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Abstract 

Background: Doxorubicin (Dox) is an extremely efficacious antitumor medication but 
it can produce serious toxic effects on the heart with long term morbidities.  

Objectives: We aimed at investigating the cardioprotective effect of either omega-3 
fatty acid (ω3FAs) or vitamin C (VitC) in Dox-induced cardiac toxicity in mice. Cardiac 
tissue oxidative stress markers, serum cardiac biomarkers, and histopathological 
changes were evaluated.  

Materials and Methods: Six groups of animals were used and treated for a period of 23 
days. Each comprised 8 animals except for Dox group that contained 12 mice. The 
healthy normal control Group I got sterile saline at 0.5 mL/kg body weight (b.w.)/day 
i.p. Group II animals received 0.5 g/kg b.w./day of ω3FAs peroral (p.o.). Group III 
animals received 500 mg/kg b.w./day of VitC p.o. Group IV animals received 1.5 mg/kg 
b.w. of Dox i.p., in twelve equal injections, at every other day schedule along the 23-
days. Group V animals were cotreated with ω3FAs + Dox as described. Group VI 
animals were cotreated with VitC + Dox as described. Along with body and heart 
weights, the biochemical parameters; cardiac tissue glutathione peroxidase (GPx), 
malondialdehyde (MDA), superoxide dismutase (SOD) and nitric oxide (NO.), and, 
serum cardiac biomarkers; Troponin I, creatine phosphokinase (CPK), and CPK-MB 
were monitored. Cardiac tissue was histopathologically examined.   

Results: Cotreatment with ω3FAs or VitC significantly reduced Dox-induced 
myocardium toxicity utilizing increases in the levels of antioxidant enzymes SOD and 
GPx and decreases in the levels of Troponin I, CPK, CPK-MB, MDA and NO towards 
normal. These effects were reflected as a reduced severity of myocardium cellular 
damage assessed histopathology.  

Conclusion: The restoration of the endogenous antioxidant system and preventing lipid 
peroxidation clearly depicted ω3FAs- and VitC-induce cardio-protective effect against 
Dox as reflected on the investigated tissue and serum biomarkers, body and heart 
weights and heart histopathology.  

Key Words: Omega-3 fatty acids, Vitamin C, Cardiotoxicity, Doxorubicin, Oxidative 
stress. 
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Introduction 

Cardiotoxicity developing during 
treatment with various cytotoxic tumor 
medications is a hindering side-effect. 
Moreover, cardiotoxicity is likewise in 
charge of the long term harmful effects 
and may cause extreme morbidity in 
surviving malignant patients(1). 
Anthracycline anti-microbials, like 
doxorubicin (Dox), are powerful 
cytotoxic medications but their clinical 
utility is frequently restricted by their 
cardiotoxic impacts(1). Dox is commonly 
used to manage a set of tumors  including 
lung, breast, cervical, uterine and ovarian 
cancers, acute leukemia, soft tissue, 
primary bone sarcomas, Hodgkin’s 
disease and non-Hodgkin lymphoma(2,3). 
However, transient abnormalities of 
electrocardiograph and hypotension, 
which are mentioned to be found in up to 
41% of patients, are considered the initial 
signs of the acute cardiotoxic effects of 
Dox. Furthermore, Dox induces a chronic 
dose-dependent cardiomyopathy (4).  

The postulated mechanisms of the 
chemotherapy-induced cardiotoxicity 
include cell damage caused by the 
formation of free oxygen radicals and the 
induction of immunogenic reactions with 
the presence of antigen presenting cells in 
the heart(5). Previous studies have 
demonstrated that antioxidant compounds 
have some cytoprotective effects in Dox-
induced cardiac toxicity(6,7). Vitamin C 
(L-ascorbic acid; VitC) is a low molecular 
weight antioxidant that defends the 
cellular compartment against water-
soluble oxygen and nitrogen radicals 
within the hydrophilic phase(8). Moreover, 
VitC regenerates the lipophilic 
antioxidant abilities of vitamin E from its 
tocopheroxyl radical(9). The omega-3 fatty 
acids (ω3FAs) are commonly found in 
marine fish oils. They are polyunsaturated 
fatty acids. Docosahexaenoic and 
eicosapentaenoic acids constitute the 
major ω3FAs. Previous studies mentioned 
that utilization of long-chain ω3FAs may 
have great impacts in an assortment of 
medical issues, especially through the 
modulation of the electrical signal. They 
include neuronal, cardiovascular, and 
gastrointestinal disorders (10, 11). 

In the current research, the possible 
protective effects of a co-treatment with 
either VitC or ω3FAs in mice with 
induced Dox cardiotoxicity model were 
assessed by structural (microscopic) and 
functional (biochemical) parameters. 

Materials and Methods 

Animals: 

Fifty-two adult male albino mice, of 
almost the same age (~4 months) and 
weighted (20-30 g/24.83 ± 2.14) were 
used in this study. The mice were 
breading in the animal house of the 
College of Medicine. They were housed 
under controlled environmental 
conditions of normal 12 hr/12hr light-dark 
cycle (5 am - 5 pm light), temperature of 
22 ± 1°C, 8 animals per plastic 
polyethylene cage, and a free access to 
food and water. They were acclimatized 
for one week before the start of the study. 
All experimental protocols watched the 
guidelines for animal care and use in 
experimentation of the Permanent 
Bioethical Committee of Aljouf 
University, Sakaka, Saudi Arabia, which 
approved the study.   

Kits Used: 

Kits for serum troponin I (Catalog 
#05094810160) and creatine 
phosphokinase MB isoenzyme (CPK-MB; 
Catalog# 05894808160) were purchased 
from Roche Diagnostic (Indianapolis, 
Germany). Kits for measurement of nitric 
oxide (NO.; Catalog #2523) was obtained 
from Biodiagnostic Company (Giza, 
Egypt). Creatine phosphokinase kit (CPK; 
Catalog# ab155901) and oxidative stress 
markers kits (Catalog #ab102530 and 
ab118970) were obtained from Kemet 
Medical (Cairo, Egypt). All other 
chemicals and diagnostic kits were 
purchased from Sigma (St. Louis, MO, 
USA). Doxorubicin as Adricin 50 mg (25 
mL vial; purchased from EIMC United 
Pharmaceuticals, Cairo, Egypt). ω3FAs as 
1000 mg oil capsules (purchased from 
South Egypt Drug Industries Company, 
SEDICO, Assiut, Egypt). Vitamin C as 
500 mg tablets was purchased from 
Hikma Pharma Company (Cairo, Egypt).    

Experimental Design:  

This study was carried out in 
Pharmacology Department, College of 
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Medicine, Aljouf University in the period 
from March to October 2016. The mice 
were divided randomly into 6 groups, 8 
animals each, except Dox-treated group 
that contained 12 mice to guard against 
possible deaths. Group I mice (normal 
control group) received 0.5 mL of 0.9% 
NaCl i.p. every other day for 23 days. 
Group II mice (ω3FAs control group) 
received O3FAs at a dose of 0.5 g/kg 
b.w./day by gavage for 23 days(12). Group 
III mice (VitC control group) received 
VitC by gavage at 500 mg/kg b.w. daily 
for 23 days(13). Group IV mice (Dox 
cardiotoxicity group) received i.p. 
injection of 0.5 mL 0.9% NaCl solution 
containing 1.5 mg Dox/kg b.w. every 
other day along 23 days(14). This 
accumulates a total dose of 18 mg Dox/kg 
b.w. in the 12 injections. Groups V mice 
(ω3FAs-Dox cotreatment group) received 
ω3FAs at a dose of 0.5 g/kg b.w./day + 
Dox injection (as for group IV) for 23 
days. Groups 6 mice (VitC-Dox co-
treatment group) received VitC at a dose 
of 500 mg/kg b.w. daily + Dox injection 
(as for group IV) for 23 days.  

Body weight of each animal was 
measured immediately before the starting 
of the experiment (day 0) and just before 
scarification on the morning of 24th day to 
calculate the percentage change of body 
weight as: (Final body weight - Initial 
body weight / Initial body weight) X 100.  

Sampling: Just before scarification, blood 
samples were collected from retro-orbital 
plexus of each mouse by a clean sterile 
capillary tube that was inserted at the 
inner canthus of the eye under light 
diethyl-ether anesthesia. The collected 
blood samples were allowed to clot for 15 
minutes and the clear serum was 
recovered by centrifugation for 10 
minutes at 3000 rpm and 4 °C. the serum 
was aliquot stored at -40 °C. Once the 
animal was sacrificed, the heart was 
isolated and rinsed with cold phosphate 
buffer (100 mM, pH 7.4) and was 
weighed. Heart index as a percentage of 
the final body weight using the formula: 
Heart weight / body weight x 100. One 
part of the heart was 10% phosphate 
buffered formalin fixed for 
histopathological studies and the other 
part was homogenized in cold phosphate 

buffer (100 mM, pH 7.4) by Teflon 
homogenizer, centrifuged at 10,000 x g 
for 10 minutes and 4 ºC and the recovered 
supernatant was stored at -40 ºC till used 
for measurement of the tissue parameters.      

Biochemical Investigations: 

Serum assays: The cardiac troponin I was 
measured by ECLIA using Elecsys 
2010(13). The CPK and CPK-MB 
enzymatic activities were estimated using 
Cobas-Integra 400(14). Cardiac tissue 
oxidative stress and antioxidants 
biomarkers: Malondialdehyde (MDA) 
content: MDA was estimated according to 
Kei technique(17). Glutathione peroxidase 
(GPx) activity: GPx was estimated 
according to Lawrence and Burk(18) 
technique. Superoxide dismutase (SOD) 
activity: SOD was estimated according to 
Minami and Yoshikawa(19) technique. 

Histopathological Examination: 

Tissue slices of the heart were fixed in 
10% phosphate buffered formalin, then 
serial concentrations of ethanol were used 
for dehydration of the slices with xylene 
and the tissues slices were embedded in 
paraffin. The Hematoxylin and Eosin 
stained tissues sections were 
histopathologically examined by a blinded 
expert histopathologist using light 
microscope (Olympus BX-50 Olympus 
Co., Tokyo, Japan). 

Statistical Analysis: 

Statistical evaluation of the collected data 
in this study were expressed as mean ± 
standard deviation using SPSS software 
(Windows version 22.0). One-way 
analysis of variance (ANOVA) and 
Duncan multiple comparison test were 
used to assess the level of difference 
among the various groups. X2 test was 
used to compared % of mortality. A p 
value ≤0.05 was considered significant.   

Results 

Effect of cotreatment with either ω3FAs 
or vitamin C on doxorubicin-induced 
body and heart weight changes in mice 
(Table 1):   

Injection of Dox in group IV animals 
gave rise to a significant decrease in the 
body weight of mice measured as % of 
change of body weight vs. normal control 
group I that gained weight (-7.40 ± 7.27 
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vs. 25.91 ± 8.19; p <0.05). Oral 
administration of either ω3FAs or VitC 
gave rise to a significant elevation in body 
weight in comparison with the Dox group 
IV (p <0.05). The effect of VitC was 
insignificantly better than ω3FAs. Both 
heart weight and heart index in Dox-
treated mice were significantly (p <0.05) 
decreased (0.65 ± 0.03 gm and 2.58 ± 
0.24, respectively) compared with group I 
mice (25.91 ± 8.19 gm and 1.02 ± 0.09, 

respectively). Oral administration of 
either ω3FAs or vitamin C on top of Dox 
injection in Groups V and VI gave rise to 
a significant elevation in heart weights in 
comparison with group IV (p <0.05). In 
Dox-treated group IV, six mice died (= 
50%) within seven days from the study 
start. However, all other groups showed 
no mortality, presenting very highly 
significant difference (X2 p <0.001). 

Table 1: Effect of cotreatment with either ω3-fatty acids or vitamin C on body weight % of 
change of body weight, heart weight and heart index of doxorubicin-induced cardiotoxicity in 
mice. Data are mean ± SD.   

Parameters  GI-NC GII- 
ω3FAs 

GIII-
VitC 

GIV-Dox GV-Dox-
ω3FAs 

GVI-Dox-
VitC 

PC-BW 25.91 ± 
8.19 

21.85 ± 
13.05 

24.41 ± 
14.37 

-7.40 ± 
7.27abc 

18.67 ± 
10.14acd 

20.64 ± 
14.26acd 

HW 
1.02 ± 
0.09 

0.98 ± 
0.06 

0.97 ± 
0.03 

0.65 ± 
0.03abc 

0.91 ± 0.03ad 0.96 ± 
0.082d 

HI 
3.29 ± 
0.17 

3.05 ± 
0.18 

3.02 ± 
0.21 

2.58 ± 
0.24abc 

2.97 ± 0.19ad 2.96 ± 
0.16ad 

Mortality 0 0 0 50% 0 0 
PC-WC = Percentage change in Body weight. Heart weight = HW gm. HI = Heart index. GI-NC 
= Normal control group I, GII-ω3FAs = ω3-fatty acids control group II, GIII-VitC = Vitamin C 
control group III, GIV-Dox = Doxorubicin injected group IV, GV-Dox-ω3FAs = Doxorubicin + 
ω3FAs cotreated group V, and, GVI-Dox-VitC = Doxorubicin + Vitamin C cotreated group VI 
mice. n = 8 except for Doxorubicin group IV, n = 12. Comparisons were significant at a p <0.05 = 
vs. control group I, b = vs. ω3FAs group II, c = vs. vitamin C group III, and, d = vs. Dox group 
IV. 

Effect of cotreatment with either ω3FAs 
or vitamin C on doxorubicin-induced 
cardiac biomarkers in mice (Table 2): 

Serum Troponin I was 0.12 ± 0.03 ng/mL 
in control group I mice that was 
significantly lower that of the Dox-
injected animals (1.05 ± 0.17 ng/mL; p 
<0.05). ω3FAs-Dox cotreated group V 
showed significantly lower Troponin I 
compared to Dox-injected group IV (0.31 
± 0.03 ng/mL vs. 1.05 ± 0.17 ng/mL, 
respectively). Similarly, Troponin I 
concentration in VitC-Dox cotreated 
group VI mice was significantly 
decreased in comparison with Dox-
injected group IV mice (0.28 ± 0.03 
ng/mL vs. 1.05 ± 0.17 ng/mL, 
respectively; p <0.05). There was no 
significant difference in serum troponin I 
concentration comparing the two 
cotreatment groups.    

Serum CPK concentration was 
significantly increased in Dox-injected 
group IV mice compared with normal 

group I (668.00 ± 8.27 vs. 190.66 ± 3.33, 
respectively; p ≤0.05). Cotreatment with 
ω3FAs-Dox in group V mice resulted in a 
significant decrease in CPK concentration 
as compared Dox-injected group IV mice 
(p <0.05). A similar reduction was 
observed with VitC-Dox cotreated mice 
vs. Dox-injected group IV mice (236.00 ± 
5.51 vs. 668.00 ± 8.27, respectively; p 
<0.05).  

Serum heart specific CPK-MB 
concentration was significantly increased 
in Dox-injected group IV mice compared 
with normal group I (94.16 ± 2.86 vs. 
43.50 ± 2.74 IU/L, respectively) (P <0.05; 
Table 2). In each of ω3FAs-Dox (50.50 ± 
2.43 IU/L) and VitC-Dox (51.66 ± 4.08 
IU/L) cotreated groups of mice there was 
a significant decrease in CPK-MB 
concentration in comparison with Dox-
injected mice (p <0.05), without a 
significant difference between the 
cotreatment groups. 
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Table 2: Effect of cotreatment with either ω3-fatty acids or vitamin C on doxorubicin-induced 
serum cardiac biomarkers in mice. Data are mean ± SD.  

Parameters  GI-NC GII-
ω3FAs 

GIII-
VitC 

GIV-Dox GV-Dox-
ω3FAs 

GVI-Dox-
VitC 

TI 
0.12 ± 
0.03 

0.15 ± 
0.02 

0.16 ± 
0.01 

1.05 ± 
0.17abc 

0.31 ± 
0.03abcd 

0.28 ± 
0.03abcd 

CPK 
190.66 ± 

3.33 
193.0 ± 

5.02 
195.66 ± 

3.27 
668.0 ± 
8.27abc 

217.67 ± 
10.54abcd 

236.0 ± 
5.51abcd 

CPK-MB 
43.50 ± 

2.74 
42.50 ± 

2.43 
41.16 ± 

2.93 
94.16 ± 
2.86abc 

50.50 ± 2.43d 51.66 ± 
4.08d 

TI = troponin I (ng/mL). CPK = creatine phosphokinase (IU/L). CPK-MB = Creatine kinase MB 
isoenzyme (IU/L). GI-NC = Normal control group I, GII-ω3FAs = ω3-fatty acids control group II, 
GIII-VitC = Vitamin C control group III, GIV-Dox = Doxorubicin injected group IV, GV-Dox-
ω3FAs = Doxorubicin + ω3FAs cotreated group V, and, GVI-Dox-VitC = Doxorubicin + Vitamin 
C cotreated group VI mice. n = 8 except for Doxorubicin group IV, n = 12. Comparisons were 
significant at a p <0.05 = vs. control group I, b = vs. ω3FAs group II, c = vs. vitamin C group III, 
and, d = vs. Dox group IV. 

Effect of cotreatment with either ω3FAs 
or vitamin C on doxorubicin-induced 
cardiac tissue oxidative stress biomarkers 
in mice (Table 3): 

Tissue MDA concentration was 
significantly higher in Dox-injected group 
I mice vs. normal controls (115.33 ± 4.13 
vs. 41.66 ± 3.20 nM/gm tissue; p <0.05; 

Table 3). Cotreatment with either ω3FAs 
(49.50 ± 2.81 nM/gm tissue) or VitC 
(48.66 ± 3.61 nM/gm tissue) + Dox 
induced a significant decrease in 
concentration of MDA in cardiac tissue as 
compared Dox-injected group I mice (p 
<0.05). 

Table 3: Effect of cotreatment with either ω3-fatty acids or vitamin C on doxorubicin-induced 
cardiac tissue oxidative stress biomarkers [malondialdehyde (MDA; nM/gm tissue), glutathione 
peroxidase activity (GPx; μM/gm tissue), superoxide dismutase activity (SOD; U/mg protein), 
and, nitric oxide content (NO.; µM/g wet tissue)] in mice. Data are mean ± SD.   

Parameters  GI-NC GII- 
ω3FAs 

GIII-
VitC 

GIV-Dox GV-Dox-
ω3FAs 

GVI-Dox-
VitC 

MDA 41.66 ± 
3.20 

42.16 ± 
3.60 

43.16 ± 
1.72 

115.33 ± 
4.13abc 

49.50 ±2 .81d 48.66 ± 
3.61d 

GPx 19.83 ± 
1.47 

20.66 ± 
1.86 

19.33 ± 
2.58 

5.05 ± 
0.55abc 

17.33 ± 1.63d 17.83 ± 
1.47d 

SOD 85.0 ± 
3.35 

86.0 ± 
4.65 

88.0 ± 
2.97 

26.16 ± 
2.86abc 

79.0 ± 2.96d 77.16 ± 
3.18d 

NO. 21.50 ± 
2.07 

20.33 ± 
2.73 

22.16 ± 
2.32 

30.50 
±1.87abc 

22.0 ± 1.41d 22.16 ± 
2.56d 

GI-NC = Normal control group I, GII-ω3FAs = ω3-fatty acids control group II, GIII-VitC = 
Vitamin C control group III, GIV-Dox = Doxorubicin injected group IV, GV-Dox-ω3FAs = 
Doxorubicin + ω3FAs cotreated group V, and, GVI-Dox-VitC = Doxorubicin + Vitamin C 
cotreated group VI mice. n = 8 except for Doxorubicin group IV, n = 12. Comparisons were 
significant at a p <0.05 = vs. control group I, b = vs. ω3FAs group II, c = vs. vitamin C group III, 
and, d = vs. Dox group IV. 

Both GPx and SOD activities in cardiac 
tissue in Dox-treated mice were 
significantly decreased (5.05 ± 0.55 
μM/gm tissue and 26.16 ± 2.86 U/mg 
protein, respectively) compared with 
normal controls (19.83 ± 1.47 μM/gm 
tissue and 85.00 ± 3.35 U/mg protein, 
respectively; p <0.05. Co-administration 
of either ω3FAs and VitC + Dox induced 
significant increases in the tissue 

activities of these two antioxidant 
enzymes (p <0.05). In addition, no 
significant differences were detected in 
their activities comparing the two co-
treatment groups.   

Regarding concentration of cardiac NO. in 
Dox-treated mice, it was significantly 
increased (30.50 ± 1.87 µM/g tissue) as 
compared with normal controls (p <0.05). 
Both co-treatments caused significant 



Ewais et al - Cardioprotective Effects of Omega-3 Fatty Acids and Vitamin C …..….. 

Aljouf University Medical Journal (AUMJ), 2016 December 1; 3(4): 1 - 11.  

2016 

reduction in tissue NO. decrease (p 
<0.05), without significant difference in-
between. 

The three normal control groups I, II and 
III did not show any significant 
differences in these parameters.  

Heart Histopathology (Figure 1): 

In sections of the heart normal myocytes 
with no evidence of injuries were detected 

in the three normal control groups I, II 
and III (Figure 1 upper panel A, B and C). 
Extensive necrosis and mineralization of 
cardiomyocytes combined with a mild 
degree of vacuolation were observed in 
Dox-treated mice (Figure 1 lower panel 
A). In cotreatment groups V and VI, heart 
tissue showed little evidence of such 
cardiomyocyte pathological changes 
(Figure 1 lower panel B and C).

Figure 1: Upper panel: Representative micrographs of heart tissue sections from the 3 normal 
control groups; vehicle-treated I (A), ω3-fatty acids-treated II (B) and vitamin C-treated III (C) 
mice showing normal myocytes with no evidence of injuries. Lower panel:  Representative 
micrographs of heart tissue sections from Doxorubicin-treated mice showing necrosis and 
mineralization with marked degeneration (Red arrow), vacuolization (Blue arrow) and interstitial 
edema (Black arrow; A), Doxorubicin + ω3-fatty acids cotreatment (B), and, Doxorubicin + 
Vitamin C cotreatment (C) mice where the tissue appeared normal. (H&E, 20x) 

Discussion  

Dox is a highly efficacious anticancer 
drug against solid tumors, leukemia, soft 
tissue sarcoma, breast cancer, lung small 
cell carcinoma and esophageal 
carcinomas. Nevertheless, its clinical 
application is limited by its specific 
toxicities in cardiac tissues(20). We 
evaluated the protective effects of each of 
ω3FAs and vitamin C in Dox-induced 
cardiac toxicity in mice. We measured 
specific serum cardiac biomarkers and 
cardiac tissue oxidative stress biomarkers, 
and, histopathologically examined toxic 
changes in the cardiac muscle. Dox 

induced cardiomyopathy with marked 
elevation of serum concentrations of 
Troponin I, CPK and CPK-BM cardiac 
biomarkers, significant reductions in SOD 
and GPx activities, and, significant 
increases MDA and NO. contents of 
cardiac muscle. These changes were 
associated with increased mortality, 
where, 50% of the animals died after one 
week of Dox administration. These 
findings are in line with observations of 
previous investigators(21,22).   

Moreover, compared to normal controls, 
Dox-treated animals had a significant 
decrease in body weight, heart weight and 
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heart index indicating severe toxicity. 
Loss of myofibrils integrity and 
myocardial necrosis led to severe cardiac 
dysfunction as previously reported(23-25). 
Dox-induced toxicity is multi-faceted. 
Dox treatment causes intestinal mucosa 
damage, reduction in food intake, 
endocrine disturbances and inhibition of 
protein synthesis(23).  

Konorev and his coworkers reported that 
scavengers of reactive oxygen species 
(ROS) protect against Dox-induced 
cardiac apoptosis as the main mechanism 
of cardiac dysfunction associated with 
Dox toxicity is mediated through the 
oxidative stress (26). Mortality-wise, 
cardiomyopathy, effusions and heart 
failure, and, nephropathy make the most 
important contribution(23). In our study, 
Dox-induced cardiac toxicity was 
systematically assessed by determining 
the serum levels of the specific markers of 
myocardial cell injury namely, troponin I, 
CPK and CPK-MB as previously 
proved(27). In an agreement with previous 
studies, they were extremely elevated in 
Dox-treated group compared to normal 
controls(28,29). The release of these 
markers into circulation, being 
intracellular proteins, indicates 
degeneration of cardiac tissue consequent 
to, e.g., oxidative stress. In addition, 
vascular endothelial dysfunction might be 
caused by the cascade of inflammation 
that is generated in the wall of blood 
vessels which resulted from the 
production of many free radicals mainly 
the anions of superoxide (30). The leakage 
of such cardiac proteins could elicit the 
ventricular rebuilding, continuous 
degeneration of the myocytes as well as 
decreasing the coronary reserve in case 
with existing coronary artery diseases (30).  

Since oxidative stress is a cornerstone in 
Dox-induced cardiotoxicity(31), it was 
reasonable to investigate the 
oxidant/antioxidant status of the mice. 
The present data showed significant 
increases in both cardiac MDA level and 
NO. concentration as well as significant 
reductions in both cardiac antioxidant 
GPx and SOD activities due to Dox 
injection indicating an overt oxidative 
stress. MDA is the stable end-product of 
lipid peroxidation as a sequela of 

oxidative stress proven for Dox(32-35). The 
finding of reduced antioxidant enzyme 
activities due to Dox toxicity might be 
due to their inactivation and/or buffering 
by the generated oxidants(36). 
Mechanistically, Dox-induced free radical 
formation uses its radical semi-quinone 
state which produces superoxide 
radicals(35) catalyzed by the complex of 
Fe2+-Dox(37) which also generates various 
active oxygen species including hydrogen 
peroxide. The highly unsaturated fatty 
acids of the cell membranes are the most 
liable molecules to free radical attacks 
leading to generation of lipid peroxidation 
which resulted in damage of the 
membranes(38). Since heart tissues, in 
comparison to other tissues, contain lower 
activities of the free radical detoxifying 
SOD, GSH and catalase, it is particularly 
vulnerable to Dox-induced oxidative 
stress(39). 

In the heart, NO. is produced nitric oxide 
synthase (NOS) from L-arginine not only 
by the endothelium but also by the 
cardiomyocyte. It is a protective molecule 
that is converted into the toxic 
peroxynitrite anion in cases with 
increased ROS formation(40,41). The 
finding in this study, depicted that 
administration of Dox significantly 
elevated cardiac NO. level and these 
observations are in agreement with 
previous reports(31). Dox increases NO. 
level through induction of NOS2 
expression. Increases in NO is very 
damaging particularly in the milieu of 
increase ROS that lowers NO 
bioavailability due to its conversion into 
peroxynitrites. Pacher and his coworkers 
reported in their study that cardiac 
dysfunction resulted from Dox 
intoxication can be protected by 
decreasing or suppressing NOS2(42). 
Moreover, NOS promote anthracycline 
redox cycling to produce ROS(43).  

Our results showed that the cardiac 
structural and functional deterioration 
were prevented by co-administration of 
ω3FAs. ω3FAs co-administration 
normalized MDA and NO. contents, and 
GPx and SOD activities. Harris and his 
coworkers reported that the individuals 
who were treated with high concentration 
of docosahexaenoic and eicosapentaenoic 
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acids in fish oil, showed increased 
excretion of NO. metabolites(44). ω3FAs 
reduce level of NO. in cardiac tissue(45). 
Moreover, Barbosa et al(46) stated that 
ω3FAs supplementation may have free 
radical scavenger activity. ω3FAs also 
help concentrate vitamin E into 
membranes to avoid lipid peroxidation(47). 
Eicosapentaenoic acid inhibits 
phospholipase A2 to stabilize cell 
membranes and prevent inflammation(48). 
The results of the histopathological 
examinations of typical cardiac sections 
from experimental mice cotreated with 
either ω3FAs or vitamins C depicting 
normal myocytes suggest that their co-
administration prevented and/or enabled 
restoration of the normal histological 
architecture.  

Scavenging physiologically related 
radical and non-radical reactive oxygen 
and nitrogen species might explain the 
cardioprotective effect mediated by VitC 
in such toxicities. In addition, VitC can 
regenerate other small molecule 
antioxidants, such as α-tocopherol, GSH, 
urate, and β-carotene, from their 
respective radical species(48,49). At cellular 
level, ascorbic acid works in two 
directions; directly elevate the activities 
of the antioxidant enzymes and indirectly 
by reducing the oxidized matrix of both 
GSH and vitamin E(50,51). Peroxynitrite-
mediated damage could be reduced by 
maintenance of the levels of intracellular 
VitC (52,53). Yu et al, 2017(54) demonstrated 
the role of immune response proteins as 
predictive biomarkers of doxorubicin-
induced cardiotoxicity in breast cancer 
patients. 

Conclusion 

We demonstrated that co-treatment with 
each of ω3FAs and vitamin C protected 
against Dox-induced cardiotoxicity, 
hopefully without declining the 
therapeutic efficacy of Dox. This would 
circumvent the life-threatening side-
effects of the drug. Mechanistically, they 
achieved such protection through 
improving antioxidant status and reducing 
lipid peroxidation. 

Limitations of the Study 

Circumventing the Dox-induced 
cardiotoxicity is a great achievement if 

not on the expense of its therapeutic 
efficacy that is not tested in the current 
study but is planned for.  
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Abstract 

Background: Patients’ satisfaction is a corner-stone of the quality of the medical care 

impacting application and management of the system. The satisfaction level also 

determines how the patient cares about his status.  

Objective: Current study was intended to assess the patient satisfaction and its 

relationship with healthcare services.  

Participants and Methods: Cross-sectional study was carried out at accredited primary 

healthcare centers (PHCs) of Sakaka city. It consecutively enrolled 400 male diabetic 

patients. Data was collected using a pre-validated questionnaire. SPSS version-20 was 

used for data analysis, descriptive statistics was performed. Chi-square test and odds 

ratio was calculated to assess any relationship across various variables of patient 

satisfaction.  

Results: With a response rate of 75%, the average age of the study participants (n = 

300) was 43.8 ± 9.2. 63.7% of them were on insulin, and 36.3% were receiving oral 

hypoglycemic. Most of the patients were satisfied with three components of global 

satisfaction questions that include; the cleanliness of the PHCs, availability of the drug 

in the PHC pharmacy and the way doctors take care of them. Three factors that had 

significantly (P<0.05) positive effect on the control of diabetes were the level of drug 

form, and patient' education and job status. The same relationship was depicted by odds 

ratio (OR <1.0). They had a significant protective effect (better control of diabetes). 

Marital status did not show the alike.  

Conclusion: Patients were satisfied with regard to various parameters of global 

satisfaction of health care, patient’s demographic characteristics viz; education, drug 

form and employment showed a positive protective relationship with diabetic control.  
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Introduction 

Patients’ satisfaction is one of the most 
important benchmarks of the healthcare 
system to meet. Patients’ relationship and 
satisfaction with the primary care 
provider is an important appliance for 
follow-up and management of the case. 
More than 3000 studies were published 
about patient satisfaction with service 
provided by healthcare facilities and 
measurements of patient contentment 
were improved during the precedent 
decade(1).  

A recent study discussed that many 
interventions prepared to prevent and 
control diabetes are strongly propped by 
testimonial(2). The patient satisfaction is 
determined by many factors, including 
communication with the patient, providers 
and healthcare system; approachability, 
availability and appropriately(3,4). 
Moreover, diabetic care is complicated 
and is impacted by many factors such as 
culture, personal health selections and 
social impressions(5). Patients being 
treated with Insulin have less gratification 
than those using oral hypoglycemic 
drugs(6). The degree of an individual 
patient’s satisfaction with healthcare may 
vary according to nature and severity of 
the case(7). Diabetes patients that had 
professional jobs and those who were 
single had a significantly higher treatment 
satisfaction score compared to other 
patients. Patients who took oral 
hypoglycemic were more satisfied with 
the treatment. Analysis revealed that age 
of the patient, expatriates, and patients 
going to hospitals, receiving insulin and 
having any diabetes complications were 
less satisfied with the treatments(8).  

The highest proportion of overall 
dissatisfaction was observed among 
diabetic patients aged <50 years, male 
gender, lower levels of education and 
higher monthly income. Unemployed 
patients expressed significantly higher 
grades of satisfaction than employed 
patients(9). Multivariate analysis indicated 
that demographic parameters (e.g., female 
gender), treatment factors (e.g., type of 
medication), adherence factors (e.g., 
difficulty attending follow-up or taking 
medications) and clinical factors (e.g., 
diabetes complications) were 

independently associated with lower 
treatment satisfactions(10). There was 
generally a high satisfaction rate for all 
general practice assessment (GPAs) 
domains. The correlations between 
different GPAs domains and HbA1c level 
were positive for continuity of care, trust 
and overall satisfaction; and positive 
correlations for access, receptionists, 
interpersonal care, communication skills, 
and knowledge of the patient about the 
doctor, technical care, and practice 
nursing(11). In another study, patients 
reported that the information received in 
diabetic care program addressed their 
needs, with 59.3% mentioned information 
related to nutrition, 33.3% mentioned 
medicines and 31.5% glucose control. 
Related to the assessment of care, 81.5% 
of the patients considered it excellent(12). 
Patients in both the health coaching (HC) 
and the health education (HE) groups had 
low satisfaction with communication. As 
to the post intervention, the increase in 
patient satisfaction with communication 
between the HC group was significantly 
higher than that in the HE group(13). 
Around half of the patients were having 
high satisfaction rate of (>60%). Doctor's 
communication ranked the highest 
satisfaction level among other factors. 
However, no association was observed 
between satisfaction with other patient's 
characteristics and HbA1c(14). 

The relationship between the quality of 
diabetes care and patient satisfaction is 
poorly understood and it requires further 
clarification, locally and nationally. 
Patient satisfaction is considered as a 
corner stone of the quality of the medical 
care and reflects how much patient cares 
about his status. Current study was 
intended to assess the predictors of 
diabetic patient’s satisfaction regarding 
services provided by primary healthcare 
centers (PHCs) and to identify the critical 
factor(s) that has a detrimental effect on 
patient satisfaction. 

Participants and Methods 

Study Design: Observational cross-
sectional study. Study Duration: The 
study was carried out from March 2016 to 
April 2016. Study Setting: The study was 
carried out in PHCs that were accredited 
with Saudi Health Commission in Sakaka 
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city of Al-Jouf region. Sample size: 
Taking 50% of satisfaction rate among 
diabetic patients and using Epi-Info 
software for sample size calculation, the 
sample size was 400 participants. 
Sampling Technique: A consecutive 
sampling technique was used to include 
400 participants attending diabetic clinic 
of the selected PHCs in Sakaka, Al-Jouf. 
The study was carried out by male 
researchers with no access to female 
participants. Consequently, the study only 
involved male participants from these 
primary health care centers. Inclusion 
Criterion: Males Diabetic patients above 
18 years and less than 60 attending PHCs 
were included. Ethical Review & 
Informed Consent: The study protocol 
was approved by local bioethical 
committee, College of Medicine. A 
written informed consent was ensured 
from each participant before data 
collection.  

Tool for Data Collection: The 
questionnaire used in this study had been 
taken from American Academy of Family 
Physicians with few modifications to 
include a set of questions that captured 
the demographic details. The 
questionnaire is consisted of the following 
sections: A) The demographic/clinical 
details (age, education level, marital 
status, job status, the form of the drug 
used by the patients, and level of HbA1c), 
and, B) Assessment questions for; 1) 
Effectiveness (Ability of the drug to treat 
your case, Ability of the drug to relieve 
the symptoms, Time to start its action), 
Convenience (Easy to use the drug in its 
form, Easy to plan for using the drug, Use 
of the drug according to the doctor 
prescription, and, Global Satisfaction 
(Cleanliness of the PHC, Easy to get the 
appointment, Way of the doctor to explain 
your case, and, Availability of the drugs 
in PHC). 

Statistical analysis: The data was 
analyzed using SPSS version 20. 
Descriptive analysis was performed for 
demographic variables. Mean and SD was 
calculated for quantitative variables. Chi-
square test and odds ratio was used as a 
test of significance. Associations were 
considered significant at 5% level of 
significance.   

Results 

Four hundred participants attending the 
selected PHC’s were targeted, three 
hundred participants agreed to participate 
giving a response rate of 75%. The 
average age of the participants was 43.8 ± 
9.2. Out of 300 patients attending the 
PHC’s, 66.6% were graduated from 
universities while the remaining achieved 
different levels of school education. 79% 
of the study participants were married and 
21 % were unmarried. Seventy percent of 
the study population was employed with 
various public and private sectors, 63.7% 
of study participants were on insulin and 
36.3% were on oral hypoglycemics. 
61.3% of the patients had HbA1c higher 
than 6.5% and they were considered as 
uncontrolled diabetic patients (Table 1). 

Table 1: Baseline socio-demographic 
characteristics of the Saudi diabetes population 
investigated for patient's satisfaction. n = 300.  

Characteristics n % 

Age, years  Mean ± SD 43.8 ± 9.2 

College 
graduate  

Yes  200 66.6 

No  100 33.3 

Marital 
status  

Single  63 21.0 

Married  237 79.0 

Job status  Employed  211 70.3 

Unemployed 89 29.7 

Treatment 
modality  

Insulin  191 63.7 

Oral 
hypoglycemic  

109 36.3 

Controlled 
diabetes  

Yes, HbA1c 
(≤6.5%)  

116 38.7 

No, HbA1c 
(˃6.5%) 

184 61.3 

Out of our sample population, 38% of the 
patients were satisfied about the 
cleanliness of the PHCs and 31% of 
patients were satisfied with availability of 
the medicines in the PHC pharmacy. 
31.3% were satisfied with the way doctors 
explain their problems. Level of 
satisfaction (very satisfied and satisfied) 
about how much it was easy to get the 
appointment with the doctor is high 
(63.7%). On the other hand, a high 
percentage of patients were dissatisfied 
about the ease of planning to use the drug. 
Low satisfaction level was also observed 
with the ability of the drug to treat the 
patient's condition (Table 2).
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Table 2: Satisfaction outcomes of the Saudi diabetes population investigated for patient's 
satisfaction. n = 300.  

Question Very 
satisfied 

n (%) 

Satisfied 

n (%) 

Ok/Not 
sure 

n (%) 

Dissatisfied 

n (%) 

Very 
dissatisfied 

n (%) 

1- Ability of drug to treat 
the case 

59 (19.7) 80 (26.7) 75 (25) 49 (16.3) 37 (12.3) 

2- Ability of drug to relieve 
the symptoms 

35 (11.7) 106 
(35.3) 

81 (27) 42 (14) 36 (12) 

3- Time to start it's action 57 (19) 89 (29.7) 65 (21.7) 51 (17) 38 (12.7) 

4- Easy to use the drug in 
its form 

57 (19) 78 (26) 75 (25) 45 (15) 45 (15) 

5- Easy to plan for using 39 (13) 93 (31) 73 (24.3) 52 (17.3) 43 (14.3) 

6- Use according to the 
doctor   prescription 

58 (19.3) 86 (28.7) 76 (25.3) 33 (11) 47 (15.7) 

7- Cleanliness of the PHC 114 (38) 106 
(35.3) 

48 (16) 24 (8) 8 (2.7) 

8- Easy to determine the 
appointment 

75 (25) 116 
(38.7) 

69 (23) 26 (8.7) 14 (4.7) 

9- Way of the doctor to 
explain your case 

94 (31.3) 105 (35) 59 (19.7) 27 (9) 15 (5) 

10- Availability of drug in 
PHC 

93 (31) 138 (46) 60 (20) 9 (3) 0 (0) 

The three factors that had significant 
positive effect on the control of diabetes 
were the level of education, drug form 
and the employment status, whereas the 
marital status did not show any significant 
effect on the control of diabetes (Table 3).  
The same relationship is depicted by odds 

ratio where level of education, oral 
hypoglycemic medicine and employment 
showed a protective effect (better control 
of diabetes; OR <1) while marital status 
did not show any protective relation with 
diabetic control (OR >1). 

Table 3: Effect of baseline characteristics on the control of diabetes among the Saudi diabetes 
population investigated. n = 300.  

Baseline characteristic Controlled Uncontrolled X2/P value *OR (CI) 

College 
graduate 

Yes 86 114 4.750/<0.05 0.5681 (0.340 
- 0.947) No 30 70 

Job 
status 

Employed 103 108 30.887/<0.05 0.179 (0.093 - 
0.342) Non employed 13 76 

Marital 
status 

Single 19 44 2.434/˃0.05 1.604 (0.883 - 
2.915) Married  97 140 

Drug 
form 

Oral hypoglycemic 67 42 37.531/<0.05 0.216 (0.130 - 
0.358) Insulin 49 142 

*Chi (X2), Odds ratio (OR) and its confidence interval (CI). 

Table 4 presents the relationship between 
components of patient satisfaction 
questionnaire and 
satisfaction/dissatisfaction among patients 
with controlled and uncontrolled diabetes. 

All components of satisfaction were 
significantly different (P <0.05) among 
patient with better control of diabetes 
compared to patients with uncontrolled 
diabetes. 
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Table 4: Effect of the control of diabetes on the different satisfaction aspects among the Saudi 
diabetes population investigated. n = 300. 

Characteristic Controlled Uncontrolled P 
value 

1- Ability of drug to treat the case  

 

Satisfied  90 45 <0.01 

Not sure  18 55 

Dissatisfied  8 84 

2- Ability of drug to relieve the 
symptoms 

Satisfied  92 49 <0.01* 

Not sure  21 60 

Dissatisfied  3 75 

3- Time of the drug to start its action Satisfied  93 53 <0.01* 

Not sure  22 43 

Dissatisfied  1 88 

4- Easy to use the drug in its form Satisfied  78 57 <0.01 

Not sure  23 52 

Dissatisfied  15 75 

5- Easy to plan for using the drug Satisfied  84 48 <0.01* 

Not sure  21 52 

Dissatisfied  11 84 

6- Drug use according to the doctor 
prescription 

Satisfied  88 56 <0.01 

Not sure  26 50 

Dissatisfied  2 78 

7- Cleanliness of the PHC Satisfied  110 110 <0.01* 

Not sure  5 43 

Dissatisfied  1 31 

8- Easy to get the appointment Satisfied  106 85 <0.01* 

Not sure  8 61 

Dissatisfied  2 38 

9- Way of the doctor to explain your 
case 

Satisfied  109 90 <0.01* 

Not sure  5 54 

Dissatisfied  2 40 

10- Availability of drug in PHC 
pharmacy 

Satisfied  112 119 <0.01* 

Not sure  4 56 

Dissatisfied  0 9 
*Chi-square with Yates correction. 

Discussion  

We conducted this study to identify the 
factors influencing diabetic patients' 
satisfaction and to determine whether 
there is an association between 
satisfaction of diabetic patients and 
HbA1c level as a measure of glycemic 
control. Majority of the current study 
participants were in the age group of 40-
50 years, showing an increase in the rate 
of diabetes with increasing age, findings 
consistent with various earlier studies 

conducted by Abeer Al Shahrani et al and 
Arsalan Cheema et al(14,15).  

Current study observed that education 
was one of the important beneficial 
demographic characteristic, where higher 
level of education improves the control of 
diabetes, a finding consistent with earlier 
studies conducted by Jalil et al. They 
showed that education and employment 
were significantly associated with the 
high levels of patient satisfaction(16). 
Another study conducted by Narayan et al 
shows that the patient satisfaction score 
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was higher for those with high school 
education or higher(17). Similar findings 
were also observed by Biderman et al(10). 
The reason for this association could be 
that educated patients understand the 
disease and treatment better than less 
educated patients. However, Al Shahrani 
et al, in their study on patient satisfaction 
and its relationship to diabetic control in a 
primary care setting, did not show any 
relationship between patient's satisfaction 
and the level of education(14).  

Current study observed that 40% of 
married patients had better control of 
diabetes compared to 30% of unmarried 
patients but did not reach the statistical 
significance. Being married and having 
better control could lead to better 
satisfaction among married patients 
compared to unmarried patients. Similar 
findings were observed regarding the 
marital status in a study conducted by 
Narayan et al that married patients have 
higher satisfaction level than single 
patients(17). The reason for this positive 
association may be that marriage might be 
acting as a healthy model thereby 
decreasing the stress and improving the 
family involvement in the care of the 
disease.  

We observed that being employed had a 
good relationship with diabetes control 
hence higher satisfaction level from the 
services provided at primary health care 
centers. Similar findings were observed 
by Aisha Jalil et al(16). However a study 
conducted by Ghazwani et al observed 
that unemployed patients expressed 
significantly higher grades of satisfaction 
than employed patients(9). 

Current study showed that drug form (oral 
vs. injection) affects the diabetic control 
and patient's satisfaction. Patients on oral 
drugs were more satisfied with the care 
provided by the primary healthcare 
centers in this region. The reason could be 
that oral drug being easy to administer 
and less stressful compared to injection. 
Another reason could be that injection 
leads to adherence issues that may in turn 
lead weaker disease control and less 
satisfaction. Our results run in conformity 
with a study conducted by Biderman et al 
showing that patients taking oral 
hypoglycemic agents (OHAs) were more 

satisfied than those taking OHAs plus 
insulin(10). Moreover, multivariate 
analysis of the aforementioned study, 
confirmed that therapy with OHAs was 
associated with lower treatment 
satisfaction compared to diet treatment 
alone, thereby strengthening our belief 
that satisfaction levels are related to 
treatment ease and adherence.  

The relationship between the control of 
diabetes measured as % HbA1c and 
patient satisfaction is poorly understood. 
In our study, we found that there is a 
strong association (p <0.005) between the 
HbA1c level and the patients’ satisfaction 
with the primary healthcare services. Our 
patients with higher HbA1c were more 
likely to be dissatisfied than controlled 
patients, and it affected all the assessment 
factors that measure the patients' 
satisfaction with care provided by PHCs. 
Similar association between the levels of 
HbA1c and patient satisfaction was 
observed by O'Connor et al(19). However, 
a study conducted by Al Shahrani et al 
showed that the patient’s satisfaction has 
no association with HbA1c(14).  

Our study observed that 63% of patients 
were satisfied about getting their checkup 
appointments at PHCs. Similar findings 
were observed by Al Shahrani et al, where 
about half of the patients considered the 
appointment system is excellent(14).   

In current study 66% patients rated their 
physician's skills as excellent in all 
aspects, specially the way of their doctor 
explained their conditions and the way 
doctors delivered them medical 
information. The reason could be that 
diabetes is a priority health issue in the 
kingdom and ministry of health is making 
all efforts to educate and upgrade the 
skills of primary healthcare professionals 
to deal with this growing problem. 
Similar findings were observed by 
Narayan et al(17). 

Conclusion 

Higher education level of patients, being 
employed, oral form of drug and being 
married were positive predictors of 
diabetic control and patient's satisfaction. 
Patients who had good control of diabetes 
were correspondingly better satisfied than 
patient who had a poor control of 
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diabetes. Control of diabetes depicted by 
HbA1c is the critical factor for patients' 
satisfaction from services provided by 
PHCs in Al-Jouf region of Kingdom of 
Saudi Arabia. 

Limitations of the Study 

The study included participants from 
accredited primary health care centers that 
satisfy the criteria of care laid down by 
Saudi Health Commission and hence the 
parameters for measuring satisfaction 
among diabetic population reflects the 
care at these centers only. The second 
limitation is that only male participants 
were recruited hence the results have to 
be viewed with caution.  
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Abstract 

Background: Testicular toxicity, induced by anti-cancer drugs, including Cisplatin, 
represents a great challenge that limits its use. Ethanol olive leaf extract (OLE) is a 
natural product with potent antioxidant activity. 

Objective: These investigations were designed to study the effect of cotreatment with 
OLE against testicular toxicity induced experimentally by Cisplatin.  

Methods: Twenty-eight rats were classified into four groups, seven rats each: group 1 
(normal control group), group 2 (received Cisplatin only for one month; 4 mg/kg body 
weight/twice a week), group 3 (Cisplatin + OLE 120 mg/kg/day) and group 4 (Cisplatin 
+ OLE 160 mg/kg/day). Body weight (BW), testicular weight (TW), serum testosterone 
level, and testicular malondialdehyde (MDA; nM/mg protein) and reduced glutathione 
(GSH; nM/mg protein) contents, and catalase (mU/mg protein), superoxide dismutase 
(SOD; nM/mg protein) activities were measured.  

Results: Cisplatin significantly decreased BW, TW, testicular catalase and SOD 
activities, and GSH content while increasing MDA content compared to the normal 
group. OLE significantly increased BW and normalized TW. The lower OLE dosage 
significantly increased catalase and SOD activities and GSH content compared to group 
Cisplatin-treated rats. The higher OLE dosage significantly improved testicular SOD 
activity and GSH contents only. The two OLE doses normalized the testicular MDA 
content and testosterone level with the restoration of the normal testicular histological 
structure.  

Conclusion: OLE significantly attenuated cisplatin-induced testicular toxicity mostly 
via its anti-oxidant and anti-lipid peroxidation activities. 

Keyword: Olive leaf extract, Testicular toxicity, Catalase, Superoxide dismutase, 

Cisplatin, Glutathione, Malondialdehyde. 
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Introduction 

Testicular toxicity is a challenging subject 
due to lack of easy and trustable screening 
methods. Available tests for evaluation of 
testicular toxicity is a measurement of 
testicular function which includes semen 
analysis, testosterone serum level, and 
gonadotropin serum levels(1). Cisplatin, a 
chemotherapeutic agent, is used for the 
treatment of various tumors as testicular, 
bladder, cervix, ovary, endometrium, 
genital and urinary tumors(2). Although 
cisplatin is an effective anticancer 
treatment, its use is limited by its toxicity 
especially testicular damage(3). Temporary 
to permanent azoospermia in human 
patients was associated with the 
administration of cisplatin and owed to its 
relative spermiotoxicity(4). Many 
hypotheses were suggested to explain its 
testicular toxicity; among which the free 
radicals generation and induction of 
oxidative stress is highly accepted(5).  

Oleuropein is an ester of 2-(3,4-
dihydroxyphenyl)ethanol 
(hydroxytyrosol) and has the oleosidic 
skeleton that is regular to the secoiridoid 
glucosides of Oleaceae(6), sugar part is 
insoluble in oil because of its contents of 
aglycone. The pharmacological properties 
of olive leaves in medicine and a healthy 
diet is due to its phenolic content(7), in 
which oleuropein is the most noticeable 
and important compound(8). Oleuropein 
elicits many functions; it ameliorates low-
density lipoproteins oxidation induced by 
copper-sulfate(7), increases the inducible 
nitric oxide synthase expression as well as 
scavenge nitric oxide(9), possess anti-
inflammatory effects by inhibition of 
lipoxygenase activity and leukotriene B4 
production of(10) and anti-atherogenic 
activity.  

The present study was carried out to study 
the effect of cotreatment with Olive leaf 
extract (OLE) on testicular toxicity 
induced by cisplatin in rats investigating 
changes in selected oxidative stress 
biomarkers, changes in body and testes 
weight and testosterone levels. 

Animals and Methods 

Olive Leaf collection and extraction: 
Local fresh olive leaf (Olea europaea) was 
harvested and dried from a local farm in 

Al-Jouf, Sakaka, Saudi Arabia. Two 
hundred grams of olive leafs were air 
dried then grinded into fine powder. The 
powder was extracted twice; 1 L of 80% 
ethanol was used for each extraction. The 
ethanol extract was collected then it has 
been filtered and concentrated to dryness 
under reduced pressure in a rotary 
evaporator and the resulting ethanol 
extract was freeze-dried to be used 
later(11).  

Animals and study design: Twenty-eight 
male Wister Albino Rats weighing 130 – 
250 g were housed in individual cages, at 
constant temperature conditions (21 oC), 
with alternating 12-hour light/dark cycles. 
They were also maintained on a standard 
diet and water ad libitum. The animals 
were randomly classified into four groups 
7 rats each: Group I: received saline and 
served as normal control group, Group II: 
receive cisplatin only (Merck, Ltd., 
Egypt; 4 mg/kg body weight/twice a 
week) for 30 days(12) and was served as 
diseased control group, Group III: 
received cisplatin twice weekly + OLE 
120 mg/kg/day for 30 days, and, Group 
IV: received cisplatin twice weekly + 
OLE 160 mg/kg/day for 30 days(13). OLE 
was administered orally, whereas, 
cisplatin administrated by intraperitoneal 
injection.  

The protocol of this study was approved 
by the Permanent Committee for 
Bioethics, Aljouf University, Sakaka, 
Saudi Arabia (#39-3438-3-8). By the end 
of the experiment, the animals weighted, 
sacrificed for blood sample collection, 
both testes removed, weighted, one put in 
10% formalin for histopathological study 
and another one for antioxidant activities 
determination as follows: 

Serum Testosterone Estimation: under 
light diethylether anesthesia, blood 
samples were collected from the jugulars, 
left to clot and centrifuged to obtain the 
clear serum. Testosterone levels were 
determined by Chemiluminescence 
(Catalog# L2KTT; Immulite® Diagnostic 
Products Corporation, USA) and 
expressed as ng/mL(14). 

Testicular Oxidative Stress Biomarkers: 
The testicular homogenate was prepared 
as previously described(15). It was used to 
assay malondialdehyde (MDA) content 
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according to a modified method of 
Ohkawa et al(16), catalase activity (mU/mg 
protein) was measured following the 
method of Luck(17), superoxide dismutase 
(SOD; mU/mg protein) activity  was 
estimated according to  method of 
Kono(18) and reduced glutathione (GSH; 
nM/mg protein) content was 
colorimetrically determined(19). All the 
previous investigations were conducted 
using commercially available specific kits 
following manufacturer guidelines (Cat#s 
MAK085, CAT100, 19160 and G4544, 
respectively; Sigma-Aldrich, St. Louis, 
MO, USA).  

Histopathological Examination: The 
testis weight and dimensions were 
recorded, sectioned into halves, fixed in 
10% of neutral buffered formalin (pH 
7.2), dehydrated in ethanol of ascending 
concentration, cleared using methyl 
benzoate and finally embedded in paraffin 
wax. Using Harris’s hematoxylin and 
eosin, the paraffin sections of 5 microns 
thick were stained and 3 sections from 
each sample were microscopically 
examined.   

Statistical Analysis: Data were collected, 
tabulated and subjected to analysis using 
SPSS 17.0 for Windows and presented as 
mean ± SEM. Groups were compared 
using one-way ANOVA considering a P 
value <0.05 significant.   

Results 

Effect on Body and testicular weight: 
Administration of cisplatin markedly 
decreased the BW and testicular weight 
compared to normal control group (Tables 
1 and 2). OLE administration significantly 
increases BW in both doses: (120 mg/kg) 
in group III and (160 mg/kg) in group IV 

compared to group II which received 
cisplatin only. The improvement in BW 
was significantly more in the group IV 
compared to the group III (Table 1). OLE 
administration significantly normalizes 
the testicular weight in both doses (120 
mg/kg) in group III and (160 mg/kg) in 
group IV (Table 2). 

Table 1: Effect of cotreatment with Olive leaf 
extract (OLE) on cisplatin(CP)-induced 
changes in body weight of rats. 

Group Body Weight 
(gm) 

Group I (Normal) 251.7 ± 3.58 

Group II (CP-treated group) 148.3 ± 2.47* 

Group III (OLE, 120 mg/kg) 160.8 ± 3.005¥ 

Group IV (OLE, 160 mg/kg) 199.8 ± 3.47¥ § 
*Significant difference vs. group I. ¥Significant 
difference vs. group II. §Significant difference 
vs. group III. 

Table 2: Effect of cotreatment with Olive leaf 
extract (OLE) on cisplatin(CP)-induced 
changes in testes weight of rats. 

Group Testis weight  

Group 1 (Normal) 0.942 ± 0.017 

Group 2 (CP-treated) 0.755 ± 0.011* 

Group 3 (OLE, 120 mg/kg) 0.923 ± 0.011# 

Group 4 (OLE, 160 mg/kg) 0.913 ± 0.014# ¥ 

Significance differences are same as Table 1. 
#insignificant difference compared to group I. 

Effect on testicular anti-oxidant levels: 
Administration of cisplatin markedly 
increased the testicular oxidant activities 
as evident by decrease the testicular 
catalase, SOD and GSH compared to 
group I (Table 3). 

 

Table 3: Effect of cotreatment with olive leaf extract (OLE) on cisplatin (CP)-induced changes in 
testicular catalase (mU/mg protein) and SOD activity (mU/mg protein) and GSH content (nM/mg 
protein).  

Group Catalase SOD GSH 

Group I (Normal) 0.427 ± 0.008 26.725 ± 0.281 12.42 ± 0.17 

Group II (CP-treated) 0.317 ± 0.009* 16.788 ± 0.483* 6.47 ± 0.19* 

Group III (OLE, 120 mg/kg) 0.400 ± 0.004¥# 21.0 ± 0.210¥ 8.23 ± 0.217¥ 

Group IV (OLE, 160 mg/kg) 0.332 ± 0.015†§ 20.275 ± 0.326¥§€ 7.15 ± 0.188§¥ 

Significance differences are same as Table 1. €Insignificant compared to group III. †Insignificant 
compared to group II. 



Alwakid et al - Effect of co-treatment with olive leaf extract on Cisplatin-induced ..….. 

Aljouf University Medical Journal (AUMJ), 2016 December 1; 3(4): 21 - 29.  

2016 

OLE (120 mg/kg) in group III 
significantly improved the anti-oxidant 
levels as evident by a significant increase 
in testicular catalase, SOD and GSH 
compared to group II (Table 3). Whereas 
OLE (160 mg/kg) in group IV 
significantly improved the testicular SOD 
and GSH but not catalase compared to 
group II (Table 3). 

Effect on testicular MDA: Administration 
of cisplatin markedly increases testicular 
lipid peroxidation as evident by a 
significant increase in testicular MDA 
compared to normal control group. Both 
OLE (120 mg/kg) in group III and OLE 
(160 mg/kg) in group IV normalize the 
testicular MDA level (Figure 1).  

 
Figure 1: Effect of cotreatment with Olive leaf 
extract (OLE) on cisplatin-induced changes on 
testicular malondialdehyde (MDA) content in 
rats. Group II animals had significantly higher 
MDA (p <0.001) than the other 3 groups that 
had non-significant difference amongst them.  

Effect on testosterone: Cisplatin markedly 
decreased testosterone level compared to 
normal control group. OLE in both doses: 
(120 mg/kg) in group III and (160 mg/kg) 
in group IV normalize the testosterone 
level (Table 4).  

Histopathological evaluation: 
Histopathological evaluation of the 
testicular tissues revealed normal 
histological structures of the seminiferous 
tubules, spermatogenesis process and 
appropriate percentage of spermatozoa in 
group 1 (Figure 2A). In group 2, marked 
cystic dilatation of most of the 
seminiferous tubules and arrested 
spermatogenesis with a complete absence 
of spermatocytes in the lumen was 
observed (Figure 2B). Examined sections 
from group 3 and group 4 showed mild 
cystic dilation of few seminiferous 

tubules with the marked restoration of the 
spermatogenesis process evidenced by the 
adequate percentage of both 
spermatogonial cells and spermatocytes 
(Figure 2C & Figure 2D). 

Table 4: Effect of cotreatment with Olive leaf 
extract (OLE) on cisplatin(CP)-induced 
changes on serum testosterone level in rats. 

Group Testosterone 
(ng/mL) 

Group I (Normal group) 3.17 ± 0.106 

Group II (CP-treated) 2.46 ± 0.077*  

Group III (OLE, 120 mg/kg) 2.93 ± 0.083#¥  

Group IV (OLE,160 mg/kg) 2.958 ± 0.065#¥  

Significance differences are same as Table 1. 
#Insignificant difference vs. group I. 
€Insignificant vs. group III. 

Discussion  

Gonadal damage is a widespread side 
effect associated with anti-cancer 
chemotherapy including cisplatin(20). 
Spermatogenic damage, Leydig cell 
dysfunction, germ cell apoptosis, and 
testicular steroidogenic disorder has been 
associated with cisplatin-induced 
testicular damage(21). Cisplatin-based 
chemotherapeutic regimens are 
commonly used young cancer at whom 
the restoration of organ functions is one 
of the chemotherapy treatment(22), hence 
our trail to find an agent that can protect 
against this important side effects. 

In the present study cisplatin induced a 
significant reduction in body and 
testicular weight, our results are in 
agreement with(21, 23). The reduction of the 
testicular weight could be explained by 
the histological deterioration in testicular 
structure seen in histopathological 
examination. The reduction in BW may 
be due to cisplatin associated malnutrition 
as apart of cisplatin systemic toxic effects. 

OLE attenuated the reduction in body 
weight. Moreover, it normalizes the 
testicular weight which may be due to the 
amelioration of cisplatin oxidative stress 
which induces cellular injury. Our 
observation is in agreement with previous 
results demonstrating the protective effect 
of OLE against body and organ weight 
loss in streptozotocin-induced diabetes(24) 
and nephrotoxicity induced by 
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cyclosporine(13). In the current study, the 
reduction of testicular weight induced by 
cisplatin is associated with significant 
reduction of testicular catalase, GSH, and 
SOD level. Our results run with previous 
studies(25, 26). 

The cisplatin-induced gonadal toxicity 
was attributed to hydroxyl radical and 
superoxide anion generation which results 
in lipid peroxidation(21) and a decrease of 
the antioxidant activity due to their 

overuse to neutralize MDA or by 
suppression of its synthesis by the 
oxidative stress(27). Glutathione may be 
used in the treatment of male infertility(28). 
GSH role in male fertility was previously 
proved as it maintains the normal sperm  
frequency of the tail-beat, decrease LPO 
and promote the characteristics of the 
sperm membrane(29). Catalase and 
glutathione peroxidase has an important 
role in H2O2 degradation(30).   

 
Figure 2: Effect of cotreatment with Olive leaf extract on cisplatin-induced changes on testicular 
histology. (A) a representative micrograph of group 1 rat, showing normal histological structures 
of the seminiferous tubule, spermatogenesis process and appropriate percentage of spermatozoa; 
(B) a representative micrograph of group 2 rat, showing cystic dilatation of the seminiferous 
tubules and arrested spermatogenesis with complete absence of the spermatocytes in the lumen 
(arrows); (C) a representative micrograph of group 3 rat, showing mild cystic dilation of few 
seminiferous tubules (arrow) with restoration of the spermatogenesis process evidenced by the 
adequate percentage of both spermatogonial cells (Arrowheads) and spermatocytes (Asterisks); 
(D) a representative micrograph of group 4 rat, showing restoration of the spermatogenesis 
process (Arrowheads) and spermatocytes (Asterisks) with mild cystic dilation of few seminiferous 
tubules (Arrows). Groups and meaning of significance differences are same as Table 1. (H&E 
X100).

The decreased in the catalase activity may 
be due to overproduction of the free 
radicals that induced the consumption of 
the enzyme used for detoxification of 
these harmful of toxic free radicals or 
may be due to a direct suppressive effect 
of its synthesis induced by cisplatin(31). 

The reduction in catalase activity can 
decrease the activity of the SOD activity 
which induces superoxide radical 
accumulation leading to the conversion of 
catalase into an inactive ferroxy 
catalase(32). SOD catalyzes the conversion 
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of superoxide anion (O2
-.) to H2O2 in the 

cytosol and mitochondria(31).  

In the present study, reduced glutathione 
content was found to be significantly 
decreased in the cisplatin-treated group, 
which is successively reversed by the 
OLE in both doses used. Our observation 
is in harmony with recently published 
study(33) The improvement of the 
antioxidant activities in the testes of the 
rats that received OLE could be attributed 
to the flavonoid contents of the OLE. 
Among OLE composition; oleuropein is 
considered is the most important agents. 
The antioxidant effect produced by OLE 
is higher due to the synergy of flavonoids 
and phenols and the high oleuropein 
content(34), in addition to oleuropein, OLE 
also rich in hydroxytyrosol, and tyrosol 
that is have a strong free-radical 
scavenging capacity and show a 
synergistic behavior (35). 

The increased lipid peroxides levels have 
been reported to induce fluidity loss, 
membrane enzymes inactivation and 
increase ion membrane permeability that 
will lead to cell membrane disruption(36). 
The free radicals generated by cisplatin 
can attack lipids and induce severe 
modulation of membrane function and 
structure leading to lipid peroxidation(37). 
Based on this, lipid peroxidation 
biomarkers are strong indicators of 
cellular injury and oxidative stress(38). It 
was suggested that it is the most 
important mechanisms involved in 
cellular injury induced by free radicals(39). 
In the current work, cisplatin significantly 
increases testicular MDA levels compared 
with other groups depicting oxidative 
damage in the testes. Our result is in 
agreement with(21). Administration of 
OLE showed significant amelioration of 
lipid peroxidation compared to cisplatin 
alone. OLE has a potent scavenger power 
of the free radicals and decreased the 
oxidative membrane damage. The 
preservation of lipid peroxidation 
indicates the potent scavenger activity and 
DNA protective action of OLE against 
free radicals indicating the main role of 
free radical overproduction in the 
testicular toxicity induced by cisplatin. 

Previous results showed OLE co-
administration led to an increase in tissue 

activity level of antioxidant enzyme such 
as catalase and SOD in the rat model of 
gentamicin-induced nephrotoxicity(40) or 
cyclosporine-induced nephrotoxicity(13) or 
in HCL/ethanol-induced ulcer(33). In the 
present work, histopathological 
examination confirms the role of 
oxidative stress in the amelioration of 
spermatogenesis by observation of 
marked cystic dilatation of the majority of 
the seminiferous tubules and arrested 
spermatogenesis with a complete absence 
of spermatocytes in the lumen among all 
rats received cisplatin only. 

A decrease in both sperm motility and 
count associated with cisplatin-induced 
cytotoxicity and Leydig cell dysfunction 
that results in a significant decrease in 
plasma testosterone(41). Our results are in 
agreement with others(27,42). 
Administration of OLE results in marked 
improvement of histological structure and 
marked restoration of the spermatogenesis 
process. This is evidenced by the 
adequate percentage of both 
spermatogonial cells and spermatocytes 
associated with significant increase in the 
testosterone levels. The increase in serum 
testosterone levels is attributed to the 
antioxidant activity of OLE, which 
protects Leydig cells from oxidative 
damage. Our observation is in agree 
with(27,41,42), approving the protective role 
of OLE in protection against testicular 
toxicity. 

Conclusion 

OLE significantly attenuated cisplatin-
induced testicular toxicity mostly due to 
its antioxidant and anti-lipid peroxidation 
activities. However, clinical studies are 
needed to confirm the present results.  

Limitations of the Study 

• A larger scale of a dose-response 
curve for OLE would be more 
meaningful, but limitations of 
resources made us to use only two 
doses. 

• The kinetic study hadn't been included 
to identify the effect of OLE on 
cisplatin absorption and distribution, if 
any, but is planned for. 

• Study of cisplatin anticancer efficacy 
in presence of OLE administration 
wasn’t performed, but is planned for.  
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Cross-sectional assessment and correlation between 
knowledge and practice towards Hepatitis B among non-
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Abstract 

Background: Hepatitis B (HB) is a serious and life-threatening infectious disease 
affecting the liver. Knowledge about symptoms of acute HB, modes of transmission and 
its prevention, and, thereafter behavioral change are mainstay tools to decreasing the 
influx of patients into the chronically infected HB population pool. Knowledge, 
Attitude, and Practice (KAP) surveys about infectious diseases are tools for need 
assessment and prioritization.  

Objective: The study aimed at assessing KAP and correlation between knowledge and 
practice towards HB among the non-medical students of Aljouf University.  

Participants and Methods: Using non-probability consecutive sampling, a cross-
sectional study was carried out targeting 520 apparently healthy adults in six colleges of 
Aljouf University using a validated questionnaire to assess KAP and their correlation 
towards HB. Kruskal Wallis and Mann–Whitney U tests were used to assess any 
difference between study variables. Correlation coefficient was calculated to evaluate 
any association between quantifiable variables under study.  

Results: Four hundred respondents completed the questionnaires (76.92% response 
rate). Two hundred and six (51.5%) were males. The mean ± SD age of the study 
population was 21.3 ± 1.46 years. Mean scores of 13.06 ± 2.94, 5.68 ± 1.13 and 3.77 ± 
1.50 were observed for knowledge, attitude and practice, respectively. Among all 
variables, the nature of the college of study was the only variable associated with mean 
KAP scores (p <0.05). A significant correlation was observed between knowledge about 
HB and reported practices in the community (r = 0.250, p value <0.001). No significant 
correlation was observed between knowledge and attitude (r = 0.017, p value >0.05) or 
between attitude and practice (r = 0.078, p value >0.05) of the sampled population.  

Conclusion: The current study indicates that an adequate knowledge on prevention and 
control of HB exists among the non-medical student community. However, this 
adequate knowledge is not necessarily being translated into passionate attitude and good 
practices. Future research dissecting causes for the lack of such correlation is 
mandatory.  

Key Words: Knowledge, Attitude, Practice, Correlation, Hepatitis B. 
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Introduction 

Hepatitis B (HB) is a potentially serious 

and life threatening infectious disease 

affecting the liver and a common cause of 

chronic hepatitis, liver cirrhosis and 

hepato-cellular carcinoma. According to 

World Health Organization estimates, 

around 257 million people are chronically 

infected with hepatitis B virus around the 

globe(1). Chronic Hepatitis B is one of the 

leading cause of cirrhosis and 

hepatocellular carcinoma(2). For patients 

with severe chronic hepatitis and 

cirrhosis, the 5-year survival rate is about 

50%(3,4). HB has been classified as the 

‘disease of priority’(1). 

Prevalence of Hepatitis B is highest in the 

sub-Saharan Africa and East Asia with 

chronic infection affecting 5 - 10% of the 

adult population. In the Middle East and 

the Indian subcontinent, chronic hepatitis 

B affects an estimated 2–5% of the 

general population(5). Before 1990, the 

Kingdom of Saudi Arabia was considered 

to be one of the hyper-endemic countries 

for HBV infection with an overall 

prevalence of 8.3%(6). However, the 

prevalence has considerably decreased 

after introduction of a nationwide 

vaccination program against HBV. The 

prevalence among the Saudi children has 

dropped to 0.05% because of the 

immunization program(7).  

Knowledge, attitude, and practice (KAP) 

surveys are used to collect information 

about what is known, what are the beliefs 

and what they practice. These surveys are 

representative of a specific population. 

KAP surveys are the most often used 

study tools in health-seeking behaviour 

research(8). Knowledge assesses the 

acquaintance with the facts prevalent in a 

community and how much these 

correspond to biomedical concepts(9). To 

access knowledge, typical questions about 

the causes and symptoms of the disease 

under investigation are asked. In the KAP 

surveys, we may find knowledge, which 

is deviating from biomedical concepts, 

and this is usually termed as ‘belief’(10). 

Attitude is defined as “a learned 

predisposition to think, feel and act in a 

particular way towards a given object or 

class of objects”(11). Attitude represents 

tendency or orientation and it is an output 

of a complex interaction of beliefs, 

feelings, and values. In the KAP surveys, 

practices are evaluated by asking 

questions on the use and application of 

preventive measures or other healthcare 

options. Practices involve asking 

hypothetical questions most of the times 

and it seldom permits statements about 

actual practices. Therefore, it is bound to 

yield information on people’s behaviors 

or on what they know should be done(12). 

Most of the KAP studies focusing on 
knowledge of HB and actual practices 
among   healthcare workers have found 
poor knowledge to good knowledge with 
a weak to a strong correlation between 
knowledge and real practices(13-15). After 
extensive reviewing of the literature, we 
could not find any study, which had 
assessed the knowledge and correlation 
between Knowledge-practice towards 
hepatitis B among the non-medical 
university students in Aljouf region of 
Saudi Arabia. Knowledge about 
symptoms of acute HB, modes of 
transmission and knowledge about 
treatment and prevention of HB is the first 
step towards behaviour change that will, 
in turn, decrease the influx to the pool of 
chronically infected HB population in any 
country. Therefore, there is a need to do a 
KAP assessment and correlation between 
knowledge-practice among healthy 
individuals towards HB so that this 
information is applied to develop 
programs for the society. The current 
study assessed the knowledge, attitudes, 
and practices (KAP) and the correlation 
between knowledge and practice towards 
HB among non-medical students of 
various colleges of Aljouf University. 

Participants and Methods 

Study design and settings: This is a 
descriptive cross-sectional study carried 
among healthy students of various 
colleges of Aljouf University. Sampling 
procedure: Sample size was calculated 
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using epi-info software. Taking 50% of 
the students as having adequate 
knowledge; four hundred students were 
required for the study. A 25 % allowance 
was added to the sample size to safeguard 
non-response. 520 students both boys and 
girls were targeted from various colleges 
of Aljouf university by employing 
convenience-sampling method. The study 
was conducted from February 2016 to 
May 2016. Apparently healthy students 
from six colleges aged 18 years and above 
were included in the study. Participants 
on spot filled the questionnaire in the 
class room and returned the questionnaire. 
Ethical approval: The study Protocol was 
approved by College Research and 
Bioethics Committee. A written consent 
was ensured from every participant before 
the start of the research.  

Tool for data collection: A self-
administered, 35-itemed questionnaire 
was used for data collection. 
Questionnaire comprised of four sections; 
part-1 on demographic data, part-2 
comprised 20 items for assessing 
knowledge, part-3 comprised 7 questions 
to assess attitude and part-4 comprised of 
8 questions that reported the practices 
towards HB. The questionnaire adopted 
for this study is already published in 
literature and has been applied on medical 
and non-medical populations(15,16). The 
questionnaire was translated in to Arabic 
language and pilot tested on thirty 
students, the data was entered in SPSS for 
assessing reliability by calculating 
Chronbach’s alpha. A Chronbach’s alpha 
reliability score of 0.77 was obtained 
which falls in the acceptable range. The 
data of this pilot study was excluded from 
the analysis. 

Our study population comprised of 
educated youth from a non-medical 
background. Evaluation of KAP in this 
study is based on a scoring system used 
by Noman ul-Haq et al(16) where the 
sampled populations comprised of both 
non-educated and educated participants. 
The cut-off scores for knowledge, attitude 
and practice for the current study is also 
based on the same study(16). 

Evaluation of knowledge focused on HB 
etiology, transmission of HB, sign and 
symptoms, and management of HB. 

Answers to these questions were scored as 
‘yes’ or ‘no’. Scoring system of 
knowledge ranges from a minimum score 
of 0 to a maximum score of 20. A score of 
>11 was considered adequate while a 
score of ≤11 was taken as poor 
knowledge. Knowledge scores were 
calculated for each individual and added 
up for total knowledge score. 

Seven questions were used to assess 
attitude of sampled population. A score of 
1 denoted a positive attitude while 0 
denoted negative attitudes. Total score 
ranges from a minimum of 0 to a 
maximum of 7. The scale classified 
positive attitude with a score of >4 and 
negative attitude with a score of ≤4. 

Eight questions assessed the practices of 
the study population. Good practice 
scored 1 while a bad practice scored 0. 
Total practice score ranges from a 
minimum of 0 to a maximum score of 8. 
Good practice was classified as a score of 
>5 and poor with a score of ≤5. 

Statistical analysis: Respondents’ 
demographic characteristics have been 
presented as descriptive statistics. 
Continuous variables were calculated as 
mean ± standard deviation and categorical 
variables have been presented as 
percentages. Kruskal Wallis and Mann–
Whitney U tests were used to assess any 
significant difference between study 
variables at a p-value of <0.05 
(significance level). Correlation 
coefficient (Spearman's rank correlation) 
was calculated to assess the relationship 
between quantifiable variables. A 
Correlation value of 0 – 0.25 was taken as 
weak correlation, 0.25 – 0.5 as fair 
correlation, 0.5 – 0.75 as good correlation 
and a value of >0.75 as excellent 
correlation(20). A P value of <0.01 was 
considered significant for correlation 
analysis. SPSS version-17 (Statistical 
Package for Social Sciences) was used for 
data analysis.   

Results 

Demographic characteristics  

Five hundred twenty (520) participants 
were targeted in six colleges of Aljouf 
University. Four hundred (400) completed 
questionnaires were received as required 
in the initial sample size calculations. 
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Ninety-three (23.2 %) students were from 
college of education followed by 85 
(21.2%) students from College of Sharia 
and Law. Male participants comprised of 
206 (51.5%) of the sampled population. 
Majority of students [259 (64.7%)] were 
from year one and year two.  Mean age of 
the study participants was 21.3 ± 1.46 
years with 350 (87.5%) from Aljouf 
region of Saudi Arabia. Multiple sources 
of information on the knowledge [79 
(20%)] was the most frequent source of 
information regarding HB followed by 
health workers [75 (18.8%)], TV, Radio 
and Internet [56 (14%)] while as HB 
information leaflets/brochures and posters 
contributed to [51 (12.8%)] as source of 
information (Table 1). 

Assessment of knowledge towards 
Hepatitis B  

Table 2 presents the responses of the 
study participants to HB knowledge. 
Evaluation of knowledge focused on HB 
etiology, transmission of HB, sign and 
symptoms, and management of HB. 
Answers to these questions were recorded 
as ‘yes’ or ‘no’.   

Results showed that 297 (74%) 
participants were in the range of an 
adequate knowledge (a score of >11) 
were as 103 (26%) participants were in 
poor range of knowledge (a score of ≤11) 
regarding HB. Weaker domains in 
knowledge were evident in signs and 
symptoms of HB. Poor responses were 
observed with two questions l; “HB 
symptoms may be same as cold and flu?” 
(Q-7; 47.5% correct responses), and to 
another question “Are nausea, vomiting 
and loss of appetite common symptoms of 
HB?” (Q-9; 38.5% correct responses). 
Strong domains in knowledge regarding 
signs and symptoms were found with 
questions that focused on “common 
symptoms of HB” (Q-8) and to “no 
symptoms in HB in some patients” Q-10. 
Correct responses to these questions were 
66% & 60.5% respectively. 

Strong domains regarding knowledge 
about HB transmission was for question 
11, 12, 13 & 14. Correct responses to 
questions “Can HB be caused by 
unsterilized syringes, needles and surgical 
instruments? (Q-11), “Can HB be 

transmitted by contaminated blood and 
blood products? (Q-12), “Can HB be 
transmitted from mother to child? Q-13, 
& to Q-14 “Can HB be transmitted by 
unsafe sex? were 73.8%, 83%, 58% and 
69.3% respectively (Table 2).  

Table 1: Characteristics of the healthy non-
medical students of Aljouf University assessed 
for their knowledge, attitude and practice 
towards Hepatitis B. Data shown are 
frequencies (n and %) and mean ± SDM 
whenever applicable. Respondents n = 400. 

Characteristic n (%) 

College 

Education 93 (23.2) 

Engineering 48 (12.0) 

Humanities and Admin 54 (13.5) 

Literature 54 (13.5) 

Science 66 (16.5) 

Sharia and Law 85 (21.2) 

Gender 

Male 206 (51.5) 

Female 194 (48.5) 

Year of college study 

1 117 (29.3) 

2 142 (35.5) 

3 71 (17.8) 

4 60 (15.0) 

5 10 (2.5) 

Age in years (21.3 ± 1.46) 

18 -19 38 (9.5) 

20 - 21 201 (50.3) 

22 - 23 128 (32) 

24 - 25 33 (8.3) 

Home residence 

Aljouf Region 350 (87.5) 

Other Regions 50 (12.5) 

Source of information about Hepatitis B 

Newspapers and magazines  50 (12.5) 

Health workers  75 (18.8) 

Religious leaders/teachers  43 (11.0) 

Family/friends/neighbors  46 (11.5) 

HB information leaflets, 

brochures, posters etc.  
51 (12.8) 

TV, Radio and Internet  56 (14.0) 

Multiple sources of information  79 (20.0) 
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Table 2: Items studied on knowledge of Hepatitis B among the healthy non-medical students of 
Aljouf University assessed for their knowledge, attitude and practice towards Hepatitis B. Data 
shown are frequencies (n and %) for Yes/No answers. 

# Item* n % 

1 Have you heard of a disease called as Hepatitis?  336/64 84.0/16.0 

2 Have you heard of a disease called as Hepatitis B?  273/127 61.3/31.8 

3 Is Hepatitis B is a viral diseases? 250/150 62.5/37.5 

4 Can Hepatitis B affect liver function? 318/82 79.5/20.5 

5 Can Hepatitis B cause liver Cancer? 255/145 63.8/36.3 

6 Can Hepatitis B affect any age group? 329/71 82.3/17.8 

7 The early symptoms of Hepatitis B are same as cold and flu (fever, 

running nose, cough, etc.). 
190/210 47.5/52.5 

8 Jaundice is one of the common symptoms of Hepatitis B? 264/136 66/34 

9 Are nausea, vomiting and loss of appetite common symptoms of 

Hepatitis B? 
154/246 38.5/61.5 

10 Are there no symptoms of the Hepatitis B in some of the patients?  242/158 60.5/39.5 

11 Can Hepatitis B be transmitted by un-sterilized syringes, needles and 

surgical instruments?  
295/105 73.8/26.3 

12 Can Hepatitis B be transmitted by contaminated blood and blood 

products?  
332/68 83.0/17.0 

13 Can Hepatitis B be caused by using used blades while shaving at a 

barber shop?  
232/168 58.0/42.9 

14 Can Hepatitis B be transmitted by unsafe sex?  277/123 69.3/30.8 

15 Can Hepatitis B be transmitted from mother to child?  252/148 63.0/37.0 

16 Can Hepatitis B be transmitted by contaminated water/food prepared 

by person suffering with these infections?  
274/126 68.5/31.5 

17 Is Hepatitis B curable/treatable?  310/90 77.5/22.5 

18 Can Hepatitis B be self-cured by body?  117/283 70.8/29.3 

19 Is vaccination available for Hepatitis B?  260/140 65.0/35.0 

20 Is specific diet is required for the treatment of Hepatitis B? 264/136 66.0/34.0 
*Knowledge was assessed giving 0 to the wrong answer and 1 to correct answer. Mean knowledge 
score was 13.06 ± 2.9 SD. 

Assessment of attitude towards Hepatitis 
B  

Results showed that 256 (64%) were in 
the range of positive attitude (a score of > 
4) and 145 (36%) were having bad 
attitude (a score of ≤ 4) towards HB. Two 
hundred and nineteen (54.7%) 
participants were of the opinion that they 
could never be infected with HB. One 
hundred ninety (47.5%) of participants 
responded fear as their initial reaction to 
the news of being infected with HB, while 
as two hundred and thirty-eight (59.5%) 
participants were ready to discuss their 
illness with the physician while as one 
hundred and nineteen (29.7%) believed 

that they will discuss with their parents. 
Majority 370 (92.5%) of participants 
believed that will visit a health facility if 
they think of having symptoms of HB. 
Two hundred and twenty-four (56%) 
participants believed that they would visit 
the health facility soon they realize the 
symptoms of HB. Two hundred and 
twenty-five (56.2%) participants were 
unaware about the cost of managing HB. 
Fear of death was major concern (39%) 
among the participants would they be 
diagnosed with HB. Overall a positive 
attitude towards Hepatitis B was reported 
with mean score of 5.68 ± 1.1 (Table 3). 
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Table 3: Items studied for attitudes toward Hepatitis B among the healthy non-medical students of 
Aljouf University assessed for their knowledge, attitude and practice towards Hepatitis B. Data 
shown are frequencies (n and %) and mean ± SD. 

# Item n (%) 

1 Do you think you can get Hepatitis B? 

 Yes*  181 (45.3) 

No 219 (54.7) 

2 What would be your reaction if you found that you have Hepatitis B? 

 Fear*  190 (47.5) 

Surprise 148 (37) 

Sadness 62 (15.5) 

3 Who would you talk to about your illness? 

 Physician 238 (59.5) 

Spouse 18 (4.5) 

Parents 119 (29.7) 

Child 4 (1.0) 

Other relatives 9 (2.3) 

Friends 7 (1.8) 

No one¥  5 (1.3) 

4 What will you do if you think that you have symptoms of Hepatitis B?  

 Go to health facility*  370 (92.5) 

Go to traditional healer 26 (6.5) 

Go to religious leader 4 (1.0) 

5 If you had symptoms of Hepatitis B, at what stage you will go to the health facility? 

 Own treatment fails 49 (12.3) 

After 3-4 weeks of symptoms 121 (30.3) 

Soon I realize symptoms*  224 (56.0) 

Will not go to physician 6 (1.5) 

6 How expensive do you think is the diagnosis and treatment of Hepatitis B? 

 Free 133 (33.3) 

Expensive 42 (10.5) 

Do not know¥  225 (56.2) 

7 What worries you most if you will be diagnosed with hepatitis B? 

 Fear of Death 156 (39.0) 

Fear of diseases spread to family 166 (41.5) 

Cost of treatment 14 (3.5) 

Isolation from society¥  64 (16.0) 

 Mean attitude Score (5.68 ± 1.13) 

 Positive (a score of > 4)  256 (64)  

Negative (a score of ≤ 4) 145 (36)   

*Positive attitude; ¥Negative attitude. Positive attitude was assessed by giving a score of 1 and 

negative attitude was assessed by giving a score of 0. Over all a mean score of 5.68 ± 1.13 was 

calculated for the entire cohort. 
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Assessment of practices towards Hepatitis 
B  

Results showed that 48 (12%) of the 
respondents reported a good practice (a 
score of > 5) towards HB whereas 352 
(88%) were in the range of poor reported 
practices (a score of ≤ 5). Majority of the 
respondents, 356 (89%) have never 
screened for HB and only 107 (26.7%) 
have received hepatitis B vaccine. 260 
(65%) of participants do ask for a new 
syringe before use while as only 185 
(46.2%) agreed to ask for screening of 
blood before transfusion. Change of blade 
before shaving was reported by 290 
(72.5%) respondents. A significantly 
higher proportion of participants 323 

(80.7%) agreed to proceed for further 
investigation should they be diagnosed 
with HB. 259 (64.7%) participants would 
be avoiding meeting a patient with HB 
infection. Only 39 (9.7%) have ever 
participated in health education programs 
related to HB. Overall a poor practice 
towards Hepatitis B was reported among 
the respondents with a mean score of 3.77 
± 1.50 (Table 4). 

Practices were assessed by giving a score 
of 1 to positive and 0 to a negative 
practice. 3.77 ± 1.50 was the overall mean 
score of entire sampled population which 
is classified as poor reported practices 
towards HB. 

Table 4: Items studied for practices related to Hepatitis B among the healthy non-medical students 

of Aljouf University assessed for their knowledge, attitude and practice towards Hepatitis B. Data 

shown are frequencies (n and %) for Yes/No answers.  

# Item n % 

1 Have you done screening for Hepatitis B? 44/356 11/89 

2 Have you got yourself vaccinated against Hepatitis B? 107/293 26.7/73.3 

3 Do you ask for a new syringe before use? 260/140 65.0/35.0 

4 Do you ask for screening of blood before transfusion? 185/215 46.2/53.8 

5 Do you ask your barber to change blade before shaving 290/110 72.5/27.5 

6 In case you are diagnosed with Hepatitis B, would you go for further 

investigation and treatment? 
323/77 80.7/19.3 

7 Do you avoid meeting Hepatitis B patients? 259/141 64.7/35.3 

8 Have you ever participated in health education program related to 

Hepatitis B? 
39/361 9.7/90.3 

Association of demographic 
characteristics and mean KAP Scores 
Relationship between demographic 

characteristics and mean Knowledge 

Attitude and Practice scores is shown in 

Table 5. Comparison of mean KAP score 

across various study variables did not 

show any significant variation except for 

the college of study variable. 

Correlation between knowledge, attitude 
and practice  
Table 6 presents correlation results. 

Results show a weak but significant 

correlation (r = 0.25, p-value <0.001) 

between knowledge about hepatitis B and 

reported practices in community. No 

significant correlation was observed 

between knowledge and attitude in 

sampled population (p-value >0.05). 

Similarly, no correlation was found 

between Attitude-Practice of sampled 

population (p-value >0.05). 
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Table 5: Comparisons of demographic characteristics and mean KAP Scores of the healthy non-

medical students of Aljouf University assessed for their knowledge, attitude and practice towards 

Hepatitis B. Data shown are mean ± (SDM) and P values. Total n = 400. 

Characteristics n 
Knowledge 

Score 

P Attitude 

Score 

P Practice 

Score 

P 

College 

Education 93 13.83 (2.74) 0.034 5.87 (1.19) 0.007 3.73 (1.65) 0.001 

Engineering 48 12.35 (2.53) 5.27 (0.92) 3.77 (1.42) 

Humanities and Admin 54 13.2 (2.74) 5.93 (1.15) 4.59 (1.5) 

Literature 54 12.69 (2.70) 5.65 (1.25) 3.19 (1.12) 

Science 66 13.15 (2.67) 5.48 (1.15) 3.67 (1.46) 

Sharia and Law 85 12.69 (3.63) 5.71 (.99) 3.73 (1.43) 

Gender 

Male 206 13.04 (2.94) 0.915 5.61 (1.07) 0.138 3.68 (1.54) 0.218 

Female 194 13.08 (2.94) 5.75 (1.18) 3.86 (1.45) 

Year 

1 117 13.43 (2.89) 0.249 5.51 (1.14) 0.127 3.87 (1.39) 0.184 

2 142 13.25 (2.89) 5.83 (1.12) 3.92 (1.55) 

3 71 12.55 (2.91) 5.77 (1.2) 3.65 (1.48) 

4 60 12.48 (3.13) 5.58 (0.99) 3.48 (1.58) 

5 10 13.10 (2.96) 5.30 (1.06) 3 (1.49) 

Age (21.3 ± 1.46) 

18-19 38 12.47 (3.17) 0.227 5.66 (1.15) 0.775 3.76 (1.24) 0.746 

20-21 201 12.96 (2.92) 5.71 (1.11) 3.73 (1.49) 

22-23 128 13.23 (2.99) 5.70 (1.11) 3.88 (1.59) 

24-25 33 13.67 (2.48) 5.45 (1.23) 3.61 (1.52) 

Residence  

Aljouf Region 350 13.11 (2.89) 0.723 5.68 (1.15) 0.726 3.74 (1.52) 0.263 

Other Region 50 12.72 (3.28) 5.66 (1.00) 3.98 (1.38) 

Total 400 13.06 (2.94)  5.68 (1.13)  3.77 (1.50)  

Kruskal Wallis and Mann–Whitney U tests were used for analysis. 

Table 6: Correlation between knowledge, 

attitude, and practice scores among the healthy 

among non-medical students of Aljouf 

University assessed for their knowledge, 

attitude and practice towards Hepatitis B. Data 

shown are r/P values. 

Variable r/P 

Knowledge-Attitude 0.017/0.733 

Knowledge-Practice 0.251/<0.001 

Attitude-Practice 0.078/0.119 

Discussion 

Hepatitis B is the tenth leading cause of 
death worldwide being a dreaded 
infectious disease and one of the major 
global public health problems(19). 
Prevention of hepatitis B forms the 

mainstay of limiting the spread of this 
dreadful disease. KAP studies are of 
prime importance to evaluate the 
knowledge, attitude, and practices 
towards HB.  

Our study focused on a convenient sample 
of non-medical students of Aljouf 
University. Male participants comprised 
51.5%, with multiple sources of 
information being the frequent source 
(20%) of information regarding HB 
(Table 1). Nouman-ul-Haq et al in their 
study on healthy population found a 
response rate of 78.0% with males 
comprising 53.8%, with family, friends, 
and neighbors being the primary source of 
information(16). 
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In this study, majority participants (74%) 
were having adequate knowledge 
regarding HB with a mean knowledge 
score of 13.06 ± 2.94. A very good 
knowledge regarding transmission, 
prevention, and treatment of HB was 
observed among the participants with 
weaker domains in knowledge to 
questions on signs and symptoms. 
Shalaby et al in their study in Egypt also 
reported adequate knowledge towards 
transmission, vaccination, and treatment 
of HB among the participants(18).  

However, a majority of other studies have 
reported poor knowledge among the 
different populations regarding HB(21-25). 
Nouman-ul-Haq et al in their study on 
780 healthy participants found that 75.4% 
were within the poor knowledge range 
with a mean knowledge score was 8.74 ± 
2.7. Brouard et al in their study on the 
general population in France reported a 
lower level of knowledge about the HB 
compared to HIV(20). The reasons for 
having adequate knowledge in our study 
could due to the fact that this study 
targeted university students rather than 
general population. Furthermore, the 
current study adopted a different cut-off 
for assessment of knowledge (20 
questions, a score >11was considered as 
adequate knowledge) compared to Baig et 
al who in their study on clinicians and 
Medical students observed a mean 
knowledge score of 15.66 ± 1.9 that was 
classified as poor knowledge (20 
questions, a score ≥17 was considered as 
adequate knowledge) the higher cut-off 
used in this study seems logical as it 
focused on clinicians and medical 
students(15).  

Overall, the attitude towards Hepatitis B 
was positive with a mean score of 5.68 ± 
1.13.  64% of the participants were having 
a good attitude towards HB. A majority of 
the respondents preferred to go to a 
healthcare facility and talking to the 
physician on getting symptoms of HB 
rather than going to the traditional 
healers. The cost of treatment and fear of 
isolation from the society did not matter 
much to the participants. Baig et al also 
observed a positive attitude in 79.2% of 
the participants with a mean score of 7.17 
± 1.15. However, Nouman-ul-Haq et al 

and Talpur et al found that overall the 
respondents in their studies had a negative 
attitude towards Hepatitis B(16,19). In both 
the comparisons the demographics of the 
study populations were different. 

The attitude of any population is a result 
of a mix of not only knowledge but also 
the belief, customs and the law regulation 
of that particular community. 

Participants in the current study reported 
poor practice towards HB with 88% in the 
range of poor practices, a mean score of 
3.77 ± 1.50 was observed.  Our results are 
in concordance with the results of 
Nouman-ul-Haq et al and Baig et al who 
found poor practices among the study 
participants with mean scores of 2.76 ± 
1.1 and 6.8 ± 1.13 respectively. Al-Hazmi 
in his study reported suitable attitudes 
with a lack of knowledge and 
inappropriate practices in health care 
physicians(21). Poor practices have been 
reported in other studies around the 
globe(15,28). 

College of study was the only 
demographic variable that was 
significantly associated with mean KAP 
scores (p <0.05).  Wu et al and Cheung et 
al reported education level as the 
significant factor associated with KAP(28). 
Nouman-ul-Haq et al found that only the 
area of residence (locality) was 
significantly associated with mean KAP 
scores (p <0.01). Baig et al found the 
gender, designation, vaccination status, 
and experience in the medical field to be 
significantly associated with KAP scores 
(p <0.005). 

We found a weak correlation between 
knowledge about HB and reported 
practices in the community (r = 0.250, p 
<0.001). We did not find any significant 
correlation between Knowledge- Attitude 
and Attitude-Practice of sampled 
population (p-value >0.05) (Table 6). 
However, Nouman-ul-Haq et al and 
Afihene et al found significant positive 
linear correlations between knowledge-
attitude, knowledge-practice, and attitude-
practice(7,16).  

Current study observed a weak 
association between knowledge and 
reported practices in spite of good 
knowledge score. This phenomenon is not 
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present in similar studies with different 
population subgroups as depicted in Table 
7(17,27). As noted by Singh et al(27) 
knowledge was poor and there was no 
correlation between knowledge and 
practices even in the dental community, 
while, in a study done by Noman-ul-Haq 
et al(19) there was a weak positive 
correlation between Knowledge-Practice 
(r = 0.324, p<0.01) despite having a poor 
knowledge score a similar knowledge 
score observed by Singh et al. 

Table 7: Correlation coefficient comparisons 

between the present study results vs. previous 

studies for knowledge, attitude, and practice 

scores towards Hepatitis B. Data shown are r 

(P) values. 

Variable Our 

study 

Singh 

et al27 

Noman-

ul-Haq et 

al16 

Knowledge-

Attitude 

0.017 

(0.733) 

0.047 

(<0.46) 

0.296 

(<0.01) 

Knowledge-

Practice 

0.251 

(<.001) 

-0.024 

(<0.71) 

0.324 

(<0.01) 

Attitude-

Practice 

0.078 

(0.119) 

0.204 

(<0.01) 

0.331 

(<0.01) 

New phenomenon of poor practice in 
spite of good knowledge observed in our 
study implies that in different socio-
cultural societies, the norms and practices 
regarding common public health problems 
are not dependent on scientific knowledge 
alone; rather it relies on customs, peer 
attitude and local laws(28). 

Conclusion 

The study concludes that despite an 
overall adequate understanding of 
transmission and prevention of hepatitis-B 
along with an overall good attitude 
prevalent in the non-medical student 
community, it is not being translated in to 
good practices by this section of Saudi 
community. We recommend that more 
focus should be laid on school based 
health education program and tailored 
according to socio-cultural setting.  

Limitations of the Study 

The study did not cover general 
population rather a special subset of the 
population covering non-medical 
university students hence the results 
reflect KAP of educated youth only. 
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Abstract 

Background: Pigmentary demarcation lines due to the abrupt transition from hyper- to 
hypo-pigmented or to normal skin color that are mostly parallel peripheral cutaneous 
innervations are usually symmetric and race-specific due to genetic predisposition.   

Case description: The present 32-year-old Saudi male complained of an unusual 
asymmetric bilateral facial hyperpigmentation for 8 years. Chemical peeling and 
Erbium Yag laser rejuvenalization intensified the pigmentation. On examination, he had 
bilateral brown patches over both upper cheeks. One was V-shaped corresponding to F 
line and the other was W-shaped corresponding to G line.  

Conclusion: The asymmetrical type of facial pigmentary demarcation lines (PDL) 
should be expected. This widens the differential diagnosis of the bilateral well-defined 
hyperpigmented homogenous asymmetrical patch over the face to be includes as a new 
pattern of PDL. 

Key Words: Pigmentary Demarcation Lines, Asymmetric facial hyperpigmentation, G 
line, F line, Case report. 
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Introduction 

Pigmentary demarcation lines (PDLs) are 
areas of an abrupt transition from hyper- 
to hypo-pigmented or normal skin color. 
They are seen on limbs, face, and 
sometimes trunk. They are more 
commonly reported in Japanese and black 
race and rarely in white races(1,2). They 
are thought to correspond to areas of 
peripheral cutaneous innervations(2). It 
can affect different parts of the body and 
according to the site they have been 
labeled A through H lines (Table 1). Type 
F, G and H are usually present as a 
bilateral well-defined homogenous 
hyperpigmented patch, which is located 
and extending from either the lateral 
orbital rims or the corners of the mouth(3). 

In this case report, we are reporting a 32-
year-old male who presented to our clinic 
with two types of PDL at face. This PDL 
became obvious after a session of an 
Erbium laser which had been done for 
rejuvenation. 

 

Table 1: Different patterns of the pigmentary 
demarcation lines(3). 

Line Location 

A "Lateral aspect of the upper anterior 
arms". 

B "Posteromedial portion of the lower 
limbs". 

C "Hypopigmented lines in pre- and 
parasternal areas". 

D "Posteromedial area of the spine". 

E "Bilateral hypopigmented bands on 
the chest". 

F "V-shaped patch on lateral cheeks". 

G "W-shaped patch on lateral cheeks". 

H "Linear bands extending from lateral 
oral commissures".  

Case Description  

A 32-year-old male came to our 
dermatology clinic, Derma Clinics, Prince 
Sultan St., Riyadh, Saudi Arabia, 

mailto:dr.ziad@ju.edu.sa
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November 2, 2016, complaining of 
bilateral facial hyperpigmentation. The 
patient consented (written) for the 
anonymous publication of the case data 
and the repot was approved by the local 
ethical committee. He noticed this 
pigmentation for the last 8 years and tried 
different chemical peels without 
noticeable improvement. 2 weeks ago, he 
underwent an Erbium Yag laser for 
rejuvenation in other clinics and he 
noticed that the pigmentation became 
more pronounced. On examination, he 
was having bilateral brown patches over 
both upper cheeks. While he is having V-
shaped hyperpigmentation on the right 
side which is corresponding to F line, the 
left side showed W-shaped 
hyperpigmentation which is 
corresponding to G line (Figure. 1). With 
this presentation we made the diagnosis of 
PDL with two different types in each side. 

 

Figure 1: A 32-year-old male with 
asymmetrical bilateral facial 
hyperpigmentation; left side W-shaped 
representing G-line (A) and right side V-
shaped which represent F-line (B). 

Discussion 

Facial PDL may appear around puberty 
and may persist without much change 
throughout life. They may have a genetic 
predisposition(4). Facial PDL should be 
considered in the differential diagnosis of 
any facial pigmentation, especially if it is 
bilaterally symmetrical. Facial PDL 
present as bilaterally symmetrical, 
homogenous hyperpigmentation 
extending from lateral orbit or angle of 
mouth. The differential diagnoses of PDL 
are melasma and post-inflammatory 
hyperpigmentation but melasma is usually 
blotchy and may occur at different sites 
such as forehead, nose. Facial PDL is 
distinguished from post-inflammatory 

hyperpigmentation by its chronic course, 
absence of prior history and well-defined 
borders(3,5,6). In our case, the patient 
presented with bilateral asymmetrical 
well-defined PDL. Up to our knowledge, 
it has never been reported in this pattern. 

Conclusion 

The present case demonstrates that facial 
PDL can present as asymmetrical type 
that widens the differential diagnosis of 
the bilateral well-defined hyperpigmented 
homogenous nonsymmetrical patch over 
the face to be included in the expected 
patterns of face PDLs. 

Conflict of Interest 

The author declared no conflict of 
interests. 

Knowledgement 

I greatly appreciate the help of Dr. Saad 
M. Altalhab (Derma Clinics, Prince 
Sultan St., Riyadh, Saudi Arabia) 
characterizing this case.  

Reference  

1. Miura O. On the demarcation lines of 
pigmentation observed among the 
Japanese, on inner sides of their 
extremities and on anterior and posterior 
sides of their medial regions. Tohoku J 
Exp Med., 1951;54:135‑40. 

2. Selmanowitz VJ, Krivo JM. Pigmentary 
demarcation lines. Comparison of Negroes 
with Japanese. Br J Dermatol., 
1975;93:371‑7. 

3. Al-Samary A, Al Mohizea S, Bin‑Saif G, 

Al‑Balbeesi A. Pigmentary demarcation 
lines on the face in Saudi women. Indian J 
Dermatol Venereol Leprol., 
2010;76:378‑81.  

4. Somani VK, Razvi F, Sita VN. Pigmentary 
demarcation lines over the face. Indian J 
Dermatol Venereol Leprol., 
2004;70:336‑41. 

5. Singh N, Thappa DM. Pigmentary 
demarcation lines. Pigment International, 
2014;1(1):13-16. 

6. Nordlund JJ, Boissy RE, Hearing VJ, King 
RA, Oetting WS, Ortonne J-P. Genetic 
epidermal syndromes: Localized 
hyperpigmentation (Esterly NB, Baselga 
E, Drolet BA, Galbraith SS, editors). In, 
The pigmentary system: Physiology and 
pathophysiology, 2nd Edition, 2006, 
Chapter 47, pp: 873-883, Blackwell, NY.  



 AUMJ Comprehensive Instructions for Authors and Reviewers 

Aljouf University Medical Journal (AUMJ), 2016 December 1; 3(4): 45 – 59.  

2016 

AUMJ Comprehensive Instructions 

For Authors and Reviewers 

INTRODUCTION 

Types of submission and criteria 

Original Research Communications may be 
offered as Full Papers, as Short 
Communications or as Short research Paper. 
The latter format is recommended for 
presenting technical evaluations and short 
clinical notes, comprising up to 1,500 words 
of text, 15 references, and two illustrative 
items (Tables and/or Figures).  

Clinical Trials and Case Reports will be 
accepted only where they provide novel 
insight into disease mechanisms, management, 
or diagnostic applications. 

Reviews and Minireviews will be welcome but 
prospective authors are strongly advised to 
seek authorization from the Editor-in-Chief to 
avoid conflict with scheduled reviews invited 
by the Editorial Board. They should address 
new topics or trends in basic biomedical, 
clinical, and allied health sciences – Dentistry, 
Pharmacy, Nursing and Applied Medical 
Sciences.  

Policy Papers, Study Protocols and Pre-
Protocols and Method Articles. 

Medical educational articles, Commentaries 
(on the clinical, scientific, social, political, and 
economic factors affecting health), Opinion, 
Meeting Summary and Book review articles. 
Please contact the Editor-in-Chief for 
consideration. 

BEFORE YOU BEGIN: THE 
JOURNAL PLAGIARISM POLICY 

AUMJ employs  software 
for plagiarism screening to verify the 
originality of content submitted before 
reviewing. We strongly oppose the practice of 
duplicate publication or any type of 
plagiarism. Plagiarized manuscripts would not 
be considered for publication. If plagiarism is 
found in any published paper after internal 
investigation, a letter would be immediately 
sent to all the authors, their affiliated institutes 
and funding agency, if applicable and 
subsequently the paper will be retracted.  

AUMJ Editorial Board trusts that authors 
understand why the Journal's integrity must be 
protected through preventing plagiarism. The 

manuscript must be free from plagiarism 
according to our iThenticate® plagiarism 
detection software - defined as ≤1% similarity 
or "Text overlap" from any source including 
your published works (self-plagiarism). 
iThenticate® checks for plagiarism from 
world-wide databases, including internet web 
sites. Even less than that rate in the results 
section - case-dependently - may not be 
accepted. Manuscripts with the minor 
plagiarism scientific misconduct of ≥2% 
similarity rate per source with multiple 
references will not be processed for 
publication till corrected.   

On initial submission, the manuscript will be 
tested for similarity with iThenticate®. The 
iThenticate® report of your manuscript is 
color-coded such that each "source" has a 
unique color that is used for each instance of 
copied text (words, sentences, paragraphs) 
from the source. We limit the iThenticate® 
software check to Abstract, Introduction, 
Results, Discussion, Table Titles and contents 
and Figure contents and legends, and, it 
excludes Title page (including authors names, 
communication and affiliations), Methods 
section, Acknowledgment section, and 
Literature Cited section - since similarities in 
these sections is expected to be high. 
However, how high the accepted similarity 
rates in those sections is case-dependent and 
should be as low as possible. 

AUMJ encourages authors to use the 
Similarity Report to write original text for the 
words, phrases, sentences and/or paragraphs 
that have similarity of ≥2% with the identified 
source published works. We understand the 
importance of keeping specific key words and 
phrases (molecules, models, drugs, species, 
equipment, assay technique, etc). In cases 
with similarity of ≥2%, the author(s) will have 
One of Two Options; either withdraw the 
submission, or, resubmit the manuscript after 
removing the indicated plagiarism so as to 
have ≤1% similarity rate per source as 
determined by iThenticate®. 

Dedicated to protecting the integrity of 
research to contribute to a decline of scientific 
misconduct, AUMJ takes strict measures. 
When incidents occur involving scientific  the 



 AUMJ Comprehensive Instructions for Authors and Reviewers 

Aljouf University Medical Journal (AUMJ), 2016 December 1; 3(4): 45 – 59.  

2016 

agency funding the work as well as the 
university provost. 

Plagiarism policy of this journal is mainly 
inspired from the plagiarism policy of The 
Nature 
(http://www.nature.com/authors/policies/plagi
arism.html) and is summarized as described 
below:  

1. Plagiarism is when an author attempts to 
pass off someone else's work as his or her 
own. This journal also adopted IEEE 
definition of plagiarism to deal such cases. 
It defines plagiarism as "the reuse of 
someone else’s prior ideas, processes, 
results, or words without explicitly 
acknowledging the original author and 
source.” 

2. Plagiarism can be said to have clearly 
occurred when large chunks of text have 
been cut-and-pasted. Such manuscripts 
would not be considered for publication in 
the journal. Papers with confirmed 
plagiarisms are rejected immediately. 

3. But minor plagiarism without dishonest 
intent is relatively frequent, for example, 
when an author reuses parts of an 
introduction from an earlier paper. 

4. Duplicate publication, sometimes called 
self-plagiarism, occurs when an author 
reuses substantial parts of his or her own 
published work without providing the 
appropriate references. This can range 
from getting an identical paper published 
in multiple journals, to 'salami-slicing', 
where authors add small amounts of new 
data to a previous paper. Self-plagiarism, 
also referred to as ‘text recycling’, is a 
topical issue and is currently generating 
much discussion among editors. Opinions 
are divided as to how much text overlap 
with an author’s own previous 
publications is acceptable. We normally 
follow the guidelines given in COPE 
website. Editors, reviewers and authors 
are also requested to strictly follow this 
excellent guideline (Reference: Text 
Recycling Guidelines: 
http://publicationethics.org/text-recycling-
guidelines). 

5. In case of “suspected minor plagiarism”, 
authors are contacted for clarification. 
Depending on all these reports, reviewers 
and editors decide final fate of the 
manuscript.  

6. Use of automated software is helpful to 
detect the 'copy-paste' problem. All 
submitted manuscripts are checked by the 
help of different databases, eTBLAST, 
Plagiarism Detection tools, etc. At the 
same time scientific implication of the 
case ('suspected minor plagiarism'), also 
judged by reviewers and editors. 
Plagiarism Detection tools are useful, but 
they should to be used in tandem with 
human judgment and discretion for the 
final conclusion. Therefore, suspected 
cases of plagiarisms are judged by editors 
on 'case-to-case basis'. 

7. Editors have the final decision power for 
these cases. 

Ethics in publishing 

Policy and ethics 

The work described in your article must have 
been carried out in accordance with The Code 
of Ethics of the World Medical Association 
(Declaration of Helsinki) for experiments 
involving humans (http://www.wma.net); 
Uniform Requirements for manuscripts 
submitted to Biomedical journals 
(http://www.icmje.org) published by the 
International Committee of Medical Journal 
Editors. An official local authorized body 
should review the research project before its 
beginning and a document acknowledging the 
ethical clearance of the research could be 
requested from prospective authors. This must 
be stated at an appropriate point in the article 
(Material and Methods). Research papers 
based on animal studies should get a similar 
ethical clearance from an official committee 
for the animal welfare. 

Cover letter 

A cover letter is required to accompany the 
manuscript submission along with the 
Manuscript Submission/Copyright Transfer 
Form. It should include information about the 
following points relevant to the specific type 
of your article: 

• Why should AUMJ publish your 
manuscript? 

• Relevance to AUMJ publication policy. 
• Potential competing interests. 
• Approval of the manuscript by all authors. 
• Adherence to Simultaneous and Duplicate 

Publication Policy. 

 

http://www.wma.net/
http://www.icmje.org/
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Conflict of interest 

All authors are requested to disclose any 
actual or potential conflict of interest 
including any financial, supplements, personal 
or other relationships with other people or 
organizations within three years of beginning 
the submitted work that could inappropriately 
influence, or be perceived to influence, their 
work.  

Submission declaration and 
verification 

Submission of an article implies that the work 
described has not been published previously 
(except in the form of an abstract or as part of 
a published lecture or academic thesis or as an 
electronic preprint), that it is not under 
consideration for publication elsewhere, that 
its publication is approved by all authors and 
by the responsible authorities where the work 
was carried out, and that, if accepted, it will 
not be published elsewhere in the same form, 
in English or in any other language, including 
electronically without the written consent of 
the copyright-holder. To verify originality, 
your article may be checked by an appropriate 
originality detection service. 

Authorship 

All authors should have made substantial 
contributions to all of the following: (1) the 
conception and design of the study, or 
acquisition of data, or analysis and 
interpretation of data, (2) drafting the article 
or revising it critically for important 
intellectual content, (3) final approval of the 
version to be submitted. 

Changes to authorship 

This policy concerns the addition, deletion, or 
rearrangement of author names in the 
authorship of accepted manuscripts before the 
accepted manuscript is published in an online 
and/or printed issue. 

• Requests to add or remove an author, or to 
rearrange the author names, must be sent 
to the Journal Manager from the 
corresponding author of the accepted 
manuscript and must include: (a) the 
reason the name should be added or 
removed, or the author names rearranged 
and (b) written confirmation (e-mail, fax, 
letter) from all authors that they agree 
with the addition, removal or 
rearrangement.  

• In the case of addition or removal of 
authors, this includes confirmation from 
the author being added or removed.  

• Requests that are not sent by the 
corresponding author will be forwarded by 
the Journal Manager to the corresponding 
author, who must follow the procedure as 
described above.  

• Journal Deputy Editor will inform the 
Journal Editor-in-Chief of any such 
requests and publication of the accepted 
manuscript in an online issue is suspended 
until authorship has been agreed. 

• After the accepted manuscript is published 
in an online and/or printed issue: Any 
requests to add, delete, or rearrange author 
names in an article published in an online 
issue will follow the same policies as 
noted above and result in a corrigendum. 

Role of the funding source 

You are requested to identify who provided 
financial support for the conduct of the 
research and/or preparation of the article and 
to briefly describe the role of the sponsor(s), if 
any, in study design; in the collection, analysis 
and interpretation of data; in the writing of the 
report; and in the decision to submit the article 
for publication. If the funding source(s) had 
no such involvement then this should be 
stated. 

Open access 

Once AUMJ is launched as an open access 
journal, articles are freely available to both 
subscribers and the wider public with 
permitted reuse. No Open Access publication 
fee. All articles published Open Access will 
be immediately and permanently free for 
everyone to read, download, distribute and 
copy the article, and to include in a collective 
work (such as an anthology), as long as they 
credit the author(s) and provided they do not 
alter or modify the article. 

The processing and publication fee 

No processing or publication fee is required.  

Language (usage and editing 
services) 

Please write your text in good English 
(American or British usage is accepted, but 
not a mixture of these). Authors who feel their 
English language manuscript may require 
editing to eliminate possible grammatical or 
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spelling errors and to conform to correct 
scientific English may wish to use any English 
Language Editing service available. The 
abstract content will be translated into Arabic 
to accompany the published manuscript as an 
Arabic Abstract. In case the author's mother 
language is not Arabic, the Journal will help 
preparing it. 

Submission 

Manuscript submission and follow up to this 
journal proceeds totally online through email 
communications (ajms@ju.edu.sa). Complete 
manuscript with tables and figures inserted 
within the text at their final place should be 
submitted as a single file in the two; word and 
PDF formats. The submission and copyright 
transfer form is available on request and is 
mandatory to hand fill, sign and date by all 
authors before any processing of the submitted 
material. The form is provided at the last page 
of every issue of AUMJ. Authors are 
encouraged to print and fill the form and 
submit alongside with the manuscript.    

Referees 

A minimum of six suitable potential reviewers 
(please provide their name, email addresses, 
title, institutional affiliation, and, ORCID or 
Scopus ID). When compiling this list of 
potential reviewers please consider the 
following important criteria: They must be 
knowledgeable about the manuscript subject 
area; must not be from your own institution; at 
least two of the suggested reviewers should be 
from another country than the authors'; and 
they should not have recent (less than four 
years) joint publications with any of the 
authors. However, the final choice of 
reviewers is at the editors' discretion. 
Excluding peer reviewers: During submission 
you may enter details of anyone who you 
would prefer not to review your manuscript. 

Types of submission and criteria 

Original Research Communications may be 
offered as Full Papers or as Short 
Communications. The latter format is 
recommended for presenting technical 
evaluations and short clinical notes, 
comprising up to 1,500 words of text, 15 
references, and two illustrative items (Tables 
and/or Figures). 

Case Reports will be accepted only where 
they provide novel insight into disease 

mechanisms, diagnostic, and management 
applications. 

Critical Reviews will be welcome but 
prospective authors are strongly advised to 
seek authorization from the Editor-in-Chief to 
avoid conflict with scheduled reviews invited 
by the Editorial Board. They should address 
new topics or trends in fields of the Journal 
Scope. 

Editorial and opinion pieces Please contact 
the Editor-in-Chief for consideration. 

PREPARATION 

NEW SUBMISSIONS 

Submit your manuscript as a single PDF file 
and a single Word document file, in any 
format or layout that can be used by referees 
to evaluate your manuscript. It should contain 
high enough quality figures for refereeing.  

References 

There are no strict requirements on reference 
formatting at submission. References can be 
in any style or format as long as the style is 
consistent. Where applicable, author(s) 
name(s), chapter title/article title, journal 
title/book title, year of publication, volume 
number-issue number/book chapter and the 
pagination must be present. Use of DOI is 
highly encouraged. The reference style used 
by the journal will be applied to the accepted 
article at the proof stage. Note that missing 
data will be highlighted at proof stage for the 
author to correct. 

Formatting requirements 

On initial submission, there are no strict 
formatting requirements but all manuscripts 
must contain the essential elements needed to 
convey your manuscript message; Title, 
Abstract, Keywords, Introduction, 
Materials/Patients and Methods, Results with 
Artwork, Figures and Tables with legends and 
titles (below the figure and on top of the table, 
respectively), Discussion, Limitations of the 
study and Future directions, Gain of 
Knowledge, Conclusions, Conflict of Interest, 
Acknowledgement (if any), and References. 
Upon final acceptance, the author(s) will be 
instructed to reformat their manuscript 
according to AUMJ format detailed below. 

If your article includes any Videos and/or 
other Supplementary material, this should be 
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included in your initial submission for peer 
review purposes. 

Divide the article into clearly defined sections 
with title, subtitles and sub-subtitles on 
separate lines whenever applicable. 

Figures and tables embedded in text. Please 
ensure the figures and the tables included in 
the single file are placed next to the relevant 
text in the manuscript. 

All standard and non-standard abbreviations 
should be define in full at the fist mention in 
the text and should be consistent throughout 
the paper.  

In the initial submission, it is advisable to 
have references in names (e.g., Smith et al, 
2014) within the text rather than numbering 
them. Revision and correction frequently 
necessitate dropping or inserting text with 
their references. Numbering references in that 
stage will create the problem of renumbering 
them is the text and list. 

ORIGINAL RESEARCH PAPER 
WRITING TEMPLATE 

Papers include original empirical data that 
have not been published anywhere earlier or is 
not under consideration for publication 
elsewhere (except as an abstract, conference 
presentation, or as part of a published lecture 
or academic thesis), and after accepted for 
publication it will not be submitted for 
publication anywhere else, in English. 
Null/negative findings and 
replication/refutation findings are also 
welcome. If a submitted study replicates or is 
very similar to previous work; authors must 
provide a sound scientific rationale for the 
submitted work and clearly reference and 
discuss the existing literature. Submissions 
that replicate or are derivative of existing 
work will likely be rejected if authors do not 
provide adequate justification. Studies, which 
are carried out to reconfirm/replicate the 
results of any previously published paper on 
new samples/subjects (particularly with 
different environmental and/or ethnic and 
genetic background) that produces new data-
set, may be considered for publication. But 
these types of studies should have a ‘clear 
declaration’ of this matter. The English 
language in submitted articles must be clear, 
correct, and unambiguous. No limits for the 
total number of words for articles of this type.  

Title page information 

Page 1 of the typescript should be reserved for 
the title, authors and their affiliation and 
addresses. 

Title. Concise, informative and reflects the 
study content. Titles are often used in 
information-retrieval systems. Avoid 
abbreviations and formulae where possible. 

Running Title: A shorter running title of no 
more than 55 letters including spaces should 
be provided.  

Author names and affiliations. Where the 
family name may be ambiguous (e.g., a 
double name), please indicate this clearly. 
Present the authors' affiliation addresses 
(where the actual work was done) below the 
names. Indicate all affiliations with a 
superscript Arabic number immediately after 
the author's name and in front of the 
appropriate address. Provide the full postal 
address of each affiliation, including the 
country name and the e-mail address and 
phone number (with country and area code) of 
each author.  

Corresponding author. The corresponding 
author should be indicated in addition with a 
superscript asterisk * immediately after 
his/her affiliation superscript Arabic number. 
The corresponding author will handle 
correspondence at all stages of refereeing, 
publication, and post-publication. Contact 
details must be kept up to date by the 
corresponding author. 

Present/permanent address. If an author has 
moved since the work described in the article 
was done, or was visiting at the time, a 
'Present address' (or 'Permanent address') may 
be indicated as a footnote to that author's 
name. The address at which the author 
actually did the work must be retained as the 
main, affiliation address. Superscript lower-
case letters are used for such footnotes. 

Abstract 

Page 2 of the typescript should be reserved for 
the abstract which should be presented in a 
structured format and should not exceed 350 
words. The following headings should be 
included for research articles followed by a 
colon: a) Background, b) 
Hypothesis/Objectives: c) Materials/Patients 
and Methods: d) Results: e) Conclusions 
(should be data justified). Suitable headings 
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could be used for other types of publications 
(Case reports, Review articles, etc). 

A concise and factual abstract is required. The 
abstract should state briefly the purpose of the 
research, the principal results and major 
conclusions. An abstract is often presented 
separately from the article, so it must be able 
to stand alone. For this reason, References 
should be avoided. Non-standard or 
uncommon abbreviations should be avoided, 
but if essential they must be defined at their 
first mention in the abstract itself. 

Keywords 

Immediately after the abstract, provide a 
maximum of 10 keywords for full papers, or 5 
keywords for Short Communications, using 
American spelling and avoiding general and 
plural terms and multiple concepts (avoid, for 
example, "and", "of"). Please use terms from 
the most current issue of medical subject 
headings of Index Medicus. The key words 
should cover precisely the contents of the 
submitted paper and should give readers 
sufficient information as to the relevance of 
the paper to his/her particular field. Be sparing 
with abbreviations: only abbreviations firmly 
established in the field may be eligible. These 
keywords will be used for indexing purposes. 

Introduction 

Provide adequate background that highlights 
the importance and gap information of your 
research point in relation to previous studies, 
but avoiding a detailed literature survey. State 
the hypothesis or rationale and objectives of 
the work and a brief description of how you 
planned to approach them. 

Materials or Patients and Methods 

Provide sufficient detail to allow the work to 
be reproduced, with details of supplier and 
catalogue number when appropriate. Methods 
already published should be indicated by a 
reference: only relevant modifications should 
be described. 

Patients and Normal Subjects 

If human participants were used in the 
experiment please make a statement to the 
effect that this study has been approved by 
your Institution Ethics Review Board for 
human studies (the number of the approval 
should be stated in the methods section and 
AUMJ may ask for submission of the original 

ethical approval with the manuscript), and, 
that patients or their custodians have signed an 
informed consent that also states right of 
withdrawal without any consequences. 
Sample sized should be appropriately 
calculated. The manuscript should describe 
how the size of the experiment was planned. If 
a sample size calculation was performed this 
should be reported in detail, including the 
expected difference between groups, the 
expected variance, the planned analysis 
method, the desired statistical power and the 
sample size thus calculated. For parametric 
data, variance should be reported as 95% 
confidence limits or standard deviations rather 
than as the standard error of the mean. Normal 
participants and patients criteria, inclusion and 
exclusion criteria should be stated. Name and 
address where the work was done and when it 
was done (time period, from …. to …..) 
should be clearly stated, too. 

Experimental animals 

When animals were used in the experiments, a 
local Institutional Ethics Review Board for 
animal studies should review and approve the 
experiment and that all animal procedures 
were in accordance with the standards set 
forth in guidelines for the care and use of 
experimental animals by Committee for 
Purpose of Supervision of Experiments on 
Animals (CPCSEA) and according to National 
Institute of Health (NIH) protocol. The precise 
species, strain, sub-strain and source of 
animals used should be stated. Where 
applicable (for instance in studies with 
genetically modified animals) the generation 
should also be given, as well as the details of 
the wild-type control group (for instance 
littermate, back cross etc). The manuscript 
should describe the method by which animals 
were allocated (randomized) to experimental 
groups, particularly for comparisons between 
groups of genetically modified animals 
(transgenic, knockout etc), the method of 
allocation to for instance sham operation or 
focal ischemia should be described. 

Experimental 

Provide sufficient detail to allow the work to 
be reproduced. Methods already published 
should be indicated by a reference: only 
relevant modifications should be described. 
Where and when the study was conducted 
should be stated.  
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Results 

Results should be clear and concise. Data 
should be presented in an appropriately 
organized tables, figures and/or artworks. The 
statistical analysis used should be suitable for 
the objectives of the study and type of data 
analyzed. Prospective authors are highly 
advised to consult a biostatician.  

Footnotes 

Footnotes should be used sparingly. For table 
footnotes, indicate each footnote in a table 
with a superscript lowercase letter or add them 
into the title. 

Graphical abstract 

A Graphical abstract is optional and should 
summarize the contents of the article in a 
concise, pictorial form designed to capture the 
attention of a wide readership online. Authors 
must provide images that clearly represent the 
work described in the article. Please provide 
an image with a minimum of 531 × 1328 
pixels (h × w) or proportionally more. The 
image should be readable at a size of 5 × 13 
cm using a regular screen resolution of 96 dpi. 
It is preferable to be inserted at its normal 
place to the relevant text or otherwise be 
submitted as a separate TIFF, EPS, PDF or 
MS Office files.  

Discussion 

This should explore the significance, 
interpretation and reasoning of the results of 
the work vs. other studies. Do not repeat 
describing the results in this section. A 
combined Results and Discussion section is 
acceptable. Avoid extensive citations and 
discussion of published literature. In the same 
time, avoid speculations without a supporting 
literature. Avoid discussion based on "Data 
not Shown" or "Personal Communications". 

Limitations and Future Prospective 

The authors may wish to pinpoint the 
limitations of the study and their reason and 
foresee the next step to go from their study. 
This may be presented in a short Limitations 
and Future Prospective section standing alone 
or as a separate paragraph in the Discussion or 
Results/Discussion section. 

Conclusions 

The main conclusions of the study may be 
presented in a short Conclusions section 
standing alone or as a separate paragraph at 

the end of the Discussion or 
Results/Discussion section. Conclusions 
should not be biased and should be based on 
the data, presented and discussed inside the 
manuscript only.  

Gain of Knowledge 

Following the conclusion section, it is 
mandatory for manuscripts submitted for final 
publication in AUMJ to have a Gain of 
Knowledge section that is consisted of 2 - 5 
bullet points (maximum 90 characters, 
including spaces, per bullet point) that convey 
the core findings of the article. 

Acknowledgements and Funding 

Collate acknowledgements in a separate 
section at the end of the article before the 
references. List individuals or organizations 
that provided help during the research (e.g., 
providing language help, writing assistance or 
proof reading the article, etc.). Whoever 
would be acknowledged should be informed 
and a verification for that could be requested 
by AUMJ Editor. If funded, the source of 
funding should be mentioned. 

Appendices 

If there is more than one appendix, they 
should be identified as A, B, etc. Formulae 
and equations in appendices should be given 
separate numbering: Eq. (A.1), Eq. (A.2), etc.; 
in a subsequent appendix, Eq. (B.1) and so on. 
Similarly for tables and figures: Table A.1; 
Fig. A.1, etc. 

CASE REPORT WRITING 
TEMPLATE 

Title. Include the words “case report” in the 
title. Describe the phenomenon of greatest 
interest (e.g., symptom, diagnosis, diagnostic 
test, intervention, and outcome). 

Abstract. Summarize the following 
information if relevant: 1) Rationale for this 
case report, 2) Presenting concerns (e.g., chief 
complaints or symptoms, diagnoses), 3) 
Interventions (e.g., diagnostic, preventive, 
prognostic, therapeutic exchange), 4) 
Outcomes, and 5) Main lesson(s) from this 
case report. 

Key Words. Provide 3 - 8 key words that will 
help potential readers search for and find this 
case report. 

Introduction. Briefly summarize the 
background and context of this case report. 
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Presenting Concerns. Describe the patient 
characteristics (e.g., relevant demographics - 
age, gender, ethnicity, occupation) and their 
presenting concern(s) with relevant details of 
related past interventions. 

Clinical Findings. Describe: 1) the medical, 
family, and psychosocial history including 
lifestyle and genetic information; 2) pertinent 
co-morbidities and relevant interventions 
(e.g., self-care, other therapies); and 3) the 
physical examination (PE) focused on the 
pertinent findings including results from 
testing. 

Timeline. Create a timeline that includes 
specific dates and times (table, figure, or 
graphic). 

Diagnostic Focus and Assessment. Provide an 
assessment of the; 1) diagnostic methods (e.g., 
PE, laboratory testing, imaging, 
questionnaires, referral), 2) diagnostic 
challenges (e.g., financial, patient availability, 
cultural), 3) diagnostic reasoning including 
other diagnoses considered, and, 4) prognostic 
characteristics (e.g., staging) where 
applicable. 

Therapeutic Focus and Assessment. Describe: 
1) the type(s) of intervention (e.g., preventive, 
pharmacologic, surgical, lifestyle, self-care) 
and 2) the administration and intensity of the 
intervention (e.g., dosage, strength, duration, 
frequency. 

Follow-up and Outcomes. Describe the 
clinical course of this case including all 
follow-up visits as well as 1) intervention 
modification, interruption, or discontinuation, 
and the reasons; 2) adherence to the 
intervention and how this was assessed; and 3) 
adverse effects or unanticipated events. In 
addition, describe: 1) patient-reported 
outcomes, 2) clinician-assessed and ‐reported 
outcomes, and 3) important positive and 
negative test results. 

Discussion. Please describe: 1) the strengths 
and limitations of this case report including 
case management, 2) the literature relevant to 
this case report (the scientific and clinical 
context), 3) the rationale for your conclusions 
(e.g., potential causal links and 
generalizability), and 4) the main findings of 
this case report: What are the take-away 
messages? 

Patient Perspective. The patient should share 
his or her experience pr perspective of the care 
in a narrative that accompanies the case report 
whenever appropriate. 

Informed Consent. Did the patient or their 
custodian give the author of this case report 
informed consent? Provide if requested . 

Case Report Submission Requirements: 1) 
Competing interests, are there any competing 
interests?, 2) Ethics Approval, Did an ethics 
committee or institutional review board 
review give approval? If yes, please provide if 
requested, 3) De‐Identification, Has all 
patient's related data been de-indentified? 

RANDOMIZED CLINICAL TRIALS 
WRITING TEMPLATE 

In this particular type of original study, 
individuals are randomly allocated to receive 
or not receive a preventive, therapeutic, or 
diagnostic intervention and then followed up 
to determine the effect of the intervention. All 
randomized clinical trials should include a 
flow diagram and authors should provide a 
completed randomized trial checklist (see 
CONSORT Flow Diagram and Checklist; 
http://www.consort-statement.org) and a trial 
protocol.  

Authors of randomized controlled trials are 
encouraged to submit trial protocols along 
with their manuscripts.  

All clinical trials must be registered (before 
recruitment of the first participant) at an 
appropriate online public that must be 
independent of for-profit interest, e.g.: 

• http://www.clinicaltrials.gov; 
• http://www.anzctr.org.au; 
• http://www.umin.ac.jp/ctr; 
• http://isrctn.org; 
• http://www.trialregister.nl/trialreg/index.a

sp).  

Each manuscript should clearly state an 
objective or hypothesis; the design and 
methods (including the study setting and 
dates, patients or participants with inclusion 
and exclusion criteria, or data sources, and 
how these were selected for the study); the 
essential features of any interventions; the 
main outcome measures; the main results of 
the study; a comment section placing the 
results in context with the published literature 

http://www.clinicaltrials.gov/
http://www.anzctr.org.au/
http://www.umin.ac.jp/ctr
http://isrctn.org/
http://www.trialregister.nl/trialreg/index.asp
http://www.trialregister.nl/trialreg/index.asp


 AUMJ Comprehensive Instructions for Authors and Reviewers 

Aljouf University Medical Journal (AUMJ), 2016 December 1; 3(4): 45 – 59.  

2016 

and addressing study limitations; and the 
conclusions.  

Data included in research reports must be 
original. A structured abstract not exceeding 
300 words is required. Clinical trials are 
limited to 2700 words (not including abstract, 
tables, figures, and references), 40 references, 
and no more than 5 tables and figures.  

REVIEW, MINIREVIEW AND META-
ANALYSIS PAPERS  

These papers will not have empirical data 
acquired by the authors but will include 
historical perspectives, analysis and 
discussion of papers published and data 
acquired in a specific area. 

Systematic reviews and meta-analyses are a 
particular type of original articles that perform 
systematic, critical assessment of literature 
and data sources pertaining to clinical topics, 
emphasizing factors such as cause, diagnosis, 
prognosis, therapy, or prevention. All articles 
or data sources should be searched for and 
selected systematically for inclusion and 
critically evaluated, and the search and 
selection process should be described in detail 
in the manuscript. The specific type of study 
or analysis, population, intervention, 
exposure, and tests or outcomes should be 
described for each article or data source. A 
structured abstract of less than 300 words is 
required. The text is limited to 3500 words 
(not including abstract, tables, figures, and 
references); about 4 tables (a flow diagram 
that depicts search and selection processes as 
well as evidence tables should be included) - 
and no reference limit. 

Minireview is a brief historical perspective, or 
summaries of developments in fast-moving 
areas covered within the scope of the journal. 
They must be based on published articles; 
they are not outlets for unpublished data. They 
may address any subject within the scope of 
the journal. The goal of the minireview is to 
provide a concise very up-to-date summary of 
a particular field in a manner understandable 
to all readers. 

SHORT COMMUNICATION AND 
SHORT RESEARCH ARTICLE 

Short Communications are urgent 
communications of important preliminary 
results that are very original, of high interest 
and likely to have a significant impact on the 

subject area of the journal. A Short 
Communication needs only to demonstrate a 
‘proof of principle’. Authors are encouraged 
to submit an Original Research Paper to the 
journal following their Short Communication. 
There is no strict page limit for a Short 
Communication; however, a length of 2500-
3500 words, plus 2-3 figures and/or tables, 
and 15-20 key references is advisable. Short 
Research Article may be smaller single-result 
findings as a brief summary that include 
enough information, particularly in the 
methods and results sections, that a reader 
could understand what was done. 

POLICY PAPER 

The purpose of the policy paper is to provide a 
comprehensive and persuasive argument 
justifying the policy recommendations 
presented in the paper, and therefore to act as 
a decision-making tool and a call to action for 
the target audience. 

COMMENTARIES/OPINION 
ARTICLES 

An opinion-based article on a topical issue of 
broad interest, which is intended to engender 
discussion. 

STUDY PROTOCOLS AND PRE-
PROTOCOLS 

AUMJ welcomes publishing protocols for any 
study design, including observational studies 
and systematic reviews. All protocols for 
randomized clinical trials must be registered 
and follow the CONSORT guidelines; ethical 
approval for the study must have been already 
granted. Study pre-protocols (i.e., discussing 
provisional study designs) may also be 
submitted and will be clearly labeled as such 
when published. Study protocols for pilot and 
feasibility studies may also be considered. 

METHOD ARTICLES 

These articles describe a new experimental or 
computational method, test or procedure, and 
should have been well tested. This includes 
new study methods, substantive modifications 
to existing methods or innovative applications 
of existing methods to new models or 
scientific questions. We also welcome new 
technical tools that facilitate the design or 
performance of experiments or operations and 
data analysis such as software and laboratory 
and surgical devices, or of new technologies 
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to assist medical diagnosis and treatment such 
as drug delivery devices. 

Maximum length of submissions 

Full length original research articles should 
not exceed 10000 words (maximum 60 
references), and up to 6 tables and/or figures.  

Short communications comprising up to 1800 
words of text, maximum 15 references, and 
two illustrative items (Tables and/or Figures). 

Letters and Case Reports (provide novel 
insight into disease mechanisms, diagnostic 
and management applications). Clinical 
Laboratory Notes (technical evaluation or 
important insight into analytical 
methodology), or Letters to the Editor 
(focused on a specific article that has appeared 
in Aljouf Medical Journal within 4 weeks of 
print issue date of article). For all 3 types of 
letters listed above, the text should not exceed 
600 words, with no abstract, a maximum of 1 
table or figure and up to 5 references.  

Review Articles, Surveys, Essays, and Special 
Reports may exceed the word and reference 
limit for Full-length articles as per the 
comprehensive nature of these articles. 
However, both of these articles (Reviews and 
Special Reports) will still require an abstract 
(unstructured, 350 word maximum).  

Editorials, Meeting summary, Commentaries, 
Book review and Opinion pieces will not 
require an abstract and will be limited to 2000 
words and up to 20 references. A book review 
is a brief critical and unbiased evaluation of a 
current book determined to be of interest to 
the journal audience. Publication of a 
submitted book review is at the discretion of 
the editor. 

Artwork 

General points 

Make sure you use uniform lettering and 
sizing of your original artwork. Preferred 
fonts: Arial (or Helvetica), Times New Roman 
(or Times), Symbol, Courier. Number the 
illustrations according to their sequence in the 
text. Use a logical naming convention for your 
artwork files. Indicate per figure if it is a 
single, 1.5 or 2-column fitting image. For 
Word submissions only, you may still provide 
figures and their captions, and tables within a 
single file at the revision stage.  

 

Formats 

Regardless of the application used, when your 
electronic artwork is finalized, please 'save as' 
or convert the images to one of the following 
formats (note the resolution requirements for 
line drawings, halftones, and line/halftone 
combinations given below). Please do not 
supply files that are optimized for screen use 
(e.g., GIF, BMP, PICT, WPG); the resolution 
is too low, supply files that are too low in 
resolution, and, submit graphics that are 
disproportionately large for the content. 

• EPS (or PDF): Vector drawings. Embed 
the font or save the text as 'graphics'. 

• TIFF (or JPG): Color or grayscale 
photographs (halftones): always use a 
minimum of 300 dpi. 

• TIFF (or JPG): Bitmapped line drawings: 
use a minimum of 1000 dpi. 

• TIFF (or JPG): Combinations bitmapped 
line/half-tone (color or grayscale): a 
minimum of 500 dpi is required. 

Color artwork 

Please make sure that artwork files are in an 
acceptable format (TIFF (or JPEG), EPS (or 
PDF), or MS Office files) and with the correct 
resolution. If, together with your accepted 
article, you submit usable color figures the 
Journal will ensure that these figures will 
appear in color on the Web regardless of 
whether or not these illustrations are 
reproduced in color in the printed version. 
Because of technical complications which can 
arise by converting color figures to 'gray scale' 
please submit in addition usable black and 
white versions of all the color illustrations. 

Figure captions 

Ensure that each illustration has a caption 
(Legend). A caption should comprise a brief 
title below the figure that describes its content 
and not to be general. Keep text in the 
illustrations themselves to a minimum but 
explain all symbols and abbreviations used in 
the legend. Figure caption should stand for 
itself (self-explanatory) without the need for 
consulting the text.   

Tables 

Number tables consecutively in accordance 
with their appearance in the text. Place 
footnotes to tables below the table body and 
indicate them with superscript lowercase 
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letters within the table. If necessary, such 
footnotes could be placed at the end of the 
table title. Avoid vertical rules. Be sparing in 
the use of tables and ensure that the data 
presented in tables do not duplicate results 
described elsewhere in the article (Figures or 
text). The table caption (Title) should be brief 
but describes its content and not to be general. 
Explain all symbols and abbreviations used in 
the table in the footnote. Table title should 
stand for itself (self-explanatory) without the 
need for consulting the text. The table 
structure should be scientifically organized 
(columns and rows) and its message should be 
easily comprehendible.   

The Editor-in-Chief, on accepting a 
manuscript, may recommend that additional 
tables and/or graphs containing important 
backup data, too extensive to be published in 
the article, may be published as 
supplementary material. In that event, an 
appropriate statement will be added to the 
text. However, the author should submit such 
material for consideration with the 
manuscript. 

References 

References cited should be relevant, up-to-
date and adequately cover the field without 
ignoring any supportive or conflicting 
publications. Please ensure that every 
reference cited in the text is also present in the 
reference list (and vice versa). If present, 
unpublished results and personal 
communications may be mentioned in the text 
and not in the reference list. Citation of a 
reference as 'in press' implies that the item has 
been accepted for publication, and shows up 
on PubMed literature search or a copy of the 
title page of the relevant article must be 
submitted. DOI of the references - whenever 
applicable should be presented.   

Reference management software 

This journal has standard templates available 
in key reference management packages 
EndNote 
(http://www.endnote.com/support/enstyles.asp
) and Reference Manager 
(http://refman.com/support/rmstyles.asp). 
Using plug-ins to word processing packages, 
authors only need to select the appropriate 
journal template when preparing their article 
and the list of references and citations to these 

will be formatted according to the journal 
style, which is described below. 

Reference formatting 

There are no strict requirements on reference 
formatting at submission but should be 
consistent, complete and up-to-date. Where 
applicable, author(s) name(s), chapter 
title/article title, journal title/book title, year of 
publication, volume number-issue 
number/book chapter and the pagination must 
be present. For the book reference, the edition 
number, editors (if they are not the authors), 
publisher and its main address (City and 
Country) should be added as described below 
in the example. The reference style used by 
the journal should be applied to the accepted 
article at the proof stage. Note that missing 
data will be highlighted at proof stage for the 
author to correct. Use peer-reviewed 
references only except for national and 
international organizational reporting and 
registers. If you do wish to format the 
references yourself they should be arranged 
according to the following examples:  

Reference style 

Indicate references by number(s) in curved 
brackets as a bolded superscript at the end of 
the cited text(s) before the full stop, e.g., 
………. shorter hospital stay and lower 
cost(20). The actual authors can be referred to, 
but the reference number(s) must always be 
given. Number the references in the list in the 
order in which they appear in the text. The 
authors list should not be shortened, all 
authors’ names should be mentioned. For 
further details you are referred to 'Uniform 
Requirements for Manuscripts submitted to 
Biomedical Journals' (J Am Med Assoc 1997; 
277: 927-34) (see also 
http://www.nlm.nih.gov/bsd/uniform_require
ments.html).  

Examples: 

Reference to a journal publication: Format 
your journal publications according to the 
following examples depending on whether; 1) 
It is already published with specific page 
numbers, 2 and 3) It is already published with 
article ID number and pages from 1 to …, or 
4) It is published put ahead of print. 

1. Van der Geer J, Hanraads JAJ, Lupton 
RA. The art of writing a scientific article. 
J. Sci. Commun., 2010;163(1):51-9. 

http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.nlm.nih.gov/bsd/uniform_requirements.html
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2. Leta S, Dao TH, Mesele F, Alemayehu G. 
Visceral Leishmaniasis in Ethiopia: An 
Evolving Disease. PLoS Negl Trop Dis., 
2014; 8(9):e3131;1-7. 

3. Arjmand MH, Ahmad Shah F, Saleh 
Moghadam M, Tara F, Jalili A, Mosavi 
Bazaz M, Hamidi Alamdari D. 
Prooxidant-antioxidant balance in 
umbilical cord blood of infants with 
meconium stained of amniotic fluid. 
Biochem Res Int., 
2013;2013:ID270545;1-4. 

4. Teferra RA, Grant BJ, Mindel JW, Siddiqi 
TA, Iftikhar IH, Ajaz F, Aliling JP, Khan 
MS, Hoffmann SP, Magalang UJ. Cost 
minimization using an artificial neural 
network sleep apnea prediction tool for 
sleep studies. Ann Am Thorac Soc., 2018 
Jul 28 (ahead of print). 

Reference to a book: Strunk Jr W, White EB 
(Editors). The elements of style, 4th Edition, 
Longman, New York; 2000, pp. 210-9. 

Reference to a chapter in an edited book: 
Mettam GR, Adams LB. How to prepare an 
electronic version of your article. In: Jones 
BS, Smith RZ (Editors), Introduction to the 
electronic age, 1st Edition, E-Publishing Inc., 
New York, 2009, Chapter 2: pp. 281-304. 

Reference to a homepage: It is acceptable to 
refer to an Organizational Guidelines, 
Reports, Forms, Data sheets, Questionnaires, 
etc. It should follow the following format. 
World Health Organization. Non-
communicable Diseases (NCD) Country 
Profile, 2014 
(http://www.who.int/globalcoordinationmecha
nism/publications/ncds-country-profiles-
eng.pdf; last accessed June, 3, 2015).  

Journal abbreviations source 

Journal names should be abbreviated 
according to the List of Title Word 
Abbreviations: 
http://www.issn.org/services/online-
services/access-to-the-ltwa/. 

Abbreviations and units 

Standard abbreviations as listed in the Council 
of Biology Editors Style Manual may be used 
without definition. Use non-standard 
abbreviations sparingly, preceding their first 
use in the text with the corresponding full 
designation. Use units in conformity with the 
standard International System (SI) of units. 

Video data 

The journal accepts video material and 
animation sequences to support and enhance 
your scientific research. Authors who have 
video or animation files that they wish to 
submit with their article are strongly 
encouraged to include links to these within the 
body of the article. This can be done in the 
same way as a figure or table by referring to 
the video or animation content and noting in 
the body text where it should be placed. All 
submitted files should be properly labeled so 
that they directly relate to the video file's 
content. In order to ensure that your video or 
animation material is directly usable, please 
provide the files in one of our recommended 
file formats with a preferred maximum size of 
50 MB. Video and animation files supplied 
will be published online in the electronic 
version of your article. Since video and 
animation cannot be embedded in the print 
version of the journal, please provide text for 
both the electronic and the print version for 
the portions of the article that refer to this 
content. 

AudioSlides 

AUMJ encourages authors to create an 
AudioSlides presentation with their published 
article as supplementary material. This gives 
authors the opportunity to summarize their 
research in their own words and to help 
readers understand what the paper is about. 
Authors of this journal will automatically 
receive an invitation e-mail to create an 
AudioSlides presentation after acceptance of 
their paper. 

Supplementary data 

AUMJ accepts electronic supplementary 
material to support and enhance your 
scientific research. Supplementary files offer 
the author additional possibilities to publish 
supporting applications, high-resolution 
images, background datasets, sound clips and 
more. Supplementary files supplied will be 
published online alongside the electronic 
version of your article. In order to ensure that 
your submitted material is directly usable, 
please provide the data in one of our 
recommended file formats. Authors should 
submit the material in electronic format 
together with the article and supply a concise 
and descriptive caption for each file.  
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Supplementary material captions 

Each supplementary material file should have 
a short caption which will be placed at the 
bottom of the article, where it can assist the 
reader and also be used by search engines. 

THE COPYRIGHTS 

The copyrights of all papers published in this 
journal are retained by the respective authors 
as per the 'Creative Commons Attribution 
License' 
(http://creativecommons.org/licenses/by/3.0/). 
The author(s) should be the sole author(s) of 
the article and should have full authority to 
enter into agreement and in granting rights to 
the journal, which are not in breach of any 
other obligation. The author(s) should ensure 
the integrity of the paper and related works. 
Authors should mandatorily ensure that 
submission of manuscript to AUMJ would 
result into no breach of contract or of 
confidence or of commitment given to 
secrecy. 

Submission checklist 

The following list will be useful during the 
final checking of an article prior to sending it 
to the journal for review. Please consult this 
Guide for Authors for further details of any 
item. 

To avoid unnecessary errors you are strongly 
advised to use the 'spell-check' and 'grammar-
check' functions of your word processor. 

Ensure that the following items are present: 

One author has been designated as the 
corresponding author with contact details for 
all authors: 

• E-mail address. 
• Full postal address. 
• Telephone. 

All necessary files have been uploaded, and 
contain: 

• Keywords. 
• All figures and their captions. 
• All tables (including title, description, 

footnotes). 

Further considerations: 

• Manuscript has been 'spell-checked' and 
'grammar-checked'. 

• All references mentioned in the Reference 
list are cited in the text, and vice versa. 

• Permission has been obtained for use of 
copyrighted material from other sources 
(including the Web).  

• Color figures are clearly marked as being 
intended for color reproduction on and in 
print, or to be reproduced in color 
electronically and in black-and-white in 
print. 

PEER REVIEW PROCESS 

High quality manuscripts are peer-reviewed 
by minimum of two peers of the same field 
along with a biostatician in the case the study 
requires. Pre-reviewing advice and help will 
be provided by the Editor-In-Chief on first 
submission for initial improvements to 
meeting the minimum criteria of peer-
reviewing. The journal follows strict double 
blind fold constructive review policy to ensure 
neutral evaluation. During this review process 
identity of both the authors and reviewers are 
kept hidden to ensure unbiased evaluation. A 
cycle of one-month reviewing process is the 
target of the journal from submission to final 
acceptance. For meeting this goal, the Editor-
In-Chief is expecting strict compliance from 
author hastening corrections and replying 
editorial requests. Continuous post-publication 
open peer reviewing is highly encouraged 
through submitting comments to the Editor on 
any of the published article that will show up 
with author reply in the subsequent issue to 
the journal.  

The reviewers’ comments are sent to authors 
once received. With the help of the reviewers’ 
comments, FINAL decision (accepted or 
accepted with minor revision or accepted with 
major revision or rejected) will be sent to the 
corresponding author. Reviewers are asked if 
they would like to review a revised version of 
the manuscript. The editorial office may 
request a re-review regardless of a reviewer's 
response in order to ensure a thorough and fair 
evaluation. 

In order to maintain this journal’s mission of 
one-month publication cycle, authors are 
encouraged to submit the revised manuscript 
within one week of receipt of reviewer’s 
comment (in case of minor corrections). 
However, revised manuscript submission 
should not go beyond 2 weeks (only for the 
cases of major revision which involves 
additional experiment, analysis etc.). Along 
with corrected manuscript authors will be 
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requested to submit filled a point-by-point 
answers to the reviewers' comments and any 
rebuttal to any point raised. The Editor-In-
Chief of the journal will have exclusive power 
to take final decision for acceptance or 
rejection during any dispute. 

Under special circumstance, if the review 
process takes more time, author(s) will be 
informed accordingly. The editorial board or 
referees may re-review manuscripts that are 
accepted pending revision. Manuscripts with 
latest and significant findings will be handled 
with the highest priority so that it could be 
published within a very short time. The 
journal is determined to promote integrity in 
research publication. In case of any suspected 
misconduct, the journal management reserves 
the right to re-review any manuscript at any 
stages before final publication. 

Our massage to AUMJ potential reviewers 
says “Although the Manuscript General 
Evaluation Form is attached, we like to 
instigate a policy of constructive reviewing 
and to do our best to make the submitted 
manuscripts publishable - provided that it is 
genuine and contain no major frauds of 
republication, duplicate use of self data or 
plagiarism of intellectual properties of the 
others. Please, make your changes and insert 
your corrections, comments and suggestions 
directly into the manuscript text but in a 
different color. Please also make sure that the 
author(s) presented an inclusive and updated 
list of genuine references, applied proper 
statistics and extracted justified conclusions”. 

PATIENT CONSENT FORM 

Date: ………………... 

Place: ………………. 

Title of the article  

Name of the Author(s)  

Patient’s name:  

I give my consent for this material to be 
published in Aljouf University Medical 
Journal and associated publications without 
limit on the duration of publication.  

I understand that the material will be 
published in Aljouf University Medical 
Journal will be included in any reprints of the 
published article. I understand that my name 
will not be included in the published article, 
and that every effort will be made to keep my 

identity anonymous in the text and in any 
images. However, I understand that complete 
anonymity and control of all uses cannot be 
guaranteed. 

Signed: ……………… 

Full name of the relative: …….......... 

Relation: ………………. 

Patient’s Name and Contact Address  

Corresponding Author’s Name and 
Contact Address 

 

Alternative: 

I have been offered the opportunity to preview 
the material in the format it will eventually 
appear and I am satisfied with it. 

Signed: …..………….. 

Full Name of the Patient: ……..………. 

Manuscript General Revision Form 

The Manuscript Assigned Number and 
Title: …….. 

The Decision: Should AUMJ publish 
the manuscript? Please, check the 
appropriate box. 

Yes, without any 
revision:  

Accepted 
 

Yes, with minor 
revision and 
alterations:  

Accepted with 
revision 

 

Yes, with major 
revision and 
alterations: 

Re-Evaluation 
after substantial 

revision 

 

No, this manuscript 
should be denied 
publication:  

Denied 
 

Justification for Decision & Feedback 
for the Author (REQUIRED): AUMJ 
recommends the reviewer to introduce such 
justifications and feedback into the text at the 
appropriate places within the manuscript 
(Specific and Comprehensive 
Revision). 

Note to the Editor (WELCOMED): AUMJ 
welcomes reviewer writing a note to the 
Editor including conflict of interest that will 
not be disclosed to the Author(s).  

Although the following manuscript general 
evaluation form is sent to reviewers, AUMJ 
asks the reviewer for further meticulous one-
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word-at-a-time revision, please. Please insert 
corrections, changes, suggestions, questions, 
comments and points of deficiency directly 
into the manuscript text but in a different 
color. Also, please do not worry much for the 
formatting. 

The Manuscript Evaluation Score: 
Please, score the manuscript from 0 to 4 
(highest) for each of the following items, and 
sum the total score. Please, also check if the 
statistics of the results require revision.  

Items        Scores 0 1 2 3 4 
Item 
Score 

The Study is a 
Priority 
Problem 

      

Originality       

Significance of 
the Work 

      

Research 
Design  

      

Quality and 
Clarity of the 
English Writing 

      

Standard and 
Reproducible 
Methodology 

      

Results 
Presentation and 
Appropriate 
Statistics 

      

Relevant 
Discussion and 
Justified 
Conclusions 

      

Tables/ 
Illustrations/ 
Figures 

      

References: 
Inclusive and 
Updated 

      

Total score   

Requires Statistical 
Revision (Mark Please) 

Yes No 

 

 

 

AFTER ACCEPTANCE 

Online proof correction 

Corresponding authors will receive an e-mail 
with annotation for correction of MS format 
proofs and resend the corrected version. All 
instructions for proofing will be given in the 
e-mail we send to authors. We will do 
everything possible to get your article 
published quickly and accurately - please 
upload all of your corrections within 48 hours. 
It is important to ensure that all corrections are 
sent back to us in one communication. Please 
check carefully before replying, as inclusion 
of any subsequent corrections cannot be 
guaranteed. Proofreading is solely your 
responsibility.  

Offprints 

The corresponding author, at no cost, will be 
provided with a PDF file of the article via 
email (the PDF file is a watermarked version 
of the published article and includes a cover 
sheet with the journal cover image and a 
disclaimer outlining the terms and conditions 
of use). For an extra charge, paper offprints 
can be ordered via the offprint order form, 
which is sent once the article is accepted for 
publication. Both corresponding and co-
authors may order offprints at any time. 

AUTHOR INQUIRIES 

For inquiries relating to the submission and 
follow up of review and proof correction of an 
article, please email us.  

ABSTRACTING and INDIXENG 

It is in processing since membership in such 
Data Bases and organizations requires 
precedential publication of a few issues of the 
journal. 
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Manuscript Submission and Copyright Transfer Form 

Newly submitted manuscript should be accompanied with this form. The form must be fully and 

accurately completed and signed by all authors before final acceptance. Scan the form and send it 

as an email attachment to AJMS@ju.edu.sa.   

By signing this form, I/We accept and/or certify of the following information: 
1. I/We reviewed and approved the version submitted as a valid work. 

2. I/We acknowledged all related direct and indirect source of grant, financial and material supports 

and got appropriate written permission for data used in the manuscript. 

3. I/We certify that the manuscript had not been previously published or is currently under 

consideration for publication elsewhere. 

4. I/We attest that, upon Editor's request, I/We will provide the data/information on which the 

manuscript is bases for examination by the Editor or his assignees. 

5. I/We have participated sufficiently in the work to take public responsibility for all or part of the 

content. My intellectual contribution was in the form of (please, put author number beside the 

suitable activity): 

a. Concept and design. 

b. Acquisition of data. 

c. Analysis of data. 

d. Drafting the article. 

e. Critically revising the article. 

6. I/We agree that the authors mentioned are my/our coauthors in the sequence presented and that the 

named corresponding author shall be the sole correspondent with the Editorial Office in all matters 

related to this submission including review and correction of the final proof after which no 

substantial changes will be allowed. 

7. To the best of my knowledge, I/We have specified the nature of all potential conflicts of interest. 

For authors that have nothing to declare, they should state it explicitly. 

8. I/We hereby transfer all copyright ownership (preprinting, reprinting, republishing and translating in 

whole or in part in any format) to the Journal, in event that such work is published by the Journal, 

and I/We authorize the corresponding author to make the changes as per request of the Journal as 

the guarantor for the manuscript and to execute the Journal Publishing Agreement on our behalf. 

9. If I am named as the corresponding author, I additionally certify that:  

a. All individuals who meet the criteria for authorship are included as authors. 

b. The version submitted is the version that all authors have approved. 

c. Written permission has been received by all individuals named in Acknowledgment section. 

Manuscript Assigned Number: ………………………………. 

Title:…………………………………………………………………………………………………………

…………………………………………………………………………………… 

Author(s) List (in order; Please encircle the Corresponding Author):                                                                                              

# Name:                                    Signature: # Name:                                                   Signature: 

1  6  

2  7  
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Date:                                                   Attached another blank paper for signature if necessary 
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