIl, and G17
according to CagA gene expression.

The level of significance was 0.05 (two-tail) in
all statistical testing; significant of correlations
(Pearson, spearman) include also 0.01 (two-tail).
Statistical analysis was performed using SPSS for
windows TM version 17.0, and Microsoft Excel for
windows 2010.

Results

As shown in Table 1 gastric infiltrated
lymphocytes have mild Fas expression in (61.25%)
versus (31.25%) moderate expression (Figurel). Mild
and moderate lymphocytes Fas expression reported
mainly in gastritis (25%) and lastly in, duodenitis
(3.75%) and prepyloric ulcer (2.5%). Significant
difference reported (p < 0.001) in lymphocytes Fas
expression without correlation between grade of Fas
expression and types of gastric disorder (p = 0.266).
Gastric infiltrated PMNs have mild Fas gene
expression in (46.25%), mainly in gastritis (12.5%)
and lastly in prepyloric ulcer (2.5%) (Figurel).
Moderate PMNS Fas expression reported in (3.75%)
in gastric ulcer and gastritis. Significant difference
reported (p < 0.001) in PMNs Fas expression without
correlation between grade of Fas expression and
types of gastric disorder (p = 0.643).

Table 1: Lymphocytes and PMNs Fas gene expression and localization in gastroduodenal disorders

Lymphocyte Fas gene

Presentation 5% 525% 26-50% 50% > To b P value R P value
Gastric ulcer 1 (1.25%) 10 (12.5%) 4 (5%) 0 (0%) 15 (18.75%)
Du 0 (0%) 6 (7.5%) 6 (7.5%) 0 (0%) 12 (15%)
Gastropathy 3 (3.75%) 10 (12.5%) 2 (2.5%) 0 (0%) 15 (18.75%)
Gastritis 2 (2.5%) 20 (25%) 8 (10%) 0 (0%) 30 (37.5%) 197.467 0.000 0.126 0.266
Duodenitis 0 (0%) 3 (3.75%) 3 (3.75%) 0 (0%) 6 (7.5%)
Prepyloric ulcer 0 (0%) 0 (0%) 2 (2.5%) 0 (0%) 2 (2.5%)
Total 6 (7.5%) 49 (61.25%) 25 (31.25%) 0 (0%) 80 (100%)
Presentation PMNs Fas gene
Gastric ulcer 6 (7.5%) 7 (8.75%) 2 (2.5%) 0 (0%) 15 (18.75%)
Du 5 (6.25%) 7 (8.75%) 0 (0%) 0 (0%) 12 (15%)
Gastropathy 9 (11.25%) 6 (7.5%) 0 (0%) 0 (0%) 15 (18.75%)
Gastritis 19 (23.75%) 10 (12.5%) 1(1.25%) 0 (0%) 30 (37.5%) 147.179 0.000 -0.053 0.643
Duodenitis 1(1.25%) 5 (6.25%) 0 (0%) 0 (0%) 6 (7.5%)
Prepyloric ulcer 0 (0%) 2 (2.5%) 0 (0%) 0 (0%) 2 (2.5%)
Total 40 (50%) 37 (46.25%) 3 (3.75%) 0 (0%) 80 (100%)
) Cellular Fas gene expressed in epithelial lining 2

Presentation 5% 5050 26-50% 50% > Tow b P value R P value
Gastric ulcer 0 (0%) 11 (13.75%) 4 (5%) 0 (0%) 15 (18.75%)
Du 0 (0%) 4 (5%) 8 (10%) 0 (0%) 12 (15%)
Gastropathy 0 (0%) 9 (11.25%) 6 (7.5%) 0 (0%) 15 (18.75%)
Gastritis 0 (0%) 14 (17.5%) 16 (20%) 0 (0%) 30 (37.5%) 162.347 0.000 0.036 0.754
Duodenitis 0 (0%) 6 (7.5%) 0 (0%) 0 (0%) 6 (7.5%)
Prepyloric ulcer 0 (0%) 0 (0%) 2 (2.5%) 0 (0%) 2 (2.5%)
Total 0 (0%) 44 (55%) 36 (45%) 0 (0%) 80 (100%)
Presentation Cellular Fas gene expressed in lamina propria
Gastric ulcer 0 (0%) 0 (0%) 0 (0%) 15 (18.75%) 15 (18.75%)
Du 0 (0%) 0 (0%) 0 (0%) 12 (15%) 12 (15%)
Gastropathy 0 (0%) 0 (0%) 0 (0%) 15 (18.75%) 15 (18.75%)
Gastritis 0 (0%) 0 (0%) 0 (0%) 30 (37.5%) 30 (37.5%) 162.347 0.000 -0.036 0.754
Duodenitis 0 (0%) 0 (0%) 0 (0%) 6 (7.5%) 6 (7.5%)
Prepyloric ulcer 0 (0%) 0 (0%) 0 (0%) 2 (2.5%) 2 (2.5%)
Total 0 (0%) 0 (0%) 0 (0%) 80 (100%) 80 (100%)
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Figure 1: In situ hybridization for human Fas in gastric tissue
section mainly in inflammatory cell infiltrates (A) lymphocytes; (B)
PMNS, (C) negative expression. Bar size = 50 ym. staining by
BCIP/NBT (bluish purple) counterstained with nuclear fast red

Mild (55%) to moderate (45%) Fas gene
expression on inflammatory cells (lymphocytes and
PMNSs) infiltrated in gastric epithelial lining were
reported. Mild Fas expression detected mainly in in
gastritis (17.5%) and lastly in DU (5%). Moderate Fas
expression detected in gastritis (20%), and finally in
prepyloric ulcer (2.5%). There was significant
difference (p < 0.001) in epithelial localization of
lymphocytes & PMNs Fas among disorders without
correlation (p = 0.754). Fas overexpression was
detected in lymphocytes and PMNs infiltrated in
lamina propria, mainly in gastritis (37.5%), gastric
ulcer & gastropathy (18.75%), prepyloric ulcer (2.5%).
There was significant difference (p < 0.001) in lamina
propria localization of Fas expressing lymphocytes &
PMNs among disorders without correlation (p =
0.754).

As shown in Table 2, overexpression of Fas
on gastric cells reported in (61.25%), moderate
expression (31.25%), mild expression (5%). A sum of
(58.75%) of gastroduodenal disorders infected with
CagA positive H. pylori (Figure 2), (43.75%) have
gastric Fas overexpression. Significant difference in

Fas expression among disorders correlated with
between CagA expression (p value < 0.001, p value =
0.001).

Fas over expression reported in (7.5%)
gastric disorders with hypopepsinogenemia, (31.25%)
cases with normal PGI; (22.5%) with PGI
hypersecretion. Moderate Fas expression reported in
(27.5%) cases with normal PGI and (3.75%) with PGI
hypersecretion.  Significant  difference  among
disorders in grade of Fas expression (p value < 0.001)
without correlation with serum level of PGI (p value =
0.643).

Ent® ,_m R o - TP

Figure 2: In situ hybridization for CagA Positive H. pylori in gastric
tissue section .staining by BCIP/NBT (bluish purple) counterstained
with nuclear fast red. Bar size=50 ym. A) Gastric epithelia, B) CagA
expression extended to gastric pits, C) negative expression

Fas over expression reported in (15%) gastric
disorders with normal PGII level; (46.25%) of cases
with hypersecretion of PGII. Significant difference
among disorders in grade of Fas expression (p value
< 0.001) with correlation with serum level of PGII (p
value = 0.01).

Gastric Fas over expression reported in
(27.5%) of cases with PGI/PGIl hyposecretion;
(33.75%) of normal PGI/PGII. Significant difference
among disorders in grade of Fas expression (p value
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< 0.001) without correlation with serum level of
PGI/PGII (p value = 0.156). Significant difference in
grade of Fas gene expression (p value < 0.001)
without correlation with gastrinl7 level (p value =

in gastric tissue section.
Staining by BCIP/NBT (bluish purple) counterstained with nuclear
fast red. Bar size = 50 uym. A) positive Fas gene In situ
hybridization expression in gastric epithelia; (B) positive Fas gene
In situ hybridization expression in gastric lamina propria; (C)
positive Fas gene In situ hybridization expression in gastric glands;
(D) Negative In situ hybridization for Fas gene in gastric tissue
section.

As in Table 3, gastric epithelia have mild Fas
expression (61.25%) versus (38.75%) for moderate.
H. pylori CagA infected gastric epithelia has moderate
Fas expression in (26.25%) versus (32.5%) in mild
with significant difference and correlation between
CagA expression and grade of Fas expression (p
value < 0.001, p value = 0.05) (Figure3d). Significant
difference in grade of Fas gene expression (p value <
0.001) with correlation between serum level of PGI
and Fas grade (p value < 0.001).

Significant difference in gastric epithelia Fas

grade (p value < 0.001) with correlation between PGlII
levels (p value = 0.0002). Among (58.75%) patients of
normal PGI/PGII, (25%) have moderate grade of
gastric Fas expression, (33.75%) mild. Significant
difference in grade of gastric epithelial Fas expression
(p value < 0.001) without correlation between level of
PGI/PGII and grade Fas expression (p value = 0.487).
Normal Gastrinl7 detected in (87.5%), (37.5%) have
moderate Fas expression and (50%) was mild.
Hypergastrinemia was detected in (12.5%), (1.25%)
have moderate Fas expression, (11.25%) mild.
Significant difference in grade of Fas expression (p
value < 0.001) without correlation between gastrinl7
and grade of Fas expression (p value = 0.508).

As shown in Table 4, mild Fas expression in
lamina propria (56.25%) versus (43.75%) moderate.
Significant difference and correlation between CagA
expression and Fas expression in lamina propria (p
value = 0.001, p value = 0.056) (Figure3). Significant
difference among disorders in grade of Fas
expression (p value < 0.001) with significant
correlation between serum PGl and grade of Fas
expression in gastric lamina propria (p value = 0.05).
Normal PGIl level detected in (23.75%) patients,
(15%) have moderate grade of Fas expression and
(8.75%) was mild. Hypersecretion of PGIl was
determined in (76.25%) patients, (28.75%) have
moderate grade of gastric Fas expression, (47.5%)
was mild. Significant difference in grade of Fas
expression (p value < 0.001) with correlation between
PGIl level and grade of Fas expression in gastric
lamina propria (p value = 0.001). Significant difference
in grade of Fas expression in gastric lamina propria (p
value < 0.001) without correlation between serum
PGI/PGIlI and grade of gastric lamina propria Fas
expression (p value = 0.519). Significant difference in
grade of Fas expression (p value < 0.001) without
correlation between gastrinl7 level and grade of
gastric lamina propria Fas expression (p value =
0.575).

Table 2: Correlation of Gastric cells Fas gene expression and gastric secretion

Gastric cells Fas gene 2
Parameters x P value R P value
<5% 5-25% 26-50% 50% > Total
CagA Positive 0(0%) 4 (5%) 8 (10%) 35 (43.75%) 47 (58.75%) 60.363 0.000 0.350 0.001
genotype Negative 2 (2.5%) 0 (0%) 17 (21.25%) 14 (17.5%) 33 (41.25%) ) )
<30 ug/L 0 (0%) 0 (0%) 0 (0%) 6 (7.5%) 6 (7.5%)
30-160 pg/L 2 (2.5%) 0 (0%) 22 (27.5%) 25 (31.25%) 49 (61.25%) 1149.995 0.000 -0.053 0.643
PG >160 pgll 0 (0%) 4 (5%) 3 (3.75%) 18 (22.5%) 25 (31.25%)
<3 pg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
1088.09 0.285
PGl 3-15 pg/L 0 (0%) 0 (0%) 7 (8.75%) 12 (15%) 19 (23.75%) 0.000 0.01
>15 pg/L 2 (2.5%) 4 (5%) 18 (22.5%) 37 (46.25%) 61 (76.25%)
<3 pg/L 2 (2.5%) 0 (0%) 9 (11.25%) 22 (27.5%) 33 (41.25%)
1833.79 -0.163
PGI/PGII 3-20 g/l 0 (0%) 4 (5%) 16 (20%) 27 (33.75%) 47 (58.75%) 0.000 0.156
>20 pg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
<1 pmol/ml 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Gastrin-17 1-7 pmol/ml 2 (2.5%) 4 (5%) 19 (23.75%) 45 (56.25%) 70 (87.5%)
586.08 0.000 0.020 0.858
>7 pmol/ml 0 (0%) 0 (0%) 6 (7.5%) 4 (5%) 10 (12.5%)
Total 2 (2.5%) 4 (5%) 25 (31.25%) 49 (61.25%) 80 (100%)
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Table 3: Correlation of Gastric epithelial cells Fas gene expression and gastric secretion

Gastric cells epithelial Fas gene

Parameters P value R P value
<5% 5-25% 26-50% 50% > Total

CagA Positive 0 (0%) 26 (32.5%) 21 (26.25%) 0 (0%) 47 (58.75%) 40177 0.000 0.213 0.058

Genotype Negative 0 (0%) 23 (28.75%) 10 (12.5%) 0 (0%) 33 (41.25%) : : 0.218* 0.052*
<30 g/l 0 (0%) 6 (7.5%) 0 (0%) 0 (0%) 6 (7.5%)

PGI 30-160 pg/L 0 (0%) 34 (42.5%) 15 (18.75%) 0 (0%) 49 (61.25%) 671.43 0.000 0.405 0.000
>160 pg/l 0 (0%) 9 (11.25%) 16 (20%) 0 (0%) 25 (31.25%)
<3 ug/l 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

PGII 3-15 pg/L 0 (0%) 15 (18.75%) 4 (5%) 0 (0%) 19 (23.75%) 650.29 0.000 0.341 0.002
>15 ug/L 0 (0%) 34 (42.5%) 27 (33.75%) 0 (0%) 61 (76.25%)
<3 g/l 0 (0%) 22 (27.5%) 11 (13.75%) 0 (0%) 33 (41.25%)

PGI/PGII 3-20 pg/l 0 (0%) 27 (33.75%) 20 (25%) 0 (0%) 47 (58.75%) 1044.64 0.000 0.079 0.487
>20 pg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
<1 pmol/ml 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Gastrin-17 1-7 pmol/ml 0 (0%) 40 (50%) 30 (37.5%) 0 (0%) 70 (87.5%) 348.498 0.000 -0.075 0.508
>7 pmol/ml 0 (0%) 9 (11.25%) 1 (1.25%) 0 (0%) 10 (12.5%)

* Spearman Correlation

As shown in Table 4, Fas overexpression
appear to be more frequent (53.75%) than moderate
(41.25%) and mild (5%) grade of expression in gastric
glands. Significant difference without correlation
between CagA expression and grade of Fas in gastric
glands (p value = 0.001, p value = 0.743).

Significant difference in grade of Fas
expression (p value < 0.001) without significant
correlation between serum PGI and grade of gastric
glands Fas expression (p value = 0.296).Significant
difference among disorders in grade of Fas (p value <
0.001) without correlation between serum PGIl and
grade of gastric glands Fas expression (p value =
0.501). Significant difference in grade of gastric gland
Fas expression (p value < 0.001) without correlation
between PGI/PGIl serum level and grade of gastric
cells Fas (p value = 0.947). Significant difference
among disorders in grade of Fas gene expression (p
value < 0.001) without correlation between gastrinl7
and grade of gastric glands Fas expression (p value =
0.286).

As shown in Table 5, moderate lymphocytes
Fas expression detected in (31.25%) versus (27.5%)
mild among CagA positive cases. Significant
difference  without correlation between CagA
expression and grade of Fas in lymphocytes (p value
= 0.001, p value = 0.112). Significant difference in
grade of Fas (p value < 0.001) with significant
correlation between serum PGl and grade of
lymphocytes Fas expression (p value = 0.009).Normal
PGIl level detected in (23.75%) of patients, (6.25%)
have moderate and mild grades of lymphocytes Fas
expression. Hypersecretion of PGIlI determined in
(76.25%) of patients, (25%) have moderate grade of
lymphocytes Fas, (55%) was mild. Significant
difference in grade of lymphocytes Fas (p value <
0.001) with correlation between PGII levels and grade
of gastric lymphocytes Fas (p value = 0.035).
Significant difference in gastric lymphocytes Fas (p
value < 0.001) with correlation between serum
PGI/PGIl and grade of gastric lymphocytes Fas
expression (p value = 0.046).

Table 4: Correlation of Gastric lamina propria, gastric glands Fas gene expression and gastric secretion

2

Parameters Gastric Fas gene expressed in lamina propria b4 P value r P value
<5% 5-25% 26-50% 50% > Total

Cag A Positive 0 (0%) 32 (40%) 15 (18.75%) 0 (0%) 47 (58.75%)

genotype Negative 0 (0%) 13 (16.25%) 20 (25%) 0 (0%) 33 (41.25%) 44.315 0.001 -0215 0.056
<30 g/l 0 (0%) 6 (7.5%) 0 (0%) 0 (0%) 6 (7.5%)

Pgi 30-160 pg/L 0 (0%) 19 (23.75%) 30 (37.5%) 0 (0%) 49 (61.25%) 782.410 0.000 -212 0.05
>160 pg/L 0 (0%) 20 (25%) 5 (6.25%) 0 (0%) 25 (31.25%)
<3 ugll 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Pgii 3-15 pglL 0 (0%) 7 (8.75%) 12 (15%) 0 (0%) 19 (23.75%) 746.31 0.000 -0.361 0.001
>15 ug/L 0 (0%) 38 (47.5%) 23 (28.75%) 0 (0%) 61 (76.25%)
<3 ugll 0 (0%) 19 (23.75%) 14 (17.5%) 0 (0%) 33 (41.25%)

Pgilpgii  3-20 pg/L 0 (0%) 26 (32.5%) 21 (26.25%) 0 (0%) 47 (58.75%) 1300.262 0.000 -0.073 0.519
>20 ug/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Gastrin17 <1 pmol/ml 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
1-7 pmol/ml 0 (0%) 40 (50%) 30 (37.5%) 0 (0%) 70 (87.5%) 444.840 0.000 -0.064 0.575
>7 pmol/ml 0 (0%) 5 (6.25%) 5 (6.25%) 0 (0%) 10 (12.5%)

Parameters Fas gene expressed in_Gastric glands X2 P value r P value

Cag A Positive 0 (0%) 2 (2.5%) 21 (26.25%) 24 (30%) 47 (58.75%)

genotype Negative 0 (0%) 2 (2.5%) 12 (15%) 19 (23.75%) 33 (41.25%) 42.496 0.000 0.037 0.743
<30 g/l 0 (0%) 0 (0%) 0 (0%) 6 (7.5%) 6(7.5%)

Pgi 30-160 pg/L 0 (0%) 4 (5%) 22 (27.5%) 23 (28.75%) 49 (61.25%) 723.02 0.000 -0.118 0.296
>160 pg/L 0 (0%) 0 (0%) 11 (13.75%) 14 (17.5%) 25 (31.25%)
<3 ugll 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Pgii 3-15 pg/L 0 (0%) 0 (0%) 7 (8.75%) 12 (15%) 19 (23.75%) 673.75 0.000 0.08 0.501
>15 pg/L 0 (0%) 4 (5%) 26 (32.5%) 31 (38.75%) 61 (76.25%)
<3 ugll 0 (0%) 4 (5%) 5 (6.25%) 24 (30%) 33 (41.25%)

Pgilpgii  3-20 pg/L 0 (0%) 0 (0%) 28 (35%) 19 (23.75%) 47 (58.75%) 1067.56 0.000 0.008 0.947
>20 pg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Gastrin17 < 1 pmol/ml 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
1-7 pmol/ml 0 (0%) 4 (5%) 30 (37.5%) 36 (45%) 70 (87.5%) 363.42 0.000 0.121 0.286
>7 pmol/ml 0 (0%) 0 (0%) 3 (3.75%) 7 (8.75%) 10 (12.5%)
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Table 5: Correlation of Lymphocytes Fas gene and gastric secretion

Lymphocyte Fas gene

Parameters P 525% 26-50% 50% > Towml e P value r P value
Positive 0 (0%) 22 (27.5%) 25 (31.25%) 0 (0%) 47 (58.75%)

Cag A genotype o iive 2 (2.5%) 27 (33.75%) 24 (5%) 0 (0%) 33 (41.25%) 51.219 0.000 0179 0112
<30 pg/L 0 (0%) 5 (6.25%) 1 (1.25%) 0 (0%) 6 (7.5%)

PGI 30-160 pg/L 2 (2.5%) 28 (35%) 17 (21.25%) 0 (0%) 47 (58.75%) 763.23 0.000 -0.291 0.009
>160 g/l 4 (5%) 16 (20%) 7 (8.75%) 0 (0%) 27 (33.75%)
<3 pgil 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

PGII 315 ug/L 0 (0%) 5 (6.25%) 5 (6.25%) 0 (0%) 10 (12.5%) 644.31 0.000 0.236 0.035
>15 g/l 6 (7.5%) 44 (55%) 20 (25%) 0 (0%) 70 (87.5%)
<3 pgll 2 (2.5%) 18 (22.5%) 13 (16.25%) 0 (0%) 33 (41.25%)

PGI/PGII ratio  3-20 pg/L 4 (5%) 31 (38.75%) 12 (15%) 0 (0%) 47 (58.75%) 1259.89 0.000 -0.224 0.046
>20 pg/L 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
<1 pmol/ml 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Gastrin17 1-7 pmol/m 6 (7.5%) 39 (48.75%) 25 (31.25%) 0 (0%) 70 (87.5%) 494.53 0.000 -0.050 0.663
>7 pmol/ml 0 (0%) 10 (12.5%) 0 (0%) 0 (0%) 10 (12.5%)

Parameters PMNs Fas gene 2 P value r P value
Positive 20 (25%) 24 (30%) 3 (3.75%) 0 (0%) 47 (58.75%)

Cag A genotype o iive 23 (28.75%) 10 (12.5%) 0 (0%) 0 (0%) 33 (41.25%) 29.177 0015 0262 0019
<30 pg/L 3 (3.75%) 3 (3.75%) 0 (0%) 0 (0%) 6 (7.5%)

PGI 30-160 pg/L 21 (26.25%) 25 (31.25%) 3 (3.75%) 0 (0%) 49 (61.25%) 654.03 0.000 -0.296 0.008
>160 g/l 16 (20%) 9 (11.25%) 0 (0%) 0 (0%) 25 (31.25%)
<3 pgil 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

PGII 315 ug/L 9 (11.25%) 7 (8.75%) 3 (3.75%) 0 (0%) 19 (23.75%) 534.59 0.000 -.018 0.874
>15 g/l 31 (38.75%) 30 (37.5%) 0 (0%) 0 (0%) 61 (76.25%)
<3 pgll 16 (20%) 17 (21.25%) 0 (0%) 0 (0%) 33 (41.25%)

PGI/PGII 3-20 pg/L 24 (30%) 20 (25%) 3 (3.75%) 0 (0%) 47 (58.75%) 1033.23 0.000 -0.014 0.905
>20 g/l 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
<1 pmol/ml 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Gastrin17 1-7 pmol/m 34 (425%) 33 (41.25 %) 3 (3.75%) 0 (0%) 70 (87.5 %) 324.95 0.000 -0.007 0.952
>7 pmol/ml 6 (7.5 %) 4 (5%) 0 (0%) 0 (0%) 10 (12.5 %)

Significant difference in grade of Fas (p value = 0.008). Significant difference in grade of

expression (p value < 0.001) without correlation
between level of gastrinl7 and grade of gastric
lymphocyte Fas expression (p value = 0.663).
Significant difference with correlation between CagA
expression and grade of PMNs Fas (p value = 0.015,
p value = 0.019), (Table 5). Significant difference in
grade of PMNs Fas (p value < 0.001) with significant
correlation between level of PGl and PMNs Fas grade

Table 6: Correlation of cellular Fas gene and gastric secretion

PMNs Fas (p value < 0.001) without correlation with
PGII level (p value = 0.874). Significant difference in
grade of PMNs Fas expression (p value < 0.001)
without correlation between level of PGI/PGIlI and
grade of PMNs Fas (p value = 0.905). Normal
gastrinl7 detected in (87.5%), (3.75%) have moderate
PMNs Fas grade, (41.25 %) have mild PMNs Fas.

Cellular Fas gene expressed in epithelia

Parameters b4 P value r P value
<5% 5-250 26-50% 50% > Total

Positive 0 (0%) 25 (31.25%) 22 (27.5%) 0 (0%) 47 (58.75%)

Cag A genotype o ative 0 (0%) 19 (23.75%) 14 (17.5%) 0 (0%) 33 (41.25%) 43.225 0.000 -0.104 0358
<30 pgiL 0 (0%) 4 (5%) 2 (2.5%) 0 (0%) 6 (7.5%)

PGI 30-160 pg/L 0 (0%) 27 (33.75%) 22 (27.5%) 0 (0%) 49 (61.25%) 762.552 0.000 0.038 0.737
>160 pgiL 0 (0%) 13 (16.25%) 12 (15%) 0 (0%) 25 (31.25%)
<3 pgil 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

PGII 3-15 pg/lL 0 (0%) 15 (18.75%) 4 (5%) 0 (0%) 19 (23.75%) 689.201 0.000 0.148 0.191
>15 g/l 0 (0%) 29 (36.25%) 32 (40%) 0 (0%) 61 (76.25%)
<3 pg/l 16 (20%) 17 (21.25%) 0 (0%) 0 (0%) 33 (41.25%)

PGIPGII 3-20 g/ 24 (30%) 20 (25%) 3 (3.75%) 0 (0%) 47 (58.75%) 1120.384 0000  -0.068 0547
>20 pgiL 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
<1 pmol/ml 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Gastrin17 1-7 pmol/m 34 (42.5%) 33 (41.25%) 3 (3.75%) 0 (0%) 70 (87.5%) 341.613 0.000 -0.098 0.388
>7 pmol/ml 6 (7.5%) 4 (5%) 0 (0%) 0 (0%) 10 (12.5%)

parameters Cellular Fas gene expressed in lamina propria

<5% 5-25% 26-50% 50% > Total ¥ P value r P value

Positive 0 (0%) 32 (40%) 15 (20%) 0 (0%) 47 (58.75%)

Cag A genotype “gc iive 0 (0%) 13 (16.25%) 20 (25%) 0 (0%) 33 (41.25%) 44.395 0.001 -215 0.056
<30 pgiL 0 (0%) 3 (3.75%) 3 (3.75%) 0 (0%) 6 (7.5%)

PGI 30-160 pglL 0 (0%) 22 (27.5%) 27 (33.75%) 0 (0%) 29 (61.25%) 762.552 0.000 -0.038 0.737
>160 pgil 0 (0%) 20 (25%) 5 (6.25%) 0 (0%) 25 (31.25%)
<3 ugil 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

PGII 3-15 pg/L 0 (0%) 0 (0%) 0 (0%) 19 (23.75%) 19 (23.75%) 689.201 0.000 0.148 0.191
>15 g/l 0 (0%) 0 (0%) 0 (0%) 61 (76.25%) 61 (76.25%)
<3 ugiL 0 (0%) 19 (23.75%) 14 (17.5%) 0 (0%) 33 (41.25%)

PGI/PGII 3-20 ug/L 0 (0%) 26 (32.5%) 21 (26.25%) 0 (0%) 47 (58.75%) 1120.384 0.000 0.068 0.547
>20 g/l 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
<1 pmol/ml 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)

Gastrin17 1-7 pmol/ml 0 (0%) 40 (50%) 30 (37.5%) 0 (0%) 70 (87.5%) 586.079 0.000 0.020 0.858
>7 pmol/ml 0 (0%) 5 (6.25%) 5 (6.25%) 0 (0%) 10 (12.5%)

370 http://www.mjms.mk/

http://www.id-press.eu/mjms/



AL-Ezzy. Immunomodulatory Effect of H. Pylori Cag A Genotype and Gastric Hormones

Hypergastrinemia detected in (12.5%), (5%)
have mild grade of PMNs Fas. Significant difference in
grade of PMNs Fas (p value < 0.001) without
correlation between serum gastrinl7 and grade of
gastric glands Fas (p value = 0.952).

As shown in Table 6, moderate grade of
PMNs & lymphocytes Fas in gastric epithelia reported
in (27.5%) of cases, (31.25%) have mild expression.
Significant difference without correlation between
CagA and grade of PMNs & lymphocytes Fas
expression (p value = 0.015, p value = 0.358).
Significant difference among disorders in grade of
PMNs &lymphocytes Fas expression (p value <
0.001) without significant correlation between PGl
levels and grade of PMNs & Ilymphocytes Fas
expression (p value = 0.737). Significant difference
among disorders in grade of PMNs & lymphocytes
Fas (p value < 0.001) without correlation with PGII
levels (p value = 0.191). Hyposecretion of PGI/PGII
detected in (41.25%), (21.25%) have mild grade of
PMNs & Ilymphocytes Fas expression. Significant
difference in grade of PMNs & lymphocytes Fas (p
value < 0.001) without correlation (p value = 0.547).
Significant difference among disorders in grade of
PMNs Fas expression (p value < 0.001) without
correlation between serum level of gastrin-17 and
grade of PMNs & lymphocytes Fas expression (p
value = 0.388).

As shown in Table 6, significant difference
with  marginal correlation between CagA gene
expression and grade of PMNs & lymphocytes Fas (p
value = 0.001, p value = 0.056). Significant difference
in grade of PMNs & lymphocytes Fas (p value <
0.001) without significant correlation between serum
level of PGI and grade of PMNs &lymphocytes Fas (p
value = 0.737). Significant difference among disorders
in grade of PMNs & lymphocytes Fas (p value <
0.001) without correlation with PGII levels (p value =
0.191).

As shown in Table 6, significant difference
among disorders in grade of PMNs & lymphocytes
Fas expression in lamina propria (p value < 0.001)
without correlation (p value = 0.547). Significant
difference among disorders in grade of PMNs Fas
gene (p value < 0.001) without correlation between
level of gastrin-17 and grade of PMNs & lymphocytes
Fas expression (p value = 0.858).

Discussion

In this cross sectional study, (80) of H. pylori
infected patients, age range 16-80 years, mean (47.24
+ 18.82) years were studied. The frequency of H.
pylori associated disorders in current study starting
from gastritis (37.5%), gastropathy & gastric ulcer

(18.75%), DU(15%), duodenitis (7.5%), prepyloric
ulcer (2.5%) which come in line with others[4] .

In current study high grade of Fas gene
expression was not detected at all. Mild lymphocytes
expression (5-25%) reported in (61.25%), followed by
moderate grade (26-50%) of expression (31.25%)
among different disorders. In PMNs, mild Fas
expression was reported in (46.25%) versus (3.75%)
moderate the frequency of Fas gene expression more
frequently reported in gastritis and gastropathy. Even
there was significant difference in lymphocytes Fas
expression among disorders, there was no correlation
between this expression and type of gastric disorder.
This is a logical finding because the induction of Fas
expression via infiltrating lymphocytes and PMNs is
associated and attributed to the induction via H. pylori
infection [10]. Low Fas expression in infiltrating PMNs
compared with infiltrating lymphocytes may attributed
to the chronic active inflammatory reaction among
different disorders [11].

One of interesting points that the lymphocytes
and PMNs Fas expression in epithelial lining range
from mild (gastric ulcer; gastritis; gastropathy) to
moderate ( gastritis ; DU; gastropathy) with significant
difference. While in lamina propria, infiltrating
lymphocytes and PMNs among all disorders have
high grade of Fas gene expression. This may
attributed to the ability of H. pylori to invade deeply in
gastric tissue gastric beyond mucosal epithelia, which
indicates initiation of interaction between H. pylori and
inflammatory cells in lamina propria leading to
activation of NFkB gene in gastric as well as
Lymphocytes and PMNSs, finally IL8 production and
increase oxidative stress in gastric tissue leading final
to increase Fas gene production which is more
obvious in lamina propria than in gastric epithelia,
reflecting the underling pathology in near future [1, 10,
11].

In current study CagA genotype have a
positive effect and correlation on the gastric cells Fas
over expression in (43.75%). Mild expression detected
in (10%). This results come in line with [1, 10]. This
result come in concordance with opinion of [10, 18]
stated that whenever H. pylori have potent Cag PAI,
bacterial adhesion, good signals will be received by
the gastric epithelial cells which reflect its response by
increasing of expression of MHCII to play as antigen
presenting cell (APC) and strong Th1 response will be
occur with obvious IFNy secretion which acts as good
stimulator for up-regulation of FAS and even FASL in
gastroduodenal tissue and tissue infiltrating
lymphocytes (TILs).

One of exciting things in this study, the
fluctuation of gastric Fas expression independently
from a status of gastric hormones. All cases with
hyposecretion of PGI; PGI/PGIl characterized by
gastric Fas overexpression, (7.5%) vs. (27.5%). On
the other hand all cases with normal gastric hormone
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level also associated with gastric Fas overexpress,
PGI (31.25%), PGIl (15%), PGI/PGII (33.75%), G17
(56.25%) without any significant correlation between a
status of PGI, PGI/PGII, Gastrin 17 and gastric Fas
overexpression. PGIl have positive correlation with
gastric Fas overexpression among different disorders.

These results indicating a H. pylori induced
pangastric type of mucosal inflammation even to
duodenal region that reflects the disruption in gastric
hormones secretion mainly over production of PGI
(31.25%), PGII (76.25%), G17 (5%) [19]. Gastric Fas
expression and gastric hormones have indirect
correlation. Mucosal colonization by the H. pylori
ignites a cascade of events that result in large
increases in inflammatory cytokines in the infected
tissue which were originated from the gastric mucosa
as well as from infiltrating inflammatory cells. Among
these inflammatory cytokines, IL-1, IL-2, TNF-a, and
IFNy that have been shown to up-regulate the
expression of Fas antigen in gastric as well as
inflammatory cells. T-helper type 1 (Thl) cells are
selectively increased during H. pylori infection [20].
Th1 cytokines, such as IFNy and TNF-q, can increase
the release of proinflammatory cytokines, such as IL-8
from the epithelium as well as Fas and Fas ligand
(FasL) 34. Furthermore, these cytokines can also
increase the expression of MHC class Il molecules by
gastric epithelial cells, thereby increasing the binding
of H. pylori to the gastric epithelium [21].

One of frustrating things that there was no
clinical study to evaluates the correlation between
gastric Fas expression and the level of gastric
hormones. One of remarkable finding in current study
when making topographical analysis for the
correlation between gastric hormones and gastric Fas
expression in gastric epithelia, lamina propria and
gastric glands. This study reported a positive
correlation between gastric Fas expression and
PGI;PGII in gastric epithelia, lamina propria but not in
gastric gland even with presence of significant
difference in gastric hormones according to Fas gene
expression.

Attachment of H. pylori on specific molecules
expressed and acts as a receptor in the gastric
epithelia, MHCII and CD74 using multiple adhesins
that have been identified on the outer membrane of H.
pylori such as BabA, SabA. BabA and SabA bind to
fucosylated and sialylated blood group antigens,
respectively. While the attachment of H. pylori using
BabA as an adhesin does not appear to induce
signaling or immune responses from host cells, SabA
appears to be required for activation of neutrophils
and the resulting oxidative burst by binding to
sialylated neutrophil receptors [22]. This inflammatory
signal extended throughout gastric epithelia to lamina
propria also via the effect of neutrophil activating
protein and urease as well as CagA production by H.
pylori which in turn leads to activation of lymphocytes
and gastric NFkB causing production  of

proinflammatory cytokines, mainly IL8 and hence the
gastric epithelia and lamina propria sinking with
inflammatory reaction and cells leading to increase of
Fas expression on gastric epithelia and lamina propria
as well as inflammatory cells [1, 11, 23]. Because
CagA interacts with important signaling mediators in
the gastric cells, it is considered responsible for
changes in cell morphology, adhesion and turnover
[23]. CagA cause increase in Fas expression
independently or in conjunction with other virulence
factors such as urease [10, 11]. At the same time as a
results of pan gastric inflammatory reaction this leads
to direct effects on PGIlI producing cells causing
increase in PGIl production and as a results of
neuroendocrine activity through vagus nerve and
gastrin, PGI also affected. Fas expression on gastric
glands has no correlation with gastric hormones even
in the presence of significant differences in hormones
according to grade of Fas expression may be
associated with fact that gastric glands appear to be
Immunological privileged site.

In current study, H. pylori influence on
apoptosis of lymphocytes in gastric mucosa
lymphocytes Fas expression has positive correlation
with PGI; PGII, PGI/PGII. Obvious fluctuation of
lymphocytes Fas according to gastric hormones from
mild to moderate expression as in Table 5. One of
remarkable finding was the mild to moderate
expression of Fas on PMNS which has positive
correlation with PGl serum level only. This may
attributed to chronic active pangastric inflammation
affecting the PGI, PGIl producing chief cells within
gastric mucosa, reflecting by (3.75%) mild expression
of PMNs, (6.25%) in lymphocytes and clinically
patients suffered from atrophic corpus gastritis. The
mild to moderate expression of Fas on gastric tissue
infiltrating lymphocytes give an indication about the
immunopathological role of these cells in underling
clinical diseases .by relatively low expression of
apoptotic marker (Fas) in lymphocytes as well as
PMNs this will leads to delay spontaneous apoptosis
and prolong their survival. It results in the prolonged
activity of cytokines secreted by these cells and
therefore augments their damaging action upon
gastric mucosa [24, 25]. On the other hand the mild to
moderate expression of Fas receptors on lymphocytes
and PMNs act in delay of their proliferation and affects
its ability to get rid of H. pylori from gastric tissue, and
at sum this will cause persistence infection and a
protective strategy for H. pylori [24, 26].

When making topographical analysis for the
correlation  between  gastric  hormones  and
inflammatory cells (lymphocytes & PMNs) Fas
expression in gastric epithelia, lamina propria; No
correlation was reported between inflammatory cells
(lymphocytes & PMNs) Fas expression and gastric
hormones secretion in gastric epithelia, lamina propria
even with presence of significant difference in gastric
hormones according to Fas gene expression as in
Table 6. This finding reflect the role of; and give an
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indication that H. pylori acts as inducer for Fas gene
expression on gastric cells as well as lymphocytes &
PMNSs, directly through its virulence factors, mainly
products of Cag pathogenicity island, CagA and
others, and indirectly through cytokines produce by
TH1 cells such as IFNy as well as the oxidative stress
produced by reactive oxygen species from
inflammatory cells infiltrated into gastric tissue due to
H. pylori infection [10, 11, 24].

In conclusion, Fas gene expression and
localization on gastric and inflammatory cells affected
directly by H. pylori CagA and indirectly by gastric
hormones. This contributes to progression of various
gastric disorders according to severity of CagA
induced gastric pathology and gastric hormones
disturbance throughout the course of infection and
disease.
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Introduction

The incidence of chronic hepatitis C has been
is a potentially

increasing gradually and

Abstract

BACKGROUND: Acoustic radiation force impulse (ARFI) evaluates liver stiffness non-invasively
and was invented recently. This technique can easily and accurately assess the degree of liver
fibrosis in clinical practice.

AIM: The aim of this study was to detect the diagnostic performance of ARFI elastography in the
staging of fibrosis in some Egyptian patients with chronic HCV infection.

PATIENTS AND METHODS: One hundred ninety patients with chronic HCV infection; 142 men
and 48 women were enrolled in the study. They underwent liver biopsy examination for liver fibrosis
detection. All demographic; clinical and biochemical data were recoded. ARFI examination was
done for all subjects to detect liver stiffness measurement in relation to liver fibrosis detected by
pathological examination of liver biopsies.

RESULTS: Medians of liver stiffness measurement by shear wave velocity showed a significant
increase as a grade of liver fibrosis increases (p < 0.0001, highly significant). Liver stiffness was
directly correlated to age, AST; ALT; INR and liver steatosis (p values were: 0.009; 0.0001; 0.013;
0.006 and 0.04 respectively, significant). On the other hand, liver stiffness was inversely correlated
to albumin; prothrombin concentration and platelets (p values were: 0.0001; 0.001, and 0.0001,
respectively, significant). We found that shear wave velocity can predict F1; F2; F3 and F4 at cut-off
values: 1.22; 1.32; 1.44 and 1.8 respectively.

CONCLUSION: ARFI is a diagnostic noninvasive promising technique for liver fibrosis diagnosis
among Egyptian patients with chronic HCV infection.

and associated complications limit its safety [2].

Recently, various non-invasive techniques for
liver fibrosis assessment have been developed,
including serum biomarkers and elastography

life- techniques. Transient elastography (TE), real-time

threatening problem especially among Egyptians.
Sustained and repeated inflammatory stimuli can
cause a stress repair response in the body, leading to
the accumulation of a large number of extracellular
matrixes in the liver tissue, leading to fibrosis [1].
Progression of fibrosis can cause cirrhosis or even
liver cancer. Therefore, early detection is important for
the prevention and control of liver fibrosis and
cirrhosis. Liver biopsy is the main diagnostic method
for liver fibrosis. However, it is an invasive method

elastography (RTE), acoustic radiation force impulse
imaging (ARFI) are the most frequent elastography
techniques [3, 4].

ARFI evaluates liver stiffness non-invasively
and was invented recently. This technique can easily
and accurately assess the degree of liver fibrosis in
clinical practice [5-7]. Fierbinteanu-Braticevici et al [8]
reported that ARFI elastography showed very good
accuracy in assessing all stages of liver fibrosis. In
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addition, a meta-analysis by Nierhoff et al [9] also
demonstrated good diagnostic accuracy.

Nowadays, early and continuous detection of
liver fibrosis has become increasingly important in
order to make therapeutic decisions, determine
prognosis and to follow-up disease progression.
Hepatic fibrogenesis is a dynamic process reflecting
an imbalanced extracellular matrix turnover.
Evaluating the evolution of fibrosis over time can be
therefore more important than a “once only” diagnosis.
Recent evidence suggesting that liver fibrosis can be
reversible [10, 11], further emphasizes the importance
to monitor fibrosis over time, other than simply
diagnosing its presence and staging its severity.
Accurate, reproducible and easily applied methods
are therefore required for the assessment of hepatic
fibrosis

The aim of this study was to detect the
diagnostic performance of ARFI elastography in the
staging of fibrosis in some Egyptian patients with
chronic HCV infection.

Patients and Methods

Patients

The study was conducted on 190 patients
with chronic HCV infection; 142 men and 48 women
with documented chronic HCV infection, recruited
from Agouza Liver Center and National Research
Center, Cairo. Chronic HCV diagnosis was based on
elevated serum transaminase levels for at least six
months and positive HCV antibody by the second-
generation enzyme-linked immunosorbent assay and
confirmed by detection of circulating HCV RNA using
polymerase chain reaction (PCR). A liver biopsy
specimen was taken from every patient. The current
study was approved by ethical committee in the
national research center. An informed consent was
signed by every patient before enrollment in the study.
Demographic data; clinical data; biochemical
investigations; results of abdominal ultrasonography;
histopathological examination of liver biopsies and
data of ARFI examination were recoded for every
enrolled patient.

We excluded any patients with history renal
disorder, the recent history of cardiovascular disease
or patients with hepatitis B infection or human
immunodeficiency virus infection, autoimmune or
metabolic liver diseases; abnormal coagulation
profiles that preclude liver biopsies; international
normalized ratio (INR) > 1.5, prothrombin time > 50
seconds and platelet count < 50,000/mL. Relative and
absolute contraindications to liver biopsy, e.g. biliary
ductal dilatation, ascites, and the presence of
hepatocellular carcinoma were also excluded.

Histopathological Examination of Liver

Biopsies

Ultrasound-guided percutaneous liver biopsy
specimens were taken from the patients and
examined by two different pathologists , experienced
in liver histology, who were unaware of the laboratory
results or clinical diagnosis. Only specimens with the
inter-observer agreement of stage of hepatic fibrosis
were included in the study. METAVIR scoring system
was used for staging hepatic fibrosis. Every biopsy
specimen was staged on a scale of FO to F4 (FO = no
fibrosis, F1 = portal fibrosis without septa, F2 = few
septa, F3 = numerous septa without cirrhosis, and F4
= cirrhosis) [12, 13].

Acoustic radiation force

elastography

impulse

Acoustic radiation force impulse elastography
was performed for all subjects within two months of
the date of liver biopsy with a Siemens Acuson S3000
Virtual Touch ultrasound system (Siemens AG,
Erlangen, Germany) with a 6Cl transducer. The
principle underlying ARFI elastography is that sharing
of the examined tissue induces a strain in the tissues.
An acoustic “push” pulse is automatically produced by
the ultrasound probe and directed to the side of a
region of interest (ROI), which is where the speed of
the shear wave is measured. This ROl has a
predefined size, provided by the system (10 mm long
and 5 mm wide).

11:34:25 AM 5/17/2016
16.05.17-11:27:46-DST-1.3.12.2 NATIONAL RESEARCH C

a

Liver Segment 7
Vs=2.31 m/s
Depth=5.0 cm

Figure 1: Ultrasonographic picture of ARFI examination for liver

fibrosis

The acoustic “push” pulse generates shear
waves that propagate into the tissue, perpendicular to
the “push” axis. Detection waves are also generated
by the transducer to measure the propagation speed
of these shear waves, which increases with fibrosis
severity [14]. The speed of the shear waves,
measured in meters per second, as well as
measurement depth, is displayed by the system. For
each patient, 10 valid ARFlI measurements were
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performed under fasting conditions, with the patient in
supine position with the right arm in maximum
abduction, by the intercostal approach in the right liver
lobe, 1-2 cm under the liver capsule. Minimal
scanning pressure was applied by the operator; the
patient was asked to stop normal breathing for a
moment to minimize breathing motion. The mean of 8-
10 valid measurements was calculated and
considered indicative of the severity of fibrosis (Fig. 1,
Fig. 2). The operators were blinded to any clinical or
elastographic data.

11:36:35 AM 5/17/2016
NATIONAL RESEARCH C

16.05.17-11:27:46-DST-1.3.12.2
L, |
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Abdomen Shear Velocity Measurements
Liver Segment 7
Vs(m/s)  Depth (cm)

237 438
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231 50 8

221 50 8
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Median 220
Mean 221
Std Dev 0.10
IR 014

Overall Statistics
Median 220 Std Dev 0.10
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NOTE: Shear Wave Speed (Vs) values may vary among manufacturers!
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Figure 2: Output report of ARFI examination wit means, median and
standard deviation

Statistical analysis

Data are expressed as median or mean + SD
or median and range where appropriate. Categorical
data are described as the frequency of the subjects
with a specific characteristic. Chi-square test or
Fisher's exact test was used for comparing categorical
data and Student’s t-test, Mann-Whitney-U-test, or
Kruskal-Wallis test, when appropriate, was used for
comparing continuous variables. The sensitivity-to-
specificity relationship of each noninvasive diagnostic
test was assessed by using receiver operating
characteristic curves. Area under the receiver
operating characteristic curve and the 95% confidence
interval were calculated for detection of histologic
fibrosis stage 2 or higher disease (F = 2), detection of
histologic fibrosis stage 3 or higher disease (F = 3),
and detection of cirrhosis (F4) in the entire study
population. P < .05 was considered indicative of a
significant  difference.  Statistical analysis was
performed using SPSS software version 12.0 (SPSS
Inc., Chicago, IL, USA).

Results

Base line features of the studied patients
were present in Table 1. One hundred ninety patients

with chronic HCV infection who underwent liver
biopsies for pathological examination were enrolled in
the current study from May 2014 to May 2015. They
were 142 men and 48 women with mean age of 53.74
+12.05.

Table 1: Patients’ characteristics

. HCV patients

Variables N = 190
Age in years Mean + SD 53.74 + 12.05
Sex

Male  No (%) 142 (74.7)

Female No (%) 48 (25.3)
PH of Schisto:

Negative No (%) 63 (33.2)

Positive  No (%) 127 (66.8)

Viral load  IU/mL Median (range) 114000 (0- 33400000)
AST IU/L Median (range) 44.50 (1.97-283)
ALT 1U/L Median (range) 38.00 (8.00-270)
Albumin gm/d| Median (range) 3.90 (1.40-4.01)

Total bilirubin mg/d| Median (range) 1.20 (0.20-4.5)

Direct bilirubin mg/dl  Median (range) 0.50 (0.00-3.9)

PC% Median (range) 79.00 (31-199)

INR Median (range) 1.20 (0.8-3.9)

GGT  IU/L Median (range) 31.00 (1.3-271)
Platelets x10 Median (range) 130.50 (0.95-512.00)
AFP__ ng/ml Median (range) 6.50 (0.20-7900)
CHOL _mg/dl Mean + SD 167.69 + 40.36
TRG mg/dl Mean + SD 114.85 + 39.30

Histopathological examination
Steatosis % median(range)

9 (4-17)
Fibrosis :
F1  No(%) 25 (13.2)
F2  No(%) 28 (14.7)
F3  No 2%; ro e
F4  No(% g
Activity: 108 (56.8)
AD  No(%)
8(4.2
Al No(%) 64 533.)7)
A2 No(%) 100 (52.7)
A3 No(%) o o

PH of Schisto: past history of Schistosomiasis; AST: aspartate transaminase; ALT: alanine
transaminase; PC%: prothrombin concentration; INR: international normalized ratio; GGT:
Gamma-glutamyl transpeptidase; AFP: a-fetoprotein; CHOL: cholesterol; TRG:
triglycerides.

The frequency of past  history of
Schistosomiasis was 66.8%. Histopathological
examination of liver biopsies revealed that distribution
of liver fibrosis grades: F1; F2; F3; F4 was 13.2%;
14.7%; 15.3% and 56.8% respectively. Medians of
liver stiffness measurement by sheer wave velocity
showed a significant gradual increase as a grade of
liver fibrosis increases (p < 0.0001, highly significant)
as shown in Table 2 and Fig. 3.

Table 2: Distribution of liver stiffness measurements by ARFI
among different grades of liver fibrosis

Shear wave Shear wave
%ffs?: of velocity m/sec velocity m/sec x? P value
Median Range
F1 1.20 1.10-1.40
F2 1.43 1.26 - 1.62 *
F3 1.90 1.43-2.80 26.460 0.0001
F4 2.70 1.52 - 3.90
*: p is highly significant.
Analyzing correlation of liver stiffness

measurement by shear wave velocity to the studied
parameters revealed that liver stiffness was directly
correlated to age, AST; ALT; INR and liver steatosis
(p values were: 0.009; 0.0001; 0.013; 0.006 and 0.04
respectively, significant).
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Figure 3: Box Plot diagram for distribution of liver stiffness
measurement by ARFI among different grades of liver fibrosis

On the other hand, liver stiffness was
inversely correlated to albumin; prothrombin
concentration and platelets (p values were: 0.0001;
0.001 and 0.0001, respectively, significant) as shown
in Table 3.

Table 3: Correlation of liver stiffness measurements by ARFI
with different studied variables among the studied patients

F3 with 96.6% sensitivity and 75% specificity. A cut-off
value 1.8 can predict F4 with 95.7 % sensitivity and
100% specificity Table 4 and Fig. 4.

Table 4: Diagnostic performance of ARFI for liver fibrosis
diagnosis

Shear wave velocity ~ AUR Specificity Sensitivity PPV NPV
m/sec
Cut off value
F1 1.22 0.639 75% 67.6% 87.50% 60%
F2 1.32 0.727 90.9 % 75.0 % 90.9 % 75.0 %
F3 1.44 0.905 75% 96.6% 96.6% 100%
F4 1.80 0.989 100% 95.7 % 100% 40%

Variables Correlation Coefficient Coefficient of P value
determination
R2.
Age 0.175* 0.031 0.009
AST 0.295** 0.087 0.000
ALT 0.165* 0.027 0.013
Albumin -0.329* 0.108 0.000
Total bilirubin 0.127 0.016 0.057
Direct bilirubin 0.062 0.004 0.354
PC -0.224* 0.050 0.001
INR 0.183* 0.033 0.006
GGT 0.036 0.001 0.593
Platelets -0.300** 0.09 0.000
Viral load -0.036- 0.001 0.596
AFP 0.110 0.012 0.099
CHOL -0.086 0.007 0.200
TRG -0.089 0.008 0.186
Liver steatosis 0.141* 0.020 0.042

AST: aspartate transaminase; ALT: alanine transaminase; PC%: prothrombin
concentration; INR: international normalized ratio; GGT: Gamma-glutamyl transpeptidase;
AFP: a-fetoprotein; CHOL: cholesterol; TRG: triglycerides; * p is significant; ** p is highly
significant.

Multiple regression (assessed by
standardized B coefficients) analysis to find an
independent predictor for an increase of liver stiffness
revealed that platelet count is the independent factor
for increasing liver stiffness measurement by ARFI (B
= -0.006, P = 0.048, significant). There was no any

significant impact of sex or past history of
Schistosomiasis on liver stiffness measurements (p
values were: 0.812 and 0.262 respectively,

insignificant).

As regards diagnostic accuracy of ARFI
technique for liver fibrosis detection, we found that
shear wave velocity can predict F1 at a cut-off value
1.22 with 67.6% sensitivity and 75% specificity. A cut
off valuel.32 can predict F2 with 75.0 % sensitivity
and 90.9 % specificity. A cut-off value 1.44 can predict

AUR: area under curve; PPV: positive predictive value; NPV: negative predictive value.

Discussion

Early detection of liver fibrosis is very
important for proper management of chronic liver
disease patients, especially in our country. To best of
our knowledge, this study is the first to detect
accuracy of ARFI as a non-invasive diagnostic
technique for liver fibrosis among Egyptian patients.
All enrolled patients were recruited from Agouza Liver
Center and outpatient’s clinics of National Research
Center., these patients come from all governorates of
Egypt seeking medical advice, thus, we think our
patient's sample represents patients all over the
country.

a) b)

ROC Curve

ROC Curve

1 v "
74

Figure 4: a) ROC curve for diagnosis of liver fibrosis grade 1 by
ARFI; b) ROC curve for diagnosis of liver fibrosis grade 2 by ARFI

- Spacificny 1- Spacificny

In the current study, we found that ARFI
elastography can predict different grades of liver
fibrosis with reasonable sensitivity and specificity. The
area under the curve was highest for F 2 3 and F = 4.
Thus, the ability to diagnose late fibrosis (F = 3) and
cirrhosis (F = 4) is higher than that for early fibrosis (F
=2 1 and F = 2). Our findings agree with previous
studies, a meta-analysis of nine studies [15-23]
showed that ARFI imaging had excellent diagnostic
accuracy for the staging of liver fibrosis in various
chronic liver diseases; compared with liver biopsy,
ARFI was highly accurate in the diagnosis of fibrosis
stage F=3 (AUROC =0.91) and for the diagnosis of
liver cirrhosis (AUROC =0.93) [24]. Moreover, an
international multicenter study of 911 HCV mono-
infected patients found that ARFI was highly accurate
in the diagnosis of fibrosis stage F=3
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(AUROC = 0.83) [25].

Spore and his colleagues reported that in
daily practice, seldom more than one noninvasive
electrographic method for liver fibrosis assessment is
available at any center. Thus, the hepatologist must
use the most cost-effective one. According to their
results, ARFI elastography could be this method as it
has a significantly higher rate of reliable liver stiffness
(LS) measurements, compared with transient
elastography (TE). Also, as previously noted, most of
the published studies [26-31] have reported similar
accuracy for ARFI and TE in the evaluation of liver
fibrosis. ARFI has another advantage compared with
TE: It can be integrated into a standard ultrasound
system (which can also be used for standard
ultrasound evaluation, contrast-enhanced ultrasound,
and/or Doppler examinations).

According to Rizzo and his colleagues [32],
their study included 139 patients with chronic HCV
infection, ARFI was more accurate than TE for the
noninvasive staging of both significant (= F2)
(AUROC: 0.86 vs. 0.78, P = 0.024) and severe (F3-
F4) fibrosis (AUROC: 0.94 vs. 0.83, P = 0.02).
Importantly, no cases of invalid measurements were
recorded vs. 6.5% of unreliable results in patients
undergoing TE (P = 0.029). Moreover, in contrast to
TE, liver steatosis does not seem to influence ARFI
[33]. Another advantage is that it can be easily
incorporated into a modified U/S machine. Further
validation including inter- and intra-operator
reproducibility is required before ARFI can be used in
routine clinical practice.

Lupsor, and his colleagues [34] reported that
the cut-off values (m/s) for fibrosis stages were: 1.19
(F=1),1.34 (F=2),1.61 (F 2 3) and 2.00 (F4). The
study was performed in 112 patients. When they
compared ARFI and TE, the areas under the receiver
operating characteristic curves (AUROC) were 0.709
vs. 0.902, P = 0.006 (F = 1), 0.851 vs. 0.941, P =
0.022 (F = 2), 0.869 vs. 0.926, P = 0.153 (F = 3) and
0.911 vs. 0.945, P = 0.331 (F4). Sporea, and his
colleagues [10] concluded that the cut-off values for
predicting the stages of fibrosis were 1.19 m/s for F =
1 (based on Metavir staging system), 1.21 m/s, (F =
2), 1.58 m/s (F = 3) and 1.82 m/s (F = 4). This was
conducted in 247 patients with hepatitis C.

Our findings with that of previous studies
contribute to confirming the accuracy of ARFI as a
noninvasive promising device for liver fibrosis and
cirrhosis. From a practical point of view, management
of early fibrosis (F1 and F2) is different from that of
late fibrosis (F3) or cirrhosis (F4).Most of these
studies reported higher sensitivities and specificities
for F3 and F4.So that the ability of ARFI can
discriminate late fibrosis (F3) and cirrhosis (F4) from
early fibrosis (F1 and F2) increase its feasibility as a
noninvasive diagnostic tool for liver fibrosis.

ARFI elastography was properly correlated

with biochemical markers for hepatitis as it was
directly correlated to AST; ALT; INR while it was
inversely correlated to albumin; prothrombin
concentration and platelets. Moreover, ARFI
elastography increased gradually with the advance of
live fibrosis. This is a more added evidence for ARFI
as a diagnostic technique for liver fibrosis.

Hepatic fibro genesis is the corner stone of
progression of any chronic liver disease. So that, we
think it's time to pay more efforts in the field of
detection of liver fibrosis. We search for an accurate;
easy; cheap and can be used the frequent method to
help us not only in diagnosing liver fibrosis but we can
follow up our patients to detect progression or even
regression of fibrosis especially among patients who
receive antiviral treatment for chronic viral infection.
Although Egypt has the highest prevalence of HCV
infection, we think that with continuous health
promotion and new antiviral treatments, the incidence
of chronic HCV infection among Egyptian will be
decreased in the near future. But there is another big
health problem that threatens Egyptian livers which
are a nonalcoholic fatty liver disease (NAFLD). We
previously searched for NAFLD among some
Egyptian healthy subjects; we found that NAFLD was
detected in 47 (65.3%) children and in 52 (62.7%)
adults [35]. Fatty liver disease patients in our country
usually consider that NAFLD is a normally associated
condition with obesity and overweight cases. They do
not know the progression of NAFLD into nonalcoholic
steatohepatitis (NASH); liver cirrhosis or even
hepatocellular carcinoma. These patients cannot
agree for their liver to be biopsied for pathological
examination. Thus, use of noninvasive accurately, a
diagnostic device for liver fibrosis is mandatory for
patients and doctors.

For the past 50 years, liver biopsy has been
considered to be the gold standard for staging of liver
fibrosis. However, many recent studies clearly
highlight several crucial drawbacks of liver biopsy,
including variable accessibility, high cost, sampling
errors and inaccuracy due to inter-and intra-observer
variability of pathologic interpretations [36]. In
addition, there is a small but important risk of liver
biopsy-associated morbidity and mortality, with pain
and hypotension as the most frequent complications
and intra peritoneal bleeding and injury to the biliary
system as the most serious complications. Studies
reveal that the risk for hospitalization after liver biopsy
is 1-5%, the risk for severe complications is 0.57%,
and mortality rates vary from 0.009% to 0.12% [37].
Because of these reasons, some patients may opt to
forgo liver biopsy and may not know the stage of their
liver disease with important prognostic implications.
The liver biopsy is not a golden standard method for
liver fibrosis any more, but it could be considered the
best available standard method. The activating validity
of noninvasive techniques for liver fibrosis detection
will help us to observe the liver continuously.
Moreover, paving the way for therapeutic intervention
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aiming to reverse liver fibrosis or at least stop its
progression.

In conclusion, acoustic radiation force impulse
elastography is a feasible method for assessment of
liver fibrosis among Egyptian patients with chronic
HCV infection.
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