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EDITORIAL

Rational Drug use and Essential Drug Concepts
Akbar Waheed

Rational drug therapy is defined as “administration
of the right drug indicated for the disease, in right
dose through an appropriate route for a right
duration”following are the reasons for irrational use
of drugs:"*****

¢ Lackofinformationaboutdrugs

o faultytraining of medical graduates

e Absence of role models

o Lackofdiagnosticfacilities

e Demand from patient—promptand quick

o Patientload

e Promotionalactivities of drug companies

e Exaggerated claimsbydrugcompanies

o Lackofpatient doctor communication

o Ineffective rulesandregulations
There are so manyhazards of irrational useof drugs,
some of these hazards are given below:"*’

e Ineffective and unsafe treatment

e Overtreatment

e Undertreatment

e Prolongation of ailment

e Lossof patientdoctor confidence
Following are examples of some common types of
irrational uses:

Type | Drug Type Il Drug used for
same’
Chlorpheniramine Terfenadine
Paisa = 00.05 Rs = 08.00
Nalidixic Acid Norfloxacin
Rs = 02.32 Rs =11.00
Bandrofluzaide Indapamide
Paisa = 00.12 Rs =03.00
Cimetidin Ranitidine
Rs= 06.05 Rs =10.50
Aspirin Piroxicam
Paisa = 00.05 Rs =03.75
Diazepam Bromazepam
Paisa =00.20 Rs = 02.07

Some general principles for rational prescribing
6,7,8,10

are
o Needfordrugtherapy
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e Choiceofdrug:
o Efficacyofdrug
o Safetyofdrug
o Costeffectiveness
e Monodrugtherapy
e Drug combinations (only if essential e.g
chemotherapy of cancerT.B.etc)
o Dose of the drug (optimum doses should be
used)
e Dosage form/route of administration
(parenteral route should only be used when
e requiredandinemergencies)
o Duration of therapy(not so long and not too
short)
o Patient'scompliance
Following are some suggestion for developing
national strategies for promoting rational use of
drugs.“’“’“'“
e EBM guidelinesto be developed
e Essential drug lists / treatment of choice
should be published by MoH.
e Auditing of prescription by drug and
therapeutic comittees of MoH.
e Subject should be taught at UG level at
medical colleges
e Continuing medical education (CME) for
doctors.
e Public education through family physicians /
PMDC/medical institutes.
o Avoidance of perverse financial incentives by
drug marketing companies.
e Appropriate and strict drug regulations by
MoH.
Doctor's participation should be a pre requisite for
changesin behaviour of irrational Prescribing andthe
objectives should be:
o Toidentify factors which hinder rational drug
therapy
o To foster the concept of essential drugs in
order to reduce the cost of health
caredelivery
o Totailor prescribing to the needs of individual
patients
e They should know the advantages of an
essential drug list, such as cost effectiveness
control, management, purchase, storage and
distribution
o Factor responsible for irrational therapy with
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reference to patients such as his
socioeconomic status, social taboos and
beliefs, simultaneous treatment form
different systems of medicine.

e Prescribing irrational drug combinations &
formulationby physicians.

There is a need to find remedial measures to
overcome irrationality at various levelsthat what is
the reason for the popularity of certain drugs
orcombined products which are irrational &
expensive, & to find out/suggest measures to curb
their unethicalpromotion. Remedial measures
suggestedinclude:"*

e Patienteducation.

¢ Improvementin diagnosticfacilities.

¢ Making essential drugs readily available at all
times.

o Continued medical educations of physicians/
monitoring and feedback from prescription
data

e Trainingatundergraduate and graduate level

The public should be educated about the harmful
effects of drugs, especially of self-medication.
Patient education is the responsibility of the
prescriber/members of health team. Patient should
be explained about the drug prescribed, dose, and
duration of therapy, possible side effects,
implications of missing dose/ or discontinuation of
therapy.“Emphasis is needed on preventive aspects
of health rather than curatives one.

Some reasons for use of irrational drugs include:™
Easy availability without prescription

Ignorance of harmful effects.

Misleading advertisements.

Attractive incentives for marketing /
prescribing.

Advertisement for a drug influence young doctor a
lot, some prescribers will look to advertisements for
science on which to base their choice and marketers
will provide it. The mostimportant step in preserving
the profession's integrity is to explain at under
graduate/postgraduatelevels how marketing works.

Doctors themselves can be taught to look at
advertisement critically.”

Conclusion:

The profession needs to be alert not subverted.
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ORIGINAL ARTICLE

Irbesartan; An Antihypertensive Drug Reduces LDL-Cholesterol in
Diet Induced Hyperlipidemic Rabbits

Sabeen Shakir', Akbar Waheed’, Noureen Hafeez’

LDL-Cholesterol lowering Effect of Irbesartan

ABSTRACT
Objective: This study on animal model was designed to explore the LDL-Cholesterol lowering effect of an
antihypertensive drug Irbesartan.
Study Design: Randomised controlled experimental study.
Place and Duration of Study: The study was conducted in the animal house of National Institute of Health (NIH),
Islamabad. Biochemical analysis of rabbit's serum was carried out in the department of chemical pathology,
Army Medical College, Rawalpindifrom February 2013 to June 2013.
Materials and Methods: Eighteen rabbits were divided into three groups (group A, group B and group C) of six
rabbits each. Group one was labelled as normal control. The other two groups (B and C) were made
hyperlipidemic by feeding them with high cholesterol diet. Of these, group B was taken as hyperlipidemic
control and group C as treatment group. Serum LDL levels were estimated at three different occasions i.e.
baseline, after giving high cholesterol diet to hyperlipidemic groups and after 30 days of giving irbesartan to
treatmentgroup.
Results: Serum analysis for the estimation of LDL-Cholesterol of all the groups was done and their means were
calculated and compared with the base line values using SPSS Version 20. Irbesartan treated group showed a
marked reduction in serum LDL cholesterolin comparison with the hyperlipidemic control group.
Conclusion: It is concluded that Irbesartan an antihypertensive agent, has also the ability to markedly reduce
raised serum LDL cholesterol levels.

Key Words: Hyperlipidemia, Irbesartan, LDL-Cholesterol.

Introduction

Cardiovascular diseases (CVD) have become a major
problem nowadays and are responsible for 76
percent of deaths and disabilities due to myocardial
infarction, atherosclerosis and stroke." The risk of
cardiovascular events is strongly associated with
high blood pressure as well as high blood cholesterol
levels.” There are different groups of drugs used to
lower blood pressure.’ Likewise there is separate
class of drugs to reduce elevated blood cholesterol
levels having its own mechanism of action.’
Therefore patients with cardiovascular diseases
require drugs from both these classes i.e.
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antihypertensives as well as antihyperlipidemics to
manage two major determinants of CVD i.e.
hypertension and hyperlipidemia.’

Lipids are the essential biomolecules, divided into
five different classes i.e. chylomicrons, VLDL-
Cholesterol, IDL-Cholesterol, LDL-Cholesterol and
HDL-Cholesterol. Among these, low density
lipoproteins (LDL-Cholesterol) in normal range is
necessary for innumerable normal healthy body
functions.” However the elevated levels of LDL
molecules loaded with cholesterol, get accumulated
on the walls of the arteries and cause various fatal
and nonfatal cardiovascular abnormalities.’
Irbesartan, an antihypertensive drug, is a novel,
orally active, noncompetitive angiotensin receptor
antagonist, specific for angiotensin 1 receptor
subtype.’ The drug has a stronger capability to lessen
the risk of combined major cardiovascular events
(stroke, atherosclerosis, heart failure, angina,
myocardial infarction, peripheral arterial disease and
death).’

Irbesartan is metabolized in the liver by glucuronide
conjugation and oxidation.” A big fraction of
irbesartan i.e. 80 percent remains unchanged and
possess pharmacological activity whether given
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orally or intravenously.” Only 6 percent of circulating
drug gets converted into inactive glucuronide
conjugate. The rest of the metabolites are
pharmacologically inactive and are excreted via
urine or bile.”

Angiotensin Il is a potent vasoconstrictor in vascular
smooth muscles.” It synthesizes in a sequential step
of conversion of angiotensinogen in the presence of
renin to angiotensin | and then to angiotensin Il. This
angiotensin Il then acts on angiotensin 1 (AT1)
receptor subtype, stimulates it and causes
vasoconstriction. It also promotes synthesis and
secretion of aldosterone by stimulating the adrenal
cortex thereby decreasing sodium excretion and
increasing potassium excretion.” Irbesartan inhibits
the action of angiotensin Il and promotes
vasodilatation, by selectively binding to AT1 receptor
subtype and blocking it noncompetitively.”
Irbesartan also antagonizes the effects of
aldosterone. Irbesartan has been reported to be a
peroxisome proliferator activated receptor (PPAR)
alpha activating agent. PPAR alpha is a nuclear
transcription receptor, which regulates the
expression of genes involved in fatty acid oxidation
and energy homeostasis."

Irbesartan has a good safety profile with least or no
adverse reactions.” Unlike angiotensin converting
enzyme (ACE) inhibitors, the only complication seen
with the use of angiotensin receptor blockers (ARB's)
is mild angioedema but it is extremely rare.”

Itis obvious from a large number of clinical trials that
thereis 30 percent decline in the risk of development
of CVD by pharmacologically lowering serum LDL
cholesterol.” Therefore, in addition to controlling
high blood pressure in patients with cardiovascular
disease, it becomes necessary to improve plasma
lipid biochemistry.”” This study explores the
antihyperlipidemic property of irbesartan to cope
with the two major risk factors of cardiovascular
diseases.

Materials and Methods

This randomized controlled study was conducted in
the animal house of National Institute of Health
(NIH), Islamabad. Biochemical analysis of rabbit's
serum was carried out in the department of chemical
pathology, Army Medical College, Rawalpindi, from
February 2013 to June 2013, after approval from the
Ethics committee of Centre for Research in
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Experimental and Applied Medicine (CREAM), Army
Medical College.
Eighteen healthy adult domestic breed rabbits
(Oryctolagus Cuniculus) having a weight of 1.5t0 2.0
kg were selected. They were of mixed breed both
males and non-pregnant females. Animals under 1.5
years of age were not included in the experimental
study. Standard laboratory conditions were
maintained in animal house of National Institute of
Health and rabbits were provided with controlled
environment assuring twelve hours day and night
cycle and an average temperature of 24°C. Rabbits
were acclimatized for one week prior to the study.
Diet formula for animals used in the study was
composed of cholesterol powder (1g/day) mixed in
1g/day of wheat bran along with routine diet of
rabbits (gram whole,carrots, cucumbers, seasonal
fruits) and was in strict compliance with the
guidelines for the care of laboratory animals NIH
Islamabad. Feeding of cholesterol powder and drugs
was ensured by giving them mixed in small pellets of
wheat bran after four hours fast before giving the
routine diet.
Cholesterol powder one gram per day was added to
the diet of the two experimental groups (group B and
group C) excluding the rabbits of group A (Normal
control group). All the rabbits were given tap water
ad libitum for drinking.
The rabbits were randomly assigned into three
groups of six animals each. The study period
comprised of a total of twenty weeks after one week
period for acclimatization. Animals were weighed
prior to giving high cholesterol diet on day zero.
Blood samples were taken on three different
occasions as follows.
1. Baseline samples were collected on day zero,
before starting the high cholesterol diet.
2. After 120 days of feeding on high cholesterol
diet.
3. At the end of the study, on completing the
treatment course for a period of 30 days.
The rabbits (n=6) in two of the experimental groups
(group B and group C) were given high cholesterol
diet followed by Irbesartan (40mg/kg) once daily
according to the following schedule.
Group A (normal control; n=6) was the control group
and received normal diet consisting of gram whole,
wheat bran, green fodder, seasonal fruits and water
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ad libitum for 150 days as it was normal control group
and fed on normal cholesterol free diet for the whole
study period. Group B (hyperlipidemic control; n=6)
animals received cholesterol powder (1g/day) mixed
in a diet comprising of grain whole, wheat bran,
green fodder and seasonal fruits (cucumber, carrots
and apples) for 120 days. Cholesterol powder was
excluded from the diet for the next 30 days. Rabbits
were also given tap water ad libitum for drinking.
Group C (hyperlipidemic+irbesartan; n=6) animals
received the high cholesterol diet (1g/day) as per
group B for 120 days and then fed on normal/routine
diet without cholesterol along with Irbesartan
(40mg/kg) once daily via gavage for a period of 30
days.

Fasting whole blood (4 ml) samples (n=6.0) were
drawn from the tip of the ear of each animal with the
help of a 5cc syringe. All the samples were
transferred to separate plain clot activator tube and
were let to clot at room temperature for at least 30
minutes. The samples were then centrifuged at 4500
rounds per minutes for 10 minutes. Serum was
separated via an automatic micropipette for
estimation of serum cholesterol, serum triglycerides
and serum HDL-Cholesterol labelled accordingly in
order to calculate serum LDL by using Friedwald's
equation.™

[LDL Cholesterol mmol/L] = [Total Cholesterol] - [
HDL Cholesterol] - [Triglyceride] /2.20

The results of serum analysis of LDL-Cholesterol
were established as means + standard error of mean.
The difference between the two observations was
derived using SPSS Version 20. The difference was
taken as significant fora p value of 0.05.

Results

Serum LDL

The differences in means of LDL-Cholesterol values
were calculated among normal control and
hyperlipidemic control as well as among
hyperlipidemic and treatment group.

Group A (normal control) showed unchanged levels
of serum LDL when recorded on day zero, day 120
and day 150 i.e. 1.64+0.5, 1.64+1.1 mmol/L and
1.64+0.8 mmol/Lasshownintable, p=NS.

The values of serum LDL of group B (hyperlipidemic
control). Serum LDL levels on day 120 were increased
significantly as compared to day zero, i.e. 3.45+1.1
mmol/L versus 1.61+1.1 mmol/L with p=0.0005. but

LDL-Cholesterol lowering Effect of Irbesartan

remained unchanged on day 150 in comparison to
day 120. When compared with normal control group
A, a significant rise was observed in group B and
group Conday 150.

Group C (Irbesartan), when compared with group B
(hyperlipidemic control) to assess the post
treatment reduction in serum LDL levels on day 150,
a statistically remarkable decline was recorded, i.e.
group C (Irbesartan) showed mean values of
1.29+0.2 mmol/L in comparison with group B
(hyperlipidemic control) showing a mean of 3.46+0.3
mmol/L on day 150, p value for group C (Irbesartan)
was 0.005asshownintablel.

Table: Comparison of serum LDL levels among group A,
group B and group C on day 0, 120 and 150 in rabbits
(n=6)

No. of Days Group A Group B Group C
Day 0 1.64+0.5 1.61+1.1 1.63+1.1
Day 120 1.64+1.1 3.45+1.1 3.4610.3
Day 150 1.64+0.8 3.45+0.2 1.29+0.2
P value 0.005

1n=6, Results are expressed as mean + SEM (Standard
c Error of Mean)

Discussion

In our study we found a highly significant reduction
(28%) in serum LDL cholesterol with irbesartan. This
favors the dual role of irbesartan, i.e. an anti
hypertensive drug serving as an anti hyperlipidemic
drug. Shimamura et al also demonstrated the similar
results in rats as their experimental model.” This was
also revealed by Derosa et al after conducting a 12
months clinical study on 188 patients with metabolic
syndrome that irbesartan has the ability to
significantly reduce serum LDL cholesterol levels
compared with the baseline. This role of an
antihypertensive drug renders it special in respect of
serum LDL cholesterol from other drugs that are
specific for the treatment of hypertension.

Unlike irbesartan, when a long term therapy is
conducted for primary or secondary prevention of
atherosclerotic complications, angiotensin
converting enzyme inhibitors have no effect on
serum LDL-C.” Other classes of antihypertensive
drugs including beta blockers, diuretics and calcium
channel blockers would rather increase the serum
LDL cholesterol levels.* However irbesartan does not
cause any undesired derangement in the plasma LDL
cholesterol after long term use and this was also
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demonstrated by Kirk, (1999), although blood
pressure lowering efficacy is same as those of other
antihypertensive drugs.”

Our study effects concerning serum LDL-Cholesterol
strongly support the previous study performed on
cholesterol fed rabbits.” In their study, they reported
the lipid lowering effect of irbesartan and losartan.
They concluded that irbesartan treatment is
associated with significant reduction in plasma LDL
levels compared to base line. An open multidrug
comparison trial was carried out by Stella et al to
study the variation in response of different ARB's on
plasma lipid profile.” They demonstrated that
angiotensin receptor blockers (ARB's) action on
differentindices of lipid profile are not same.”***
This conflict with Rong et al and Shimamura et al
could be areflection of use of different species, as we
had rabbits instead of rats while Shimamuraet al
presented a clinical study. The other prospect may
include the reason that animal model of Ronget al
was genetically obese rats whereas we used high
cholesterol diet induced hyperlipidemic rabbits.
Duration of treatment could be another possibility of
insignificant reduction of total cholesterol as we gave
the treatment for 30 days whereas treatment period
of Rong et al was 49 days.Shimamura et al gave
significant results after 90 days treatment.

In the light of these findings it is clearly evident that
irbesartan reduced the serum low density
lipoprotein cholesterol (LDL-C) in high cholesterol
diet fed rabbits. For this reason irbesartan
administration can be helpful to decrease the risk of
developing cardiovascular diseases because besides
its antihypertensive property, irbesartan has an
additional subsidy of lowering serum LDL-
Cholesterol which is evident from this study. Further
studies are warranted to explore the mechanism of
lowering serum LDL by irbesartan in rabbits.
Conclusion

Irbesartan, an efficient antihypertensive drug, is
highly effective in lowering serum LDL cholesterol. So
when one has to deal with the risk factors, irbesartan
with dual function, exhibiting both antihypertensive
and antihyperlipidemic actions with least or no side
effects can serve the humanity by treating initial
hypertension as well as by reducing serum LDL-
Cholesterol. As medication safety is a recognized
indicator of quality of care, irbesartan can be
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considered to prevent and treat life threatening
cardiovascular problems safely for long duration
serving at the same time for correcting both
hypertension and hyperlipidemia due to high serum
LDLlevels.
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Hepatoprotective Effect of Chichorium Intybus

ABSTRACT
Objective: To determine the hepatoprotective effect of aqueous extract of Chichorium intybus roots in isoniazid
induced hepatotoxicity in adult male mice.
Study Design: Experimental study.
Place and Duration of Study: Study was conducted from 15" of January to 15" of March 2015 at National
Institute of Health Sciences (NIH) in collaboration with Riphah Institute of Pharmaceutical Sciences (RIPS).
Materials and Methods: Forty four Balb/c albino mice were divided randomly in to two groups, Group A (n=12)
a control group and Group B (n=32) ,was given isoniazid 50mg/kg body weight orally once daily along with
normal diet and water for 30 days to develop hepatotoxicity. Initially 2 mice from both groups were taken to
check the ALT level on day 0. Isoniazid induced hepatotoxicity was confirmed by raised serum ALT levels in a
mid-cycle sample of 10 mice from the Group B on day 30 mice (n= 10). After development of hepatotoxicity
mice from Group B were further divided into two groups Cand D. Group B1 (n=10) were given aqueous extract
of Chichorium intybus roots at a dose of 200mg/kg/day and Group B2 (n = 10) at a dose of 400mg/kg/day orally
foraduration of 30 days. On day 60 serum ALT of all the mice of Group B1, Group B2 was estimated to determine
the hepatoprotective effect of aqueous extract of Chichorium intybus roots in Group Cand D.
Results: Isoniazid produced severe hepatotoxicity as depicted by raised alanine aminotransferase (ALT) levels.
ALT levels were decreased in Group B1 and B2.
Conclusion: Aqueous extract of Chichorium intybus roots has significant hepatoprotective

effects.

Key Words: Chichorium Intybus, Drug Induced Liver Injury (DILI), Hepatoprotoxicity, Isoniazid.

Introduction

Across the globe most of cases of tuberculosis occur
due to Mycobacterium tuberculosis." Before the
invention of antibiotics tuberculosis was a leading
cause of death in both Eastern and Western
nations.’According to the statistics Pakistan is ranked
4th amongst the multi-drug resistant cases of
tuberculosis, approximately 3 million deaths per
annum have been recorded with increased
frequency of new cases.’ All major drugs used for the
treatment of tuberculosis i.e. isoniazid, rifampicin
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and pyrazinamide have hepatotoxic effects.’ Drug
induced liver injury (DILI) caused by the anti-
tuberculous drugs varies from 2.0-28%.° Drug
induced liver injury is clinically manifested by the
raised liver enzymes. The most sensitive hepatic
injury indicator alanine aminotransferase (ALT) level
was measured to see the hepatotoxicity in all
groups.’ Isoniazid is the main antibiotic used for
longer duration for the treatment of tuberculosis.’
Acetyl hydrazine, a metabolite of isoniazid which on
bio-activation leads to hepatotoxicity.” Plants have
been a source of medicinal importance throughout
the history.” Chichorium intybus commonly known as
chicory, has been used as a medication in
gastrointestinal and inflammatory diseases, whole
plant has got valuable phytochemicals in it however
roots contain essential components of therapeutic
significance.”® Chichorium intybus roots has got
hepatoprotective,antioxidant'’**anti-
inflammatory'’antimicrobial anti-
hyperglycemic'® immunostimulant™®**tumor
inhibitory properties.” Traditional medicines and
herbs have been used locally in the market and
scientific study has not be explored to see the active

14,15
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principles and phytochemicals. Current research was
aimed to see the active principle in the herb and to
support it biochemically. Rationale was to explore
the scientific evidence of the active ingredients
helpful in preventing DILI in patients on
antituberculous drugs. The objective of the present
study was to explore the hepatoprotective effect of
aqueous extract of Chichorium intybus roots in dose
dependent manner on isoniazid induced
hepatotoxicity.

Materials and Methods

An experimental randomized control study was
carried out at Riphah Institute of Pharmaceutical
Sciences (RIPS) and National Institute of Health
Sciences (NIH), Islamabad. Forty four Balb/c male
and healthy albino mice weighting 30-50 grams with
normal ALT levels were taken for the study and were
acclimatized for one week in the NIH animal house
under standard facilities and were given normal diet
and water ad libitum.

Initially, 44 mice were randomly divided in to two
groups, Group A (n=12) which was given normal diet
and tap water ad libitum, Group B (n=32) was given
isoniazid 50mg/kg body weight orally once daily
along with normal diet and water for 30 days to
develop hepatotoxicity.”* On day 0 blood samples of
two mice from each group were taken through
cardiac puncture. After 30 days mid cycle samples of
10 mice from Group B were taken, ALT levels were
performed to see establishment of hepatotoxicity.
After confirmation of hepatotoxicity mice from
Group B were further divided in to two groups,
Group B1 n=10 which was given aqueous extract of
Chichorium intybus roots at a low dose of
200mg/kg/day” and Group B2 which was given
aqueous extract of Chichorium intybus roots at a high
dose of 400mg/kg/day * orally for a duration of 30
days. On termination day i.e. day 60" blood samples
were taken from the both experimental Groups Bl
and B2 for evaluation of ALT levels.

Chichorium intybus was identified by herbarium
department, Quaid-e-Azam University, Islamabad.
Aqueous extract of Chichorium intybus roots was
prepared at RIPS, Islamabad by using fine
homogenized powder of dried chicory roots which
were mixed with distilled water, the whole solution
was boiled for 2 hours and after cooling was sifted
through filter paper. The aqueous extract was

Hepatoprotective Effect of Chichorium Intybus

formed by using vacuum rotary evaporator and was
frozen dried.”

Results were compiled and data was entered into
SPSS 17 was used for statistical analysis. Tuckey's
multiple comparison test to observe group mean
differences. A p-value of <0.05 was considered as
statistically significant.

Results

Serum ALT levels were significantly raised (p<0.01) in
Group B treated with isoniazid as compared to Group
A. Chichorium intybus roots extract significantly
reduced (p<0.01) serum ALT level in Group B1 and
Group B2 in comparison to Group B.

Table I: Tukey's multiple comparisons test between
study Groups

Groups Mean Significant | Summary
Difference

Group A vs -156.8 Yes ok
Group B
Group A vs -59.47 Yes ok
Group B1
Group Avs -44.13 Yes *
Group B2
Group Bvs 97.33 Yes ok
Group B1
Group B vs 112.7 Yes ok
Group B2
Group B1 vs 15.33 No Ns
Group B2

ANOVA summary

F 35.52

P value <0.0001

P value summary ****

Are differences among means statistically significant?
(P <0.05) Yes

Discussion

Inthe present study mice were treated with isoniazid
at 50mg/kg resulted with significant elevation in
serum ALT levels. Group B1 and B2 received aqueous
extract of Chichorium intybus roots resulted in
significant improvement of ALT levels in a dose
dependent manner. Our study in accordance with
study carried out by El-Sayed et al in 2015 which
showed antioxidant activity of Chichorium intybus in
CCl4 induced hepatotoxicity.* similarly our study is in
correlation with another study performed by Atta et
al. showing hepatoprotective effect of Chichorium
intybus extract when given with methanolic extract
of Zinger Officinale.” Similar results have been
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found in the study performed by Li et al. on
hepatoprotective effect of Chichorium intybus in
CCl4 induced hepatotoxicity in rat model.”
Previously studies have been done on exploring
hepatoprotective effect of Chichorium intybus in
combination with medical compounds like silymarin
and other herbal compounds and extracts. No dose
dependent study was done individually on aqueous
extract of Chichorium intybus roots extract which
guides us about the submaximal, ceiling effect and
toxicity. Our study confirms the individual
hepatoprotective effect of aqueous extract of
Chichorium intybus roots.

Further studies are needed to determine molecular
mechanism of inulin which is the major active
principle of the Chichorium intybus roots. In addition
a higher dose and different routes of administration
can betried to see the same effect.

Conclusion

Aqueous extract of Chichorium intybus roots have
significant hepatoprotective effect on isoniazid
induced hepatotoxicity.
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Hepatitis B & C Transmission

ABSTRACT
Objective: To determine the knowledge, attitude and practices of barbers about hepatitis B&C transmission in
Islamabad.
Study Design: A descriptive cross-sectional survey.
Place and Duration of Study: Study was conducted on barbers (street barbers and shop owner barbers) placed
in different sectors of urban areas of Islamabad from September 2012 to March 2013.
Materials and Methods: A KAP survey (knowledge, Attitude and Practice Survey) was done. One hundred and
twenty six barbers were selected through non-probability sampling technique. A pre-tested structured
questionnaire was used to collect the data. The data was analysed through SPSS version 17. Descriptive
statistical analysis was carried outin order to document frequencies and percentages.
Results: It was found that only 39% of the barbers had knowledge about different aspects of Hepatitis B&C
(sterilization of instruments before using on next client ,mode of transmission, sign and symptoms, treatment,
vaccination and which organ is effected most ).
Conclusion: There is a huge gap in knowledge about hepatitis B&C transmission amongst barbers which
highlights the importance of health education and different awareness raising campaigns to target this issue
and bridge the gap.

Key Words: Barbers, Hepatitis B, Hepatitis C, KAP Survey.

Introduction

Developing world is facing a burden of epidemics of
blood borne diseases. These diseases increase the
morbidity and mortality, ultimately resulting in
heavy burden on national economics and individual
level."”” Globally, each year around 2 billion people
are infected with the hepatitis B virus (HBV), of which
more than 350 million have chronic HBV infections.™
An estimated, more than 180 million people
worldwide are infected with hepatitis C virus (HCV)
and 3—4 million are newly infected each year.’ Itis a
blood borne infection transmitted by infected blood
and blood products through transfusions,

‘Department of Social Sciences

SZABIST, Islamabad

“’Department of Community Medicine
Yusra Medical & Dental College, Islamabad
’Department of Community Medicine
Islamic International Medical College
Riphah International University, Islamabad

Correspondence:

Dr. Tahira Sadiq

Assistant Professor, Community Medicine
Islamic International Medical College
Riphah International University, Islamabad
E-mail: tahira_sadig@hotmail.com

Funding Source: NIL ; Conflict of Interest: NIL
Received: Apr 02, 2016; Revised: Jun 18, 2016
Accepted: Aug 22, 2016

103

contaminated needles, vertical transmission, unsafe
sex and reuse of razors by barbers.’ The prevalence
of Hepatitis B & C infection worldwide in general
population is around 10-15%, and majority of the
cases are seeninrural population as compared to the
urban.”® Unfortunately, Pakistan has a high
prevalence rate of Hepatitis B and C with a constant
rise in the number of cases.”” Some of the major
reasons for the constant rise in number of infected
cases may be because of lack of health care facilities,
low socio economic class, poor political commitment
and most important among them is the lack of
education and awareness about the transmission of
these infectious diseases.’

There are many risk factors of hepatitis B&C. Any
person who has an exposure and not been
vaccinated can become infected. Risk factors include
sharing infected needles in drug users, sharing
razors/blades, transmission of infection from mother
to her child, unprotected sexual contact with
infected person, tattooing or body piercing,
equipment not properly sterilized, transfusions of
infected blood and individuals subjected to medical
or dental interventions if equipment is not properly
sterilized.” Mostly cases of Hepatitis remain
undiagnosed, because of non-specific
symptomatology. The common symptoms of
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hepatitis are loss of appetite, weakness, low grade
fever, muscle aches or joint pains, vomiting and
abdominal pain."

The “Barber” profession has a very old history. The
historical records of barbers indicate that they have
important role in the community.” Barbers at that
times were considered as the medicine men and the
scholars of their religion, they belonged to the
groups who offer their services for bloodletting,
circumcision, extraction of teeth and different types
of minor operations. With the development of
health sector, their role has been limited to hair
cuttingand shaving only.”™"

Control of chronic diseases like hepatitis B&C are
very difficult in countries where health facilities are
expensive and not easily accessible, especially for
low socio economic group. On average the cost of
treatment for these diseases is beyond the
affordability of an average earning citizen of
Pakistan.”

Almost everyone is utilizing the barber’ services in
our society. This may be a potential source of
infectious diseases like Hepatitis B & C. Taking into
consideration this threat of viral infections
particularly Hepatitis and AIDS, linked to this
occupation; awareness amongst barbers holds a
significant importance. Positive attitude and right
practices of the barbers would significantly decrease
the prevalence of these infections.””* Main theme of
the current study is to assess the knowledge about
the role of barbers in spreading hepatitis B&C
infection. The outcome of this current study will
motivate the health educators, community
developers and non-governmental organization to
identify gaps and barriers in knowledge, attitude &
practices of barbers with the impacts on disease
transmission. The novelty of this research is the
inclusion of street barbers who, so far neglected in
different studies.

Materials and Methods

A descriptive KAP (knowledge, attitude and practice)
survey was carried out among barbers in urban areas
of Islamabad from 1% September, 2012 to 30" March
2013. The calculated sample size was 126 using WHO
Sample Size Calculator by keeping 95% confidence
interval, proportion (P) 9% and precision (d) 0.05
(5%) using non-probability purposive sampling
technique. The data was collected by the researcher

Hepatitis B & C Transmission

assisted by Capital Development Authority.

This study was carried out in different sectors of
Islamabad. The barbers selected for this study were
both shop owners and street barbers. The purpose of
selecting these both types of barber was to
represent the different socio-economic group of the
community. The data was collected after informed
consent from the barber's shops and street barbers
and all those barbers /shop owners were excluded
who did not give the consent.

The purpose and importance of the study was
explained to each respondent and data
confidentiality was assured. The data was collected
using a structured closed ended questionnaire in
Urdu language to avoid language barrier. At the
completion of the questionnaire, health education
session was given to barbers regarding their own
protection as well as the protection of their
customers. The data was analyzed using SPSS version
17.0.

Results

There were two types of barbers selected for the
study, 104 (82.5%) of them were shop barbers
whereas 22 (17.5) were street barbers working in
green belt areas sitting at places adjacent to different
markets. The mean age of the barbers was 34.4 years
+12.2. Out of the total 34 (27.0%) did not acquire any
school education while 1 (.8%) can read and write, 43
(34.1%) got primary education, 33 (26.2%) middle,
13(10.3%) till matricand only 2(1.6%) were educated
to intermediate and above. It was found that
50(39%) of barbers had knowledge of Hepatitis B & C
as a major disease, 17(13.5%) had some knowledge
and 59(46.8%) were totally unaware of the disease.
Discussion

The present study carried out to assess the
knowledge of barbers regarding Hepatitis B & C and
their current practices. The study revealed that there
is a huge gap in knowledge about Hepatitis B & C
among barbers, showing more than 85% were not
aware of the signs and symptoms of this disease, and
almost 80% did not know that they are vulnerable to
theinfections.’

The prevalence of HBV and HCV has been widely
investigated in many occupational groups, but
relatively few data are available on the prevalence in
barbers who are involved in the transmission of
these infections and are at elevated risk of exposure
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Table I: Knowledge of Barbers about Hepatitis B & C

Hepatitis B & C Transmission

Table Ill: Practices of Barbers about Hepatitis B & C

Knowledge items Frequency | Percent |p-value
(%)
Knowledge |Yes 50 39.7
of N
i i ° 17 13.5
dlfsmfectlon 0.033
9 Don’t know
instruments
after every 59 46.8
customer
Knowledge |Blood 16
about spread |transfusion ’
of hepatitis B
2.C Sexual 5 16
contact
Undl 0.012
nclean
blades 24 19
Unsterilized
Surgical and
21 16.7
Dental 6
equipment
Don’t know |77 61.1
Knowledge |Headache 3 2.4
about sign -
d Jaundice 4 3.2
an 0.001
symptoms of |General 71
Hepatitis B & |weakness ’
c Don’t know |107 87.3
Which body |Liver 17 13
: 0.001
organis Don’t know |44 37
affected
Knowledge |Yes 64 50.8 0.001
about No/Don’t '
treatment | now 62 49.2
Knowledge |Yes 45 36
0.001
about No/ Don’t
vaccination |k now
for Hepatitis 81 64
C

About 51% of respondents knew that Hepatitis B & C are
treatable diseases and there main source of information
was television.

Table II: Attitudes of Barbers about Hepatitis B & C

Attitude of Barbers Yes (%) No (%)
Screening against HepatitisB& C |22 (17.4) 104
(82.5)

VacFlnatlon .s.tatus of barbers 9 (7.14) 117
against Hepatitis B & C (92.8)
Should we use new blades/razors 92 (73.0) 34 (26.9)
for every customer
Registration of the barber sho 13 (10.3) 113

& P ' (89.6)
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Practices of Barbers Yes (%) | No (%) | p-value
97 (76.9)|29 (23.0)| 0.035
41 (32.5)|85 (67.4)| 0.002
71 (56.3)|55 (43.6)| 0.053
Use of antiseptics 84 (66.6)|42 (33.3)| 0.014

Disposal method of blades |83 (65.8)|43 (34.1)| 0.000

Hand washing

Use of disinfectants

Reuse of blades/razors

to blood borne pathogens. In our study, 17.5% of
mobile barbers and 82.5% shop barbers had
evidence of current or past HBV infection (all were
unvaccinated against HBV), similar to a previous
study in Rabat region of Morocco, in 2007, which
showed that traditional barbers 1.9% and 1.7%
respectively had active HBV and 1.1% of barbers and
1.3% of clients had chronic HCV.

In Casablanca region same type of study conducted
in 2001 among barbers showed that they did not
have the knowledge about the concept of infectious
risk linked with blood, particularly of hepatitis B and
Cand HIV; majority of them had not been vaccinated.
In this survey different tests were applied in which
Syphilis serology found positive in 7%. Hepatitis B
virus found positive in 2% and Hepatitis C virus found
positive in 5% barbers.

InIslamabad and allied cities, a study was carried out
by private university students which showed that
barbers knowledge about Hepatitis B & C was very
poor which is one of the key health issues of any
developing country endorse the findings of current
study.””” The study found out that 13% of barbers
had knowledge about Hepatitis B&C affects liver and
transmitted through infected razors.

Some studies” showed that barbers who are
relatively young had better knowledge about the
hazards of using old blade which was not the case in
our study. Similarly, in our study no relationship was
seen between the working experience of the barbers
and increased knowledge about hepatitis B & C."” The
findings of current study obviously indicate that
more efforts are required for the awareness
regarding health issues for both barbers and their
customers to decrease the prevalence of these
infections. There are several studies showing that
barber shops are important places for spreading of
Infectious diseases like Hepatitis B&C and HIV/AIDS.’
A study conducted in Italy showed strongest
association with barber shop shaving for HBV and
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with tattooing for HCV cases.” While researching on
the knowledge and practices of barbers in India®, it
was found that large proportion of mobile barbers
workingin green belt areas are totally ignored. These
mobile barbers are more unaware about the
transmission of infectious diseases particularly
through different instruments used by them. Similar
findings were depicted in our study too, only 19%
barbers were aware that infectious diseases spread
through their instruments and 62% had no
knowledge altogether. In a related study conducted
in Italy noted that 90% of barbers washed hands
after each customer handling, 66% did not change
the towel after each customer. In addition, this study
indicated that circumcision or minor surgeries also
conducted by these barbersinrural areas.

A study conducted in Sivas region of Turkey
“Prevalence of Hepatitis B and C virus infection”
explained that Hepatitis B&C infection can be spread
through razors, different type of barber's
instruments and other related possessions, the
findings consistent with the currentresearch.

It is important to realize that more efforts are
required to raise awareness amongst barbers by
launching different types of awareness programs.
For better planning and implementation of adequate
health promotion and intervention measures for
controlling hepatitis B, it is important for both health
care providers and policy makers to know the real
burden of chronic Hepatitis B in region and
population specific groups.” The health officials and
authorities must develop appropriate strategies and
monitor systems to restrict the barbers not fulfilling
the pre-requisites for registration. Large scale efforts
and resources are considered necessary to meet
these goals. This information is comparable to our
study in order to complement the conclusion and
recommendations drawn from this study.
Conclusion

The current study highlighted the gap between
knowledge & practices of barbers regarding HBV &
HCV working in various sectors of Islamabad.
Majority of barbers did not know the extent of risk to
themselves and their customers are facing due to
their lack of awareness about infectious disease
spread through their casual attitude and practices.
Various awareness raising programs and campaigns
are required involving mass media at national level.

Hepatitis B & C Transmission

The competent authorities must be involved through
which all barbers of Islamabad region should be
registered, properly vaccinated and tested for
Hepatitis B & Con annual basis cost-effectively.

REFERENCES

1. World Health Organization. Hepatitis B. Fact Sheet
WHO/204.Geneva: WHO 2000.

2.  World Health Organization Fact Sheet. 164: Hepatitis C.
Geneva WHO 2000.

3. Shepard CW, Finelli L, Alter MJ. Global epidemiology of
hepatitis Cvirusinfection. Lancet Infec Dis. 2005; 5: 558-67.

4. Lopez AD, Mathers CD, Ezzati MD, Jamison T, Murray CJ.
Changes in individual behavior could limit the spread of
infectious diseases. London: Oxford University Press, 2006.

5. Shalaby S, Kabbash IA, El Saleet G, Mansour N, Omar A, El
Nawawy A. Hepatitis B and C viral infection: prevalence,
knowledge, attitude and practice among barbers and clients
in Gharbia governorate, Egypt, East Mediterr Health J. 2010;
16:10-7.

6. Waheed Y, Shafi T, Safi SZ, Qadri I. Hepatitis C virus in
Pakistan: A systematic review of prevalence, genotypes and
risk factors. World J Gastroenterol. 2009; 15: 5647-53.

7. HamidS, Umar M, Alam A, Siddiqui A, Qureshi H, Butt J. PSG
consensus statement on management of hepatitis C virus
infection-2003. J Pak Med Assoc. 2004; 54: 146-50.

8. Alam MM, Zaidi SZ, Malik SA, Naeem A, Shaukat S, Sharif S,
et al. Serology based disease status of Pakistani population
infected with Hepatitis B virus. BMC Infect Dis 2007; 7: 64.

9. Gibb DM, Goodall RL, Dunn DT, Healy M, Neave P, Cafferkey
M, et al. Mother-to-child transmission of hepatitis C virus:
evidence for preventable peripartum transmission. Lancet.
2000; 356:904-7.

10. Mele A, Corona R, Tosti ME, Palumbo F, Moiraghi A, Novaco
F, et al. Beauty treatment and risk of parenterally
transmitted hepatitis: results from the hepatitis
surveillance system in Italy. Scand J Infect Dis 1995; 27:
441-4.

11. Bari A, Akhtar S, Rahbar MH, Luby SP. Risk factors of
hepatitis C virus infection in male adults in Rawalpindi -
Islamabad. Pakistan. Trop Med Int Health. 2001; 6: 732-8.

12. Syed AA, Rafe MJ, Huma Q, Sten HV. Hepatitis B and C in
Pakistan: prevalence and risk factors. International journal
of infectious diseases. 2009:13:9-19.

13. Janjua NZ, Nizamy MA. Knowledge and practices of barbers
about hepatitis B and C transmission in Rawalpindi and
Islamabad. J Pak Med Assoc. 2006; 54: 116-9.

14. Wazir MS, Mehmood S, Ahmed A, Jadoon HR. Awareness
among barbers about Health hazards associated with their
profession.J Ayub Med Coll Abbottabad 2008; 20: 35-8.

15. QuddusA, Luby SP, Jamal Z, Jafar T. Prevalence of hepatitis B
among Afghan refugees living in Balochistan, Pakistan. Int J
Infect Dis. 2006; 10: 242—7.

16. Khandait DW, Ambadekar NN, Vasudeo ND. “Knowledge
and practices about HIV transmission among barbers”
Indian Journal of Medical Sciences, April, 2009; 53 : 167-71.

17. Mariano A, Mele A, Tosti ME, Parlato A, Gallo G, Ragni P, et

106



JIIMC 2016 Vol. 11, No.3 Hepatitis B & C Transmission

al. “Role of beauty treatment in the spread of parenterally hepatitis B and C virus infection in barbers”, Sivas region of
transmitted hepatitis viruses in Italy, Journal of Medical Turkey, Oxford Journals 2001.

Virology. 2004; 74:216-20.
18. Candan F, Alagozlii H, Poyraz O, Simer H. “Prevalence of

107



JIIMC 2016 Vol. 11, No.3 Point Mutation in Factor V Leiden G1691A and Factor || G20210A

ORIGINAL ARTICLE

Point Mutation in Factor V Leiden G1691A and Factor Il G20210A
and Effect on Coagulation Profile and Frequency of Recurrent

Spontaneous Abortions among Sudanese Women

Asaad Mohammed Ahmed Abd Allah Babker®, Fath Elrahman Mahdi Hassan Gameel’, Salaheldein Gumaa Elzaki’,
Amanda G Elgoraish’, Lienda Bashier Eltayeb®, Hisham Ali Waggiallah®

ABSTRACT
Objective: To investigate the effect of point mutation in FV Leiden G1691A and Fll G20210A gene on
coagulation and recurrent spontaneous abortion (RSA) among Sudanese women.
Study Design: This was retrospective case control study.
Place and Duration of Study: The study was carried out from Aug 2012 to Dec 2014 at Omdurman Maternal
Hospital, Sudan.
Materials and Methods: The study included hundred pregnant females with a history of recurrent
spontaneous abortion as (case group) and ninety five healthy reproductive Sudanese women as (control
group). The data was collected with the help of structured questionnaire and direct interview to collect
information. ldentification of point mutation in factor V Leiden G1691A and factor Il G20210A gene by
polymerase chain reaction was performed; Coagulometer was used for the measurement of PTand APTT. Odds
Ratio and the 95% confidence interval (95%Cl) were calculated for the presence of mutation between cases and
controls and analyzed by SPSS program, version 17.0.
Results: The Heterozygous alleles G/A in factor V gene was 8.0% in all cases related with three, four and five
times of recurrent abortion and 6% was found in control group. Heterozygous alleles of factor Il G/A
Prothrombin time (PT) and partial thromboplastin time (PTT) in women with Recusant Spontaneous Abortion
(RSA) were not affected significantly (P=0.93 and P=0.69).
Conclusion: Based upon the results it is concluded that the point mutation in factor V Leiden G1691A and factor
Il G20210A might play a role in recurrent spontaneous abortion loss among Sudanese women. However these
point mutations do not affect the coagulation profile.

Key Words: FactorV Leiden G1691A, Factor!l G20210A, RSA, Sudanese Pregnant Women.

week of gestation .The modern definition, however,
is the spontaneous loss of 2 or more consecutive
pregnancies before 20 weeks of gestation.’
Recurrent pregnancy loss is an experience which can
be very painful for the couple. Most of the
miscarriages occur in the first trimester and affect
about 15% of all recognized pregnancies.” RPL has

Introduction
Recurrent pregnancy loss (RPL) is defined as three or
more consecutive pregnancy losses before the 24"
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many possible causes that can be categorized as
genetic abnormalities, hormonal and metabolic
disorders, uterine anatomic abnormalities,
infectious causes, immune disorders and
thrombophilic disorders.’ Hereditary thrombophilias
are a group of genetic disorders of blood coagulation
resulting in a hypercoagulable state, which in turn
can result in abnormal placentation. Early in
pregnancy this may manifest as spontaneous loss."
Factor V Leiden (FVL) and prothrombin gene
(G20210A) mutations are the most common types of
hereditary thrombophilias. Most carriers of this
mutation do not develop any clinical signs and
remain undiagnosed because these conditions result
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in a small absolute risk of clinically significant
thrombosis.” Factor V Leiden is a single point
mutation involving a guanine to adenine transition at
position 1691 in exon 10 of the factor V gene, which
leads to the synthesis of a variant factor V molecule.’
The prothrombin G20210A mutation involves
guanine to adenine substitution at nucleotide 20210
of the prothrombin gene.” FV Leiden and factor |l
G20210A mutations are associated with increased
production of thrombin and risk of venous
thrombosis.” Also Factor V Leiden mutation is found
to be the most common inherited thrombotic risk
factor associated with RPL its frequency in whites
varies from 3% to 8% and 1 in 1000 are homozygous.
It is rare in African Americans, Asians and Native
Americans.’ The incidence of genetic prothrombotic
mutations in women with unexplained pregnancy
loss was examined in various studies: some of these
studies supported the association.”®" While others
reported no association.'”'’ The present
retrospective case control study was conducted to
evaluate the FV Leiden G1691A and FIl G20210A
mutations and their affect on some coagulation
profiles (PT and PTT) among women with a history of
three or more consecutive pregnancy losses and
healthy controls. This is the first study that
investigated FV Leiden G1691A and FIl G20210A
alleles and genotype distributions in the Sudanese
females with habitual RPL.

Materials and Methods

This was retrospective case control study. The
genomic DNA samples of one hundred and ninety
five Sudanese women who recruited and followed at
Omdurman Maternal Hospital were screened from
Aug 2012 to Dec 2014. One hundred cases having a
history of RPL were compared with ninety five
healthy reproductive Sudanese women as control
group with a history of two or more successful live
birth. Cases and controls were tested for the FV
Leiden G1691A and FIl G20210A. Genomic DNA was
extracted from 3-5 ml of EDTA anti-coagulated
blood by salting. DNA was extracted from the blood
samples using Master pure DNA purification kit for
blood GF-1 Blood DNA Extraction Kit, 50 PREPS (cat.
No. GF-BD-050, Vivantis Technologies Sdn. Bhd.,
Malaysia). FV Leiden G1691A and Fll. a 345-bp
genomic DNA fragment encompassing a part of the
prothrombin gene that contains the mutation was
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amplified by PCR using specific primers Forward
(5'TCT AGA AAC AGT TGC CTG GC-3') and Reverse
primer (5'ATA GCA CTG GGA GCA TTG AAG C-3).
And 267-basepair (bp) segment of the factor V gene
was amplified used specific forward primer (5'TCA
GGC AGG AAC AAC ACC AT-3') and reverse primer
5'GGT TAC TTC AAG GAC AAA ATA CCT GTA AAG
CT3. The reaction program was as follows:
Denaturation at 94°C for 30 seconds, annealing at
51°Cfor 30 seconds, extension at 72°C for 30 seconds
for 35 cycles and 72 °C for 5 minute.” A master mix
was prepared by adding Nuclease free water,10x
buffer,dNTP,tow primers,Mgcl2,Tag DNA
polymerase and DNA, the mixture was loaded into
thermocycler according to the specific Temperature
profile. The working solution of 1X TBE is prepared
from the stock solution (1 L) which contains the
following: 89 mM Tris base (108 gm), 89 mM boric
acid (55 gm) 40 ml of 0.5M EDTA, adjust pH to
8.0.1.5% agarose was prepared from 1x TBE, and 5pl
PCR products was loaded by mixing PCR products
with 1l loading dye, run on the gel for 30 mins and
visualized on UV transllimantor. Factor V Digested
with 10 pl of DNA restriction enzyme Mnl1 at 37°Cfor
18 h, subjected to 2% low melting point agarose and
Prothrombin product (10 uL) was digested with 20 U
of Hind Il1, at 37°C for 16 h, and loaded into 2% low
melting point agarose gel, eletropherosed at 90 volts
for 60 mins.

Data were statistically described in terms of mean +
standard deviation (+ SD), median and range, or
frequencies (number of cases) and percentages
where appropriate. Odds Ratio (OR) and the 95%
confidence interval (95%Cl) were calculated for the
presence of mutation between cases and controls
and analyzed by SPSS prograrmme (version: 17.0).
Data were analyzed using the Chi-square test to
compareson the prevalence of MTHFR mutation
between patients and controls (The test considered
significant when P.value <0.05).

Ethical consent was obtained from ethical
committee at Hospital of Omdurman Maternity
Hospital (Sudan).

Results

The participants included 195 women subjects. Out
of them, 100 had a history of 3 or more events of
recurrent fetal loss (abortion, miscarriage or still
birth). Their mean aget SD was 25 * 4. Ninety five
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women were healthy the mean age of was 30+ 4. The
prothrombin time PT (p=0.93) and PTT (p=0.69)
were normal among all women with RPL and
controls. Factor V Leiden mutation distribution
showed higher prevalence among study participant
with RPL as compared to control group. The
mutation was detected in 8 out of 100 (8.0%) and 6
out of 94 controls (6.4%). P- Value =0.66, Odds
Ratio=1.28, 95% Cl (0.42 to 3.84) The prevalence of
heterozygous FVL mutation in recurrent miscarrige
women was found to be 8 % butin control it found to
be 6.4%. Mutant allele (A) was seen only in 4 % of the
cases. Frequency of mutantallele (A) was 3.2 % and G
allele occurred with a frequency of 96.8 % among
controls. These results are statistically insignificant
between the cases and controls group.

Prevalence of the Prothrombin gene was 3% among
cases with P- Value =0.091.but no mutant gene was
detected among control group. According to the
genotyping in cases showed (Heterozygotes, 3.0%;
Homozygotes, 97.0%), Alleles G (98.5%) and Alleles A
(1.5%) while in controls group show normal
homozygous G/G (100%) and Alleles G (Alleles G). No
significant association between cases carriage any of
this mutation and risk with recurrent pregnancy
miscarriage (Table Il). The cases group was divided
into subgroups based on time of recurrent abortion
from second to eight times of repeated miscarriage.
Our data indicates that factor V gene mutation was
most frequent in women with recurrent miscarriage.
Prothrombin mutation was found only among
women with three time recurrent miscarriages with
100% and MTHFR present in three, four and five
times of recurrent miscarriage women with equal
percentage 33.3% for each (Table I11).

Table I: Frequency of factor V (Leiden) mutation among
cases of recurrent pregnancy loss compared to controls

Genotype Patients | ControlsN | P- OR

P N%) | (%) value | (95%Cl)
Heterozygous 8(8.0) 6(6.4)
G/A 1.28(0.42
Normal 0.66
homozygous | 92(92.0) | 88(93.6) to3.84)
G/G
Alleles G 192(96.0) 155(96.8) 0.76(0.27

0.67

Alleles A 8(4.0) |6(3.2) t0233)
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Table Il: Frequency of Prothrombin mutation among
cases of recurrent pregnancy loss compared to controls

Genotype Patients | Controls | P-value | OR
N (%) N (%) (95%Cl)
Heterozygous | 3(3.0) 0
G/A 0.091
Normal 97(97.0) | 94(100) 0
homozygous
G/G
Alleles G 194(98.5) | 188(100)
0.089 0
Alleles A 3(1.5) 0

Table Ill: Frequency of factor V (Leiden) and Prothrombin
related to times of recurrent pregnancy loss

Times of Factor V Prothrombin

RPL Positive | Negative | Positive | Negative
Twice 0 8(8.8) 0 8(8.3)
Three times | 3(37.5) | 57(62.6) | 3(100) | 57(59.4)
Four times 4(50.0) | 16(17.6) | O 20(20.8)
Five times 1(12.5) | 6(6.6) 0 7(7.3)
Six times 0 1(1.1) 0 1(1.0)
Seven times | O 1(1.1) 0 1(1.0)
Eight times | O 2(2.2) 0 2(2.1)

10 9 8 7 6 5 4 3 2 1

Fig 1: PCR amplification of FVL gene mutation
Digestion of factor v gene with Mnl1 enzyme on 2%
agarose gel disolved in 1X TBE buffer, stanied with
ethidium bromide, Lane 1 molecular weight marker
50 bp, lane2 undigested PCR products lane 3and5
were hetrozygous mutant (AG), Lane 4,6,7 and 8 ,9
and 10 were Wild typ (AA), The 267 bp DNA
products digested with Mnl1.

Fig 2: PCR amplification of Prothrombin gene mutation
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Digestion of prothrombin gene with Hind Il on 2%
agarose gel disolved in 1X TBE buffer, stanied with
ethidium bromide, Lane 1 molecular weight marker
100 bp, lane 2 (322 bp) , mutant(AA), control ,lane 3
and 5 were hetrozygous mutant (GA), Lane4,6and 7
were Wild type (GG), lane 8 undigested(345 bp).
Discussion

One hundred Sudanese women suffering from RPL
as compared to ninety five healthy women. Because
inherited thrombophilia has been implicated as a
possible cause of RPL.” Gene defects frequently
associated with RPL were prothrombin A20210G
and factor V Leiden reported in many studies.”” Due
to their important roles in the coagulation pathway,
this study was conducted to investigate the
association between genetic polymorphisms of
Factor V and Factor Il G20210A among women
experiencing RPL. The frequency of polymorphic A
allele was more prevalent in RPL patients (8%) than
in controls (6.4%) and the G allele was less prevalent
in RPL patients (98%) than in controls (100%).The
prothrombin G20210A mutation our result revealed
that the mutation not common among recurrent
spontaneous aborted Sudanese women they were
found Heterozygous G/A alleles with frequency 3%
and did not found any mutated gene among control
group. The frequency of polymorphic A allele was
prevalentin RPL patients (1.5%) and the G allele was
less prevalent in RPL patients (98.5%) than in
controls (100%). our finding was consistence with
Altintas et al, 2007, Freire et al”’, Sottilotta et al
and Dalmaz etal® butit wasinconsistent with Mello
etal”, Behjatietal”, and Bagheri et al.” Prothrombin
time (PT) and partial thromboplastin time (PTT) in
women with RPL in this study were not affected
significantly (P=0. 93 and P=0.69) respectively this is
similar to the normal results reported by Ghulam,
et.al., (2014) among Sixty three pakistanian women
with history of three spontaneous abortions in their
first three months of pregnancy.” Also our finding in
PTand PTT were consistence with Salamat et al” and
Shahida et al. ” The normal result of PT and PTT in
women with V Leiden G1691A, factor || G20210A
because the patient with these mutations makes
fibrin at same rate as a person with normal factor V.
It's just that later on, when the body tries to turn
factor V off, the factor V Leiden patient will keep on
making fibrin. In future sample should be increased
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and study may extent to other provinces in Sudan to
cover up more races and tribes and make the study
more accurate and precised.

Conclusion

In our study we found that the Polymorphism in V
Leiden G1691A and Fll G20210A mutation do not
increase risk for RPL in tested population and there
are no any affect of these mutations in the
prothrombin time (PT) and partial thromboplastin
time (PTT).
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Effect of Zinc on Salt Induced Impaired Remodeling in Long
Bones of Rats

Kaukab Anjum’, Rehana Rana’, Sumaira Abbasi’

ABSTRACT
Objective: To determine the effect of zinc on saltinduced bone damage in rats.
Study Design: Laboratory based randomized control trial.
Place and Duration of Study: The Anatomy department of Islamic International Medical College, Rawalpindi,
hosted the conduction of research with the cooperation of National Institute of Health, Islamabad. The study
commenced on 17" September 2015 and completed on 17" March 2016.
Materials and Methods: Forty five female Sprague Dawley rats, 10-12 weeks old were used in the study. The
animals were randomly divided into 3 groups. The rats in experimental group A fed on high salt diet (8%NaCl)
whereas animals in experimental group B were given high salt diet supplemented with zinc (50mg/kg/day) for
eight weeks however, the diet of control group was not tempered with. Blood samples were drawn at the start
of intervention through tail vein and at the end of the experiment by intracardiac puncture for hormonal assay.
All rats were dissected, left humeri and femora were removed, decalcified and five micrometer (um) sections
were obtained after tissue processing. Tissues were stained with Haematoxylin and eosin (H&E) for histological
parameters. The quantitative data was analyzed by using Statistical Package for Social Sciences (SPSS) version
21and wasexpressed as Mean +S.D.
One Way Analysis of Variance (ANOVA) followed by Post hoc tukey test was applied for inter group comparison
of parameters. T-test was applied for intragroup comparison of values. Result having p-value <0.05 was
considered statistically significant.
Results: Marked histological changes were identified in the experimental groups. These changes were of
greater severity in high salt diet group as compared to the zinc supplemented group in which reverse beneficial
effects were observed. Fall in serum calcium and alkaline phosphatase levels were deemed substantial in group
AwithrespecttogroupB.
Conclusion: Zinc has a Protective role against High salt exposed diet induced damage on the histomorphology
of bone tissue.

Key Words: Cortical Bone, Hypercalciuria, Osteoblast, Salt, Zinc.

Introduction

The world is under continuous threat of increase
diet-related non-communicable ailments.’
Unbalanced and excessive salt intake is often closely
associated with development of hypertension and
other cardiovascular diseases.” However, awareness
regarding relationship of zinc to sodium induced
osteoporosisis still in a gray area. Despite of previous
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researches, precise associations of the trace
elements with bone health are not clear as yet.
Inverse of negative balance between bone formation
and resorption has been evaluated with the help of
trace elements.’

Low bone mass is a silent epidemic of the 21*century
and figures are set to increase worldwide.
Considering the elements which affect bone
metabolism is of utmost importance for the
prevention of osteoporosis. Although nutrition is an
important determinant of bone health, but the
effects of the micronutrientsis little understood."
Bone is a systematized tissue which acclimates and
changes according to certain factors and its
organization varies due to diverse functional
requirements.’ The net result of unaltered healthy
bone mass is sustained by a balanced bone
formation and resorption activity.” Imbalance
results in a progressive metabolic ailment called
osteoporosis,” becoming a public health problem,’
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upsetting 200 million people worldwide.’
Characterized by lessened structural integrity and
proneness to fractures, it is more prevailing than
myocardial infarct, breast cancer and stroke™ It is
imperative to explore and develop nutritional
strategies for osteoporosis prevention as the life
threatening outcomes and increase in annual cost
associated with disease morbidity requires a quick
fix. "

Salt being most ubiquitous of food flavorings™ and a
known risk factor for osteoporosis,” imposes hazards
on human wellbeing. High urinary excretion of
calcium with increase salt intake leads to impaired
bone health.™

Human population has exceeded the daily limit of
2000 mg of Na /day as recommended by WHO."
Different communities have different intakes
(Western 2300-4300 mg Na/day , Asian 5300mg-
6000mg of Na/ day) Sodium in this range is
adversely affecting people including osteoporosis,
hypertension , increase urinary tract stones and
stroke.”

It took 75 years to realize that zinc is a crucial trace
element™ although it has been used therapeutically
in Ayurveda but its nutritional significance in public
health was recognized recently.” As it is a vital
element” and human body contains only 2-3 grams.
even a small deficiency is a disaster.”” Zinc can be a
hidden link for the prevention of osteoporosis dueto
its regulatory role in bone metabolism.” It has the
ability to stimulate the differentiation and
proliferation of osteoblasts and inhibiting osteoclast
like cells formation from bone marrow™ Zinc ,by
stimulating apoptotic cell death of mature
osteoclasts can inhibit bone resorption and have
direct positive effect on bone metabolism.” Other
than bones which act asa zincsink zincis storedin
muscles and skin.” So free available quantity is
negligible and only food source can be utilized when
required” to prevent conditions like bone loss,
gastric ulcers” night blindness.”

Therefore, this experimental study will highlight the
potential benefits of Zn supplementation in reducing
bone loss more accurately and eventually will give
desired awareness to masses regarding positive link
between zincand bone health.

Materials and Methods
The study was a laboratory based randomized
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control trial carried out in the Anatomy department
of Islamic International Medical College Rawalpindi.
It was initiated after the approval of the Ethical
Review Committee. The research was carried out
with the collaboration of National Institute of Health
(NIH) Islamabad and Army Medical College. It took
six months to complete this study. Inclusion criteria
were forty five, 12 weeks old, adult female Sprague
Dawley rats weighing 250-300g. Pregnancy, male
rats and any evident pathology were also considered
as exclusion factors.

Forty five rats grouped by using random number
table method, selected by non-probability
convenient sampling, were randomly divided in to
three groups (15 animals in each group) and were
allowed to adjust in well aired new environmentin a
temperature range of 20-26°C. The rats in group A
(N=15) were given diet having 8% NaCl* for eight
weeks. Rats in group B (N=15) were given high salt
diet supplemented with zinc at a dose of 50mg/kg
body weight.” The rats of group C (N=15) served as
controls, they were given standard laboratory diet.
Water was provided ad libitum. The dose of NaCl
and Zinc was set based on previous studies.
Dissection was done after eight weeks. Blood was
drawn through intracardiac puncture for assessing
serum calcium and alkaline phosphatase (ALP) level
at the end of intervention. The left humeri and
femora of rats were removed and immediately fixed
in 10% neutral buffered formaldehyde for 2 days.
Decalcification was performed using aqueous
solution of 5-10% nitric acid for 24-48 hours.
Transverse sections from the mid diaphysis were
obtained, processed and embedded in paraffin wax
to form blocks. Five pm® thick sections were
obtained by mounting blocks on rotary microtome.
Haematoxylin and eosin was used for histological
study of specimen.

Cortical bone thickness of diaphysis of humeri and
femora was measured with the help of ocular
micrometer. The thickness of cortical bone was
measured by counting the number of divisions of eye
piece of linear ocular micrometer, placed
perpendicularly from underneath the periosteum to
endosteum. Cortical bone width of opposite side was
measured in a same manner per section under 4X
objective and results were averaged.

Parametric data was analyzed by using Statistical
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Package for Social Sciences (SPSS) version 21.
Quantitative data was expressed as Mean +S.D. One
Way Analysis of Variance (ANOVA) followed by Post
hoc tukey test was applied for inter group
comparison of parameters.t-test was applied for
intra group comparison of values. Result having p-
value <0.05 was considered statistically significant.
Results

Mean thickness of the humeral cortical bone was
53.766+£9.066 um in control group C,
53.666+7.596pum in experimental group B and
lowest of all, 41.8000£15.254 pm in experimental
group A. The results were significant (p<0.05)
amongst different groups (Table ) (Fig 2, 3).

The difference between group C and A was 11.966
um, being highly significant (p=0.014).The result
between group C and B was insignificant (p=1.000)
with difference of 0.100um. The mean cortical
thickness of group B was greater than group A with
difference of-11.866um (p<0.05) (Table 1) (Fig 1).
Mean thickness of the femoral cortical bone was
44.600+£8.437um in control group C,
39.366+10.677um in experimental group B and
lowest of all, 30.4334+9.350um in experimental group
A. The results of difference in cortical bone thickness
were significant between groups (p<0.05).

The difference between group C and A was 14.166
pum, the result was highly significant (p=0.001).The
insignificant difference of 5.233um (p=0.300) was
recorded between group C and B. The mean of
thickness was greater in group B than group A
difference being-8.933um (p=0.036).

Mean random initial and final serum calcium was
8.680£0.90333 mg/dl and 8.5333+0.9559mg/dI in
control group C, 7.826%0.6123 mg/dl and
7.153+1.364mg/dl in experimental group A and
8.666+0.952 mg/dl and 8.816+0.9635mg/dl in
experimental group B Initial calcium levels revealed
p-value of 0.010 whereas the final levels were
differentin all groups (p=0.004).The mean difference
between initial and final value in Control group C was
1.3800, 0.3466 in experimental group A and -1.0333
in experimental group B. Decrease in calcium level
was highly significant between experimental group C
andA

(p=0.004), insignificant (p=0.672) between group C
and B and there is significant result between group A
and group B (p=0.038) (Table IV).
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Initial and final mean serum alkaline phosphatase
level was 487.800+£51.669 U/L and 478.066+53.620
U/L in control group C, 466.200+45.874U/L and
349.9333+56.0484 U/L in experimental group A and
486.066+47.373 U/L and 416.666+62.009 U/L in
experimental group B (Table 1) (Fig 5).

Initial Serum alkaline phosphatase showed
inconsequential value in all the groups (p=0.405)
whereas the final levels were significant (p=0.000)
The mean of difference between initial and final
value in Control group C was 9.7333 U/L,116.2666
U/L in experimental group A and 69.4000 U/L in
experimental group B.

Comparison among groups demonstrated the
highest decrease in alkaline phosphatase level
between group C and A being 109.2000 U/L with
significant value (p=0.000).The mean of decrease
between group C and group B was 42.4666 U/L
(p=0.021) which was less group A and B -66.7333
U/L(p=0.038

Table I: Multiple comparison of cortical bone thickness
among all groups of Humerus and Femur by Post Hoc
Tukey test

Humerus Femur

Groups C A B C A B
Mean 537 | 418 |53.6 |446 |304 |393
value 66 00 66 00 33 66

SDt:\;iati 9.06 15.2 7.59 | 843 |9.35 10.6
6 54 6 7 0 77
on
2.34 | 393 196 | 2.17 2.41 2.75
SEM 1 8 1 8 4 7
p-value 0.006* 0.001*

Table II: Mean Cortical Bone thickness in Humerus and
femur (um) of all groups

Humerus Femur
Groups Cvs. | Cvs. | Avs. | Cuvs. Ss Avs. B
P A B B A o :
Mean 119 | 0.10 | - 14.16 | 5.2 | -8.933
. 66 0 11.8 | 6 33
Difference
66
value 0.01 | 1.00 | 0.01 | 0.001 | 0.3 | 0.036*
p 4 o 5x | * 00
*p<0.05
Discussion

Bone acclimates and changes under the influence of
certain elements and its organization varies due to
diverse functional requirements.’ The healthy bone
mass is sustained by a balanced between bone
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Fig 1 : Cross-section of Humerus diaphysis of A13
showing decreased cortical bone thickness (CBT).

increased cortical bone thickness (CBT). H&E, X4.

Table IlI: Initial-final serum calcium (mg/dl) and Alkaline
Phosphatase (U/L) level of all groups

Std.
Parameter| Group Initial level | Final level p-value
Deviation

7.8267% 7.1533+%

Group A 0.9346 .000*
61233 1.3642
8.6667+ 8.1867+

Group B 1.6249 102
.95219 .96353
8.680+ 8.533+

Group C 0.2587 0.000*
0.903 0.9553

p-value | 0.010* 0.004*
466.20000+ | 349.93333%

Group A 74.5419 .833
45.8743 56.04847
486.0667+ 416.6667+

Group B 58.11190 | .083
47.3730 62.0099
487.800+ 478.0667+

Group C 22.6604 0.000*
51.6695 53.6209

p-value | 0.405 0.000*

*p < 0.05
Table IV: Multiple comparison of final calcium (mg/dl)
and Alkaline Phosphatase (U/L) level

Mean pP-
Parameter Groups Difference value
Group Cvs. 1.3800 .004*
Group A
Serum Group Cvs
Calcium p & vs. 0.3466 672
Group B
(me/dl) Group A vs *
P : -1.0333 .038
Group B
Group C vs.
109.2 . *
Serum Group A 09.20000 000
Alkaline Group Cvs. -
phosphatase Group B 42.46667 0.021
(u/7L) Group A vs. -66.73333 | .038"
Group B
*p < 0.05
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formation and resorption activity.’ Life style, genetic
and dietary factors have impact on its prevalence.
Although dietary factors have limited influence but
are nonetheless crucial because they modulate the
achievement of maximum peak bone mass and
subsequent better bone health. By developing
nutritional strategies for osteoporosis prevention,
the annual cost and debilitation associated with its
morbidity can be lessened.

The present study focused on determining the
beneficial effects of zinc on high salt diet induced
bone damage in long bones of rats by observing
microscopic quantitative and biochemical
parameters. The results suggested that zinc
supplementation can prevent the high salt induced
deleterious effects on bones.

ALP is a marker enzyme of osteoblast activity™
reevaluated by Ahmed” who documented the
decrease in calcium, ALP levels and subsequent
impaired bone integrity after salt loaded diet.
Decrease in the osteoblast activity due to salt
overload can be the reason of low ALP levels.
Furthermore, decline in the ALP activity has been
demonstrated in animal models of experimental
induced osteoporosis.” As > 99% of Na and 95% of
the calcium are reabsorbed in the kidneys, it is
speculated that impaired renal function may be
responsible for Na induced calciuria and temporarily
depress calcium levels.” Substandard kidney
function also causes hypophosphatemiaand fallin 1,
25 (OH) 2 D3. All these events lead to less intestinal
absorption of calcium as well as decrease availability
to bones.”® Reduction in the biomarkers of bone
formation (ALP) and significant increase in the
biomarkers of bone resorption has been observed
due to high PTH secretion secondary to low calcium
levels and consequently increase in bone
remodeling.”” In line with other publications,
Creedon™ also observed the decrease in calcium
levels due to sodium induced increase urinary
excretion of calcium. As acompensatory mechanism,
the PTH secretion increases which causes calcium
mobilization from bones at the expense of bone
loss.”

As Zn is a cofactor of ALP* which is an enzyme
expressed by osteoblasts close to the blood vessels
and is a valuable index for bone tissue development.
Administration of zinc results in increase of enzyme
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activity indicating enhance osteoblastic activity.”
Increase in levels of Calcium and ALP with significant
difference (p<0.05) in the present study is also
validated by Otsuka® who observed increase in levels
after measured zinc discharge on bone mineral
density from injectable Zn-containing B-Tricalcium
Phosphate. It could be attributed to intensified
differentiation of osteoblastic cells to raise ALP
activity.” Zinc plays an important role in preventing
osteoporosis by stimulating bone formation,
reported by Ma® by demonstrating increase in
calcium and ALP in the femoral-diaphyseal and
metaphyseal tissues. Decrease in calcium content by
bone resorbing factors can be prevented by zinc
supplementation.” Our outcome is in agreement
with above results, further firming up my research.
Cross section of long bones reveals four different
bone types: periosteum, cortical bone, endosteum
and cancellous bone. Femur diaphysis is mainly
composed of compact bone® and cancellous bone
forms a very thin layer on the inner aspect of
diaphysis of long bones.’ The cortical bone thickness
is an important parameter to evaluate bone quality
and strength® so in the present study the bone
damage is assessed by measuring the cortical bone
thickness in cross sections of mid diaphysis. It is
revealed that humerus and femur of control group
has maximum thickness of 50.7um and 44.6um
respectively followed by experimental group B who
took salt and zinc supplementation whereas the
lowest dimensions are found in experimental group
Afedon highsalt diet.

My results are in harmony with the work of Ahmed™
who observed decline in the thickness of cortical
bone of rats. He anticipated that high salt intake can
be related with increased plasma levels of creatinine,
urea, phosphate and potassium due to deranged
kidney function which finally led to bone changes.
Furthermore increased serum phosphate inhibits
lahydroxylase and produced fall in 1, 25(0OH) 2 D3.
As a result intestinal absorption of calcium is
decreased with subsequent increase in PTH
secretion leading to increase osteoclastic activity.
Degenerative changes in osteoblasts, osteocytes and
hyperactivity of osteoclasts results in inaccurate
bone remodeling with decrease in cortical bone
thickness.” Changes in bone remodeling which is
mediated by bone cells, increased osteoclastic
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activity and multiple resorption cavities can be the
reason of decrease in the thickness of cortical bone."
My resultis in conformity with the results of all above
periodicals sharing a common point that salt intake
results in osteoporosis with decrease in cortical bone
thickness.

Increase in cortical bone thickness after zinc
supplementation in experimental group B is
documented in the present study. As many published
studies has confirmed that zinc has positive role in
improving bone health, itis further strengthened by
Brzoska” who reported the shielding effect of zinc
diet on bone homeostasis. He postulated that
increase in the bone alkaline phosphatase activity
may be due to zinc adequacy. Increase in the
osteocalcin level produced by osteoblasts after zinc
supplemented diet might have resulted inincreasein
cortical bone thickness.” Zinc is required for growth
of osteoblasts and zinc showed decreased was bone
resorption.”

Conclusion

This research indicates that zinc supplementation
can be considered an appropriate dietary strategy to
reduce risk of osteoporosis. Cortical bone thickness,
alkaline phosphatase activity and calcium levels
were considerably increased after zinc
administration showing that zinc has protective role
against high salt induced impaired remodeling in
long bones of rats.

Recommendations

Effects of high salt diet can be studied for longer
period of time to assess significant gross changes in
long bones of rats. Effects of highs salt and zinc can
be observed on the osteocytes apoptosis to evaluate
their role in development and prevention of
osteoporosis. Comparison of high salt diet induced
effects can be studied between male and female rats
to assess the difference inthe degree of damage.

REFERENCES

1. Boutayeb A, Boutayeb S. The burden of non communicable
diseases in developing countries. International journal for
equityin health. 2005; 4: 1.

2. Strazzullo P, D Elia L, Kandala NB, Cappuccio FP. Salt intake,
stroke, and cardiovascular disease: meta-analysis of
prospective studies. Bmj. 2009; 339.

3. Aaseth J, Boivin G, Andersen O. Osteoporosis and trace
elements—an overview. Journal of Trace Elements in
Medicine and Biology. 2012; 26: 149-52.



JIIMC 2016 Vol. 11, No.3

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Jugdaohsingh R. Silicon and bone health. The journal of
nutrition, health & aging. 2007;11:99.

Cvetkovic V, Najman S, Rajkovic J, Zabar AL, Vasiljevic P,
Djordjevic LB, et al. A comparison of the microarchitecture
of lower limb long bones between some animal models and
humans: a review. Veterinarni Medicina. 2013; 58: 339-51.
Feng X, McDonald JM. Disorders of bone remodeling.
Annual review of pathology. 2011;6: 121.

Watanabe K, Ikeda K. Osteocytes in normal physiology and
osteoporosis. Clinical Reviews in Bone and Mineral
Metabolism.2010; 8:224-32.

Ovesen J, Moller Madsen B, Thomsen JS, Danscher G,
Mosekilde L. The positive effects of zinc on skeletal strength
ingrowing rats. Bone. 2001; 29: 565-70.

Frings Meuthen P, Buehlmeier J, Baecker N, Stehle P,
Fimmers R, May F, et al. High sodium chloride intake
exacerbates immobilization-induced bone resorption and
protein losses. Journal of Applied Physiology. 2011; 111:
537-42.

Haddad PT, Salazar M, Hernandes L. Histomorphometry of
the organic matrix of the femur in ovariectomized rats
treated with sodium alendronate. Revista Brasileira de
Ortopedia (English Edition). 2015; 50: 100-4.

Hazenberg JG, Taylor D, Lee TC. The role of osteocytes and
bone microstructure in preventing osteoporotic fractures.
Osteoporosisinternational.2007; 18: 1-8.

Feldman SR. Sodium chloride. Kirk-Othmer encyclopedia of
chemical technology. 2005.

Lu L, Cheng Q, Chen J, Yang G, Wan C, Zhang Y, et al. The
influence of dietary sodium on bone development in
growing rats. Archives of animal nutrition. 2011; 65: 486-96.
Teucher B, Fairweather-Tait S. Dietary sodium as a risk factor
for osteoporosis: where is the evidence? Proceedings of the
Nutrition Society. 2003; 62: 859-66.

He F, MacGregor G. A comprehensive review on salt and
health and current experience of worldwide salt reduction
programmes. Journal of human hypertension. 2009; 23:
363-84.

Heaney RP. Role of dietary sodium in osteoporosis. Journal
of the American College of Nutrition. 2006; 25: 2715-6S.
Teucher B, Dainty JR, Spinks CA, Majsak Newman G, Berry
DJ, Hoogewerff JA, et al. Sodium and bone health: impact of
moderately high and low salt intakes on calcium
metabolism in postmenopausal women. Journal of Bone
and Mineral Research. 2008; 23:1477-85.

Kaur K, Gupta R, Saraf SA, Saraf SK. Zinc: The metal of life.
Comprehensive Reviews in Food Science and Food Safety.
2014;13:358-76.

Molokwu CO, Li YV. Zinc homeostasis and bone mineral
density. Obio Research and Clinical Review, Fall. 2006; 15: 7-
15.

Khadeer MA, Sahu SN, Bai G, Abdulla S, Gupta A. Expression
of the zinc transporter ZIP1 in osteoclasts. Bone. 2005; 37:
296-304.

Bhowmik D, Chiranjib K. A potential medicinal importance
of zincin human health and chronic. IntJ Pharm. 2010; 1: 5-
11.

Brzdska MM, Rogalska J, Galazyn Sidorczuk M, Jurczuk M,
Roszczenko A, Kulikowska Karpinska E, et al. Effect of zinc

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Effect of Zinc on Bones of Salt Loaded Rats

supplementation on bone metabolism in male rats
chronically exposed to cadmium. Toxicology. 2007; 237: 89-
103.

Yamaguchi M. Osteoporosis Treatment with New
Osteogenic Factors. Journal of Molecular and Genetic
Medicine. 2013;7: 1.

Yamaguchi M. Role of nutritional zinc in the prevention of
osteoporosis. Molecular and cellular biochemistry. 2010;
338:241-54.

Maki K, Nishioka T, Nishida I, Ushijima S, Kimura M. Effect of
zinc on rat mandibles during growth. American journal of
orthodontics and dentofacial orthopedics. 2002;122: 410-
3.

Hernandez Urbiola M, Giraldo Betancur A, Jimenez
Mendoza D, Pérez Torrero E, Rojas Molina I, Aguilera
Barreiro M, et al. Mineral content and physicochemical
properties infemale rats bone during growing stage. Atomic
Absorption Spectroscopy. 2011;97:201-6.

Christian P, Khatry SK, Yamini S, Stallings R, LeClerg SC,
Shrestha SR, et al. Zinc supplementation might potentiate
the effect of vitamin A in restoring night vision in pregnant
Nepalese women. The American journal of clinical
nutrition. 2001; 73:1045-51.

Yatabe MS, Yatabe J, Takano K, Murakami Y, Sakuta R, Abe S,
et al. Effects of a highsodium diet on renal tubule Ca2+
transporter and claudin expression in Wistar-Kyoto rats.
BMC Nephrology. 2012; 13: 160.

Adeniyi O, Fasanmade A. Effect of dietary zinc
supplementation on salt induced hypertension in rats.
International Journal of Pharmacology. 2006; 2: 485-91.
Shady AM, Nooh HZ. Effect of black seed (Nigella sativa) on
compact bone of streptozotocin induced diabetic rats.
EgyptianJournal of Histology. 2010; 33: 168-77.

Ma ZJ, Igarashi A, Yamakawa K, Yamaguchi M. Enhancing
Effect of Zinc and Vitamin K2 (Menaquinone-7) on Bone
Components in the Femoral Tissue of Female Elderly Rats.
Journal of Health Science. 2001; 47: 40-5.

Ahmed MA, Samad AAAE. Benefits of omega-3 fatty acid
against bone changes in saltloaded rats: possible role of
kidney. Physiological reports. 2013; 1: 106.

Omara EA, Shaffie NM, Et-Toumy SA, Aal WA.
Histomorphometric Evaluation of Bone Tissue Exposed to
Experimental Osteoporosis and Treated with
RetamaRaetam Extract.J App SciRes. 2009; 5: 706-16.
Creedon A, Cashman KD. The effect of high salt and high
protein intake on calcium metabolism, bone composition
and bone resorption in the rat. British Journal of Nutrition.
2000; 84:49-56.

Bortolin RH, Abreu BJdGA, Ururahy MAG, de Souza KSC,
Bezerra JF, Loureiro MB, et al. Protection against TIDM-
Induced Bone Loss by Zinc Supplementation:
Biomechanical, Histomorphometric, and Molecular
Analysesin STZ-Induced Diabetic Rats. 2015.

Otsuka M, Ohshita Y, Marunaka S, Matsuda Y, Ito A, Ichinose
N, et al. Effect of controlled zinc release on bone mineral
density from injectable Zn-containing B-tricalcium
phosphate suspension in zinc-deficient diseased rats.
Journal of Biomedical Materials Research Part A. 2004; 69:
552-60.

118



JIIMC 2016 Vol. 11, No.3

37.

38.

39.

40.

Seo HJ, Cho YE, Kim T, Shin HI, Kwun IS. Zinc may increase
bone formation through stimulating cell proliferation,
alkaline phosphatase activity and collagen synthesis in
osteoblastic MC3T3-E1 cells. Nutrition research and
practice. 2010; 4:356-61.

Ammann P, Shen V, Robin B, Mauras Y, Bonjour JP, Rizzoli R.
Strontium ranelate improves bone resistance by increasing
bone mass and improving architecture in intact female rats.
Journal of bone and mineral research. 2004; 19: 2012-20.
Duranova H, Martiniakova M, Omelka R, Grosskopf B,
Bobonova |, Toman R. Changes in compact bone
microstructure of rats subchronically exposed to cadmium.
Acta Veterinaria Scandinavica. 2014; 56: 64.

Zidan RA, Elnegris HM. Effect of homocysteine on the
histological structure of femurin young male albino rats and
the possible protective role of folic acid. Journal of Histology

41.

42.

43.

Effect of Zinc on Bones of Salt Loaded Rats

& Histopathology. 2015; 2: 16.

Martiniakova M, Bobonova |, Omelka R, Grosskopf B,
Stawarz R, Toman R. Structural changes in femoral bone
tissue of rats after subchronic peroral exposure to selenium.
Acta Vet Scand. 2013;55: 8.

Akune T, Ohba S, Kamekura S, Yamaguchi M, Chung Ui,
Kubota N, et al. PPAR y insufficiency enhances osteogenesis
through osteoblast formation from bone marrow
progenitors. The Journal of clinical investigation. 2004; 113:
846-55.

Baltaci AK, Sunar F, Mogulkoc R, Acar M, Toy H. The effect of
zinc deficiency and zinc supplementation on element levels
in the bone tissue of ovariectomized rats: Histopathologic
changes. Archives of physiology and biochemistry. 2014;
120:80-5.

119



JIIMC 2016 Vol. 11, No.3

ORIGINAL ARTICLE

Growth Failure in B-Thalassemia major Patients Undergoing
Repeated Transfusions

Shazia Ali*, Sarwat Jahan®

Growth Failure in B-Thalassemia major Patients

ABSTRACT
Objective: To determine the effects of iron overload on Height, Body Mass Index (BMI), Hemoglobin and Serum
Ferritin levelsin beta thalassemia major patients undergoing regular blood transfusion.
Study Design: Case control study.
Place and Duration of Study: It was carried out at Quaid-e-Azam University, Islamabad in collaboration with
Jamila Sultana Foundation Rawalpindi, Thalassemia House Rawalpindi and Pakistan Institute of Medical
Sciences (PIMS), Islamabad from 5" January 2010 to 5" December 2014.
Materials and Methods: Total 300 individuals were included in the study out of which 200 were Beta
thalassemia major patients and 100 were controlled matched for age and gender with the thalassemic group.
They were further divided into 4 groups of <13 years female, =13 years female, <13 years male and =13 years
male (each having 50 thalassemic and 25 control). Height, BMI, Hemoglobin and serum Ferritin levels were
determined. Non parametric (Spearman) co-relation co efficient was used to find the correlation between BMI
and Ferritin and Hb levels. Data was analyzed through Graph Pad Prism 5.01. P<0.05 was considered statistically
significant.
Results: All groups had reduced Height, BMI, Hb and high Ferritin levels as compared to the control groups.
Significantly positive (P<0.001) correlation of BMI with Hemoglobin and serum Ferritin levels were observed in
thalassemic females of = 13. While <13 years thalassemic males had significant (P<0.01) negative correlation
of BMI with Hemoglobin.
Conclusion: Our study revealed that beta thalassemic patients had reduced height and BMI, associated with

high levels of serum ferritin and low hemoglobin.

Key Words: Body Mass Index, Ferritin, Height, Hemoglobin, Thalassemia Major.

Introduction

Thalassaemia major is a hereditary hemolytic
disorder which is treated with repeated blood
transfusions. About 240 million beta thalassemia
carriers are present all over the world." Every year
about 100,000 children are born with the disease of
thalassemia. On diagnosis of a child with thalassemia
homozygous there is a lifelong sequence of blood
transfusion every three weeks along with chelation
therapy and facing complications due to iron
overload and transfusion transmitted infections.”
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These transfusions maintain a hemoglobin level
higher than 9.5 gm/dl as anemia effects the normal
growth and development of these patients.™

Despite the fact that blood transfusions are
mandatory for the treatment of patients suffering
from anemia, repeated transfusions lead to iron
overload as human beings do not have the ability to
remove the extra accumulated iron.” Increased
intestinal absorption of iron further worsens the
condition, due to iron overload.” The iron gets
deposited in various organs like liver, heart and
endocrine glands which lead to various types of
endocrinopathies like hypogonadism and diabetes
mellitus which lead to retarded pubertal
development inthalassemia major patients.’

Underweight and under-nutrition may lead to loss of
energy and susceptibility to injury and infection,
under-function of multiple endocrine systems, as
well as distorted body image and other psychological
problems.” There is increased prevalence of bone
disease in patients suffering from thalassemia major
as compared to normal individual.***" The bone
growth depends on the sex steroids which regulate
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bone maturity. Thalassemia major patients suffer
from hypogonadism and fail to achieve their peak
bone mass due to the bone disease which develops
during the course of their disease .”"

Serum Ferritin levels above 1000 ng/mL are
considered as an iron overload.” The levels of
serum Ferritin vary among patients getting multiple
transfusions.” However, the cutting level at which
iron toxicity and organ damage takes place is still not
identified.”

The biochemical screening such as serum Ferritin
and Hemoglobin levels are of paramountimportance
in all beta thalassemia patients in pediatric and
adolescent age groups. These levels should be
detected and treated for preventing pubertal delay
in such individuals which has not been recognized in
our part of the world in view of their pubertal
growth. Therefore, present study was done to
determine the effects of iron overload on Height
(cm), BMI (Kg/m2), serum Ferritin (ng/mL) and
Hemoglobin (gm/dl) levels along with exploration of
the correlation of BMI with serum Ferritin (ng/mL)
and Hemoglobin (gm/dl) levels of beta thalassemic
patients of pubertal age group undergoing repeated
blood transfusions with chelation therapy.

Materials and Methods

A case control study was carried out at Quaid-e-Azam
University, Islamabad in collaboration with Jamila
Sultana Foundation Rawalpindi, Thalassemia House
Rawalpindi and Pakistan Institute of Medical
Sciences (PIMS), Islamabad from 5" January. 2010 to
5" December 2014. The patients selected for the
study were diagnosed as beta thalassemia major
according to Hemoglobin electrophoresis. These
patients were on regular blood transfusions with
chelation therapy (desferroxamine injections).
Patients suffering from any blood disorder other
than beta thalassemia major or any other pathology
besides spleen and liver enlargement or hepatitis B
and C were not included. Total 300 individuals out of
which 200 were patients suffering from beta
thalassemia major and 100 were control matched for
age andgender.

The age of thalassemic patients along with their
corresponding control included in the study was
between 8to 22 years. Informed consent and a detail
proforma including history and clinical examination
were filled on patients visit to the thalassemia center
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for blood transfusion with chelation therapy.

Height in centimeter and Weight in kilogram were
measured and BMI was calculated according to the
following formula.®

BMI= Weightinkilogram

Heightin meters?

The blood samples from controlled individuals were
collected in hospital and blood from thalassemic
patients were collected when they came for their
routine blood transfusions with chelation therapy.
For collection of blood sample, the sampling area
was cleaned with a spirit swab. Blood sample of (3ml)
was drawn from the right median cubital vein of both
female and male patients and control individuals.
Blood was then collected in labeled serum separator
tubes containing Ethylene diamine tetra acetic acid
(EDTA). The blood samples were centrifuged at 3000
rpm for 10 minutes, and serum separated was stored
at 2 - 80C until analyzed. Quantitative measurement
of Hemoglobin (gm/dl) was done by and serum
Ferritin was measured by using Ferritin (FTL) ELISA
(Enzyme-Linked Immunosorbent Assay) technique.
Mean + SEM of data was calculated and analyzed
through Graph Pad Prism 5.01. Comparison amongst
BMI, Hemoglobin and serum Ferritin levels with the
control group was done by using unpaired t-test. Non
parametric (Spearman) co-relation co efficient was
used to find the correlation between BMI and
Ferritin and Hb levels. P<0.05 was considered
statistically significantin both cases.

Results

The results of present study for the following
variables are:

Age

Mean + SEM of age in male and female patients of
<13 yearswas 10.3+0.20 years. Male patients =13
years had Mean + SEM of age 16.7 + 0.42 years,
whereas the female patients of =13 years had Mean
+SEMofage 17.8£0.70years.

Height (cm)

All four groups of thalassemia patients showed
significantly reduced (P<0.001) height in comparison
with their corresponding control group. Comparison
of height (cm) of male and female thalassemic
patients with their corresponding control of different
age groupsisrepresentedinFig 1.

BMI (Kg/m2)

Comparison of Body Mass Index (Kg/m2), in control
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thalassemlc patients with their corresponding control
of different age groups. ***=P<0.001(value vs
corresponding control)

and thalassemic female and male patients of
different age groups is shown in Fig 2. All four groups
of thalassemia patients showed significant reduction
(P<0.001) in BMI on comparison with their
corresponding control group.

male thalassemic patients with their corresponding
control of different age groups. ***=P<0.001(value

vs corresponding control)

Hemoglobin levels (gm/dl)

All four groups of thalassemia patients showed
significantly reduced (P<0.001) hemoglobin levels on
comparison with their corresponding control group.
Comparison of Hemoglobin (gm/dl) of female and
male thalassemic patients with their corresponding
control of different age groups are presented in Fig 3.
Serum Ferritin levels (ng/mL)

Comparison of serum Ferritin (ng/mL) of female and
male thalassemic patients with their corresponding
control of different age groups are shown in Fig 4. All
four groups of thalassemia patients showed
significantly raised (P<0.001) serum ferritin levels in
comparison with their corresponding control group.

Growth Failure in B-Thalassemia major Patients

Fig 3: Mean = SEM of Hemoglobin (gm/dl) of female
and male thalassemic patients with their corresponding
control of different age groups. ***=P<0.001, value vs

corresponding control

and male thalassemic patients with their corresponding
control of different age groups. ***=P<0.001, value vs
corresponding control

Correlation of BMI (Kg/m2) with Hemoglobin
(gm/dl) levels

While thalassemic females of = 13 years, BMI
(Kg/m2) had a significant (P<0.001) positive
correlation with Hemoglobin (gm/dl), (r=0.558).
While thalassemic males of <13 years had a
significant (P<0.001) negative correlation of BMI
(Kg/m?2) with Hemoglobin (gm/dl) levels (r=-0.374).

On calculating correlation of BMI (Kg/m2) with
Hemoglobin (gm/dl) in <13 years thalassemic males
it was concluded that there was a significant (P<0.01)
negative correlation of BMI (Kg/m2) with
Hemoglobin (gm/dl) levels (r=-0.374). Correlation of
BMI (Kg/m2) with Hemoglobin (gm/dl) in control and
thalassemic female and male patients in different
agegroupsisrepresentedinTablel.

Correlation of BMI (Kg/m2) with Serum Ferritin
(ng/mL)levels

Correlation of BMI (Kg/m2) with, serum Ferritin
(ng/mL) in control and thalassemic female and male
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patients in different age groups is shown in Table I.
Thalassemic females of =13 years had a significant
(P<0.001) positive correlation with serum Ferritin
(ng/mL) levels ® 0.498).

Table I: Correlation of BMI (Kg/m2) with serum Ferritin
(ng/mL) and Hemoglobin (gm/dl) levels in thalassemic
female and male patients of different age groups

Age Hemoglobin | Ferritin
Gender (Years) Groups (gm/dl) (ng/mL)
<13 Tha'na_ségm'c -0.110 0.192
Females —
BMI Thalassemic
> * %k % % %k %
213 | (a/md) nec0 0.558 0.498
<13 ThaLa_s;Sm'c -0.374** | -0.188
Males Thala_ssemic
213 -0.238 0.127
n=50

**=p<0.01, ***=P<0.001, value are considered significant.

Discussion

In our study we observed that patients suffering from
thalassemia major presented with reduced height
and weight which was associated with increased
serum ferritin and low hemoglobin levels. Najaf et
al., (2008) research revealed that 70% of the males
and 73% of female thalassemic patients of 10-27
years suffered from short stature.” While Li et al.
(2002) observed short stature in 29.7% of patients.
The iron overload leading to endocrinopathies,
chronic anemia, zinc and folate deficiencies can lead
to short stature.”” These findings are in accordance
to our study results in which we observed reduced
height in all four groups of thalassemic males and
females patients. Therefore, close observation of
growth in such individuals can lead to early detection
of such findings can be managed to their full extent
so, that the individual achieve their normal adult
height."”**

Patients with thalassemia major are exposed to
many growth abnormalities as an outcome of the
disease or due to the adverse effects of chelating
therapy which they receive on regular basis as
described.” Work done by Ali and Hamdollah, (2004)
on thalassemic patients revealed that reduced BMI
was more apparent in greater than 10 years of age,
20 which are similar to our study results. Thalassemic
males of <13 and = 13 years and thalassemic
females of =13 years in our study had reduced BMI
as compared to the control group. The explanation to
these results can be that endocrinopathies which
appear as aresult of iron overload and development
of side effects due to prolong use of chelation

123

Growth Failure in B-Thalassemia major Patients

therapy can be chief contributing factors in
development of underweight thalassemic patients.”
Deena et al. (2014) also showed similar results of 18
(30%) patients who had low BMI of more than 12
years of age.” This finding is indicating that low BMI
is highly dependent on disease progression and are
inaccordance with our present findings.

Viprakasit et al. (2001) explained that frequent blood
transfusions normally reestablishes the normal
growth spurt.” However, despite frequent blood
transfusions the adolescent growth spurt is often
delayed, except if rigorous iron chelation treatment
is commenced at an early age in life.” Previous
studies on thalassemic patients revealed that
average age of 12 + 8 years occasionally suffered
from growth failure as 77.4% of these patients had
normal BMI.** Although these results are contrary to
our study findings where low BMI and reduced
height was detected.

Shalitin et al. (2005) also observed that thalassemic
patients receiving effective chelation therapy in
prepubertal years still developed short stature with
significantly raised serum Ferritin levels.” But these
finding were contrary to results obtained by De
Sanctis et al. (1994) who detected no significant
difference in final height between patients who
started chelation therapy during adolescence with
high serum Ferritin level and those who started
chelation therapy during childhood with low serum
Ferritin levels.”

Hegazi et al. (2013) observed a significantly low Hb
levels and red blood cell count along with significant
increase in the mean serum levels of iron and Ferritin
in thalassemic patients as compared with control
groups.” These findings are in accordance with
results obtained by Charles and Linker, (2005); who
also reported that Hb levels in thalassemic patients
are significantly lower than control.” These results
are similar to our study findings as all thalassemic
groups had low Hb levels as compared to the control
groups.

Hegazi et al. (2013) carried out a study on
thalassemic male and female patients of 4-18 years
of age, where there wasa significantincreaseinthe
mean serum levels of iron and Ferritin in thalassemic
patients as compared to control groups.” Similarly,
Abdulzahraetal.(2011); work also revealed that iron
indices were markedly increased in thalassemic
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patients, and the mean serum level of Ferritin were
also raised as compared to control group.” Similarly,
in our study high serum Ferritin levels were
observed in all four thalassemic groups as compared
to the control groups which was similar to the results
reported by Adil et al. 2012, suggesting that
increased serum Ferritin levels are related to short
stature and endocrinopathies.”

Conclusion

In beta thalassemic patients growth disturbance or
delay is main clinical feature that affects the life and
wellbeing of such individuals. Our study has revealed
that patients with beta thalassemia suffer from
reduced height, BMI which is enhanced in patients
having high levels of serum Ferritin (ng/mL) and low
Hemoglobin (gm/dl).

Under-nutrition and complications of thalassemia
such as tissue hypoxia and side effects of chelating
therapy with desferrioxamine effect the patients
with iron overload. Therefore, lifelong care and
management of such patients is mandatory which
requires significant cost for proper treatment and
ruling out other factors like various hormones that
might play a role in development of short stature.
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How do Physical Therapy Teachers Perceive 'Professionalism' in

Pakistani Context?
Syed Shakil Ur Rehman’, Shakeel Ahmad’, Raheela Yasmeen’

ABSTRACT
Objective: The objective of the study was to determine that how Physical therapy teachers perceive
'Professionalism'in Pakistani Context?
Study Design: This was a qualitative case study.
Place and Duration of Study: The study was conducted in five different universities from five different cities of
Pakistan from 10" of January to 25" June 2013 at different time.
Materials and Methods: Semi structured Interviews were conducted with 15 Physical Therapy teachers of 05
different universities from 05 different cities of Pakistan. The Physical therapy teachers with at least 5 years
teaching experience in a university were included for data collection. The interviews were audio recorded; data
verbatim transcribed and analyzed manually by open coding and in-Vivo coding.
Thematic analysis was done in order to identify different elements of 'Professionalism' in Physical Therapy
teachers through finding the patternsin the data. Member checking was done by three researchersin the study
in order to validate the data.
Results: After thematic analysis based on emerging patterns from transcribed data, following important
elements about 'professionalism'in the order of priority were identified; expert in subject with knowledge and
skill, behavior and attitude towards the students, patients and staff, Autonomy, serving and benefits to the
community and accountability in health services, compassion, moral reasoning, reflective thinker, acquainted
with professional ethics, trustworthiness, honest and team based approach.
In response to the question about the professionalism in 'Pakistani culture, the faculty responses in the order of
priority were as follows; lack of resources, proper jobs, moral support, poor salary packages and financial
support and religion boundaries, requirements of the community and cultural hurdle and poor context in the
society, lack of governing body, council, responsibility and accountability.
Conclusion: It is concluded that for professionalism expertise in subject's domain & skills is the most important
element. Besides that behavior and attitude towards students and patients are the key components of
professionalism. It is concluded that in Pakistani culture, there is lack of professional behavior in physical
therapy teachers/faculty. Majority of the institutes don't concentrate on professionalism.

Key Words: Culture, Context, Faculty, Professionalism.

Introduction because PT teachers educate physical therapists.
Physical therapy is an emerging field of health Also PT has a close andprolongs interaction with
sciences in Pakistan. Twenty two universities offer ~ Patients during rehabilitation. It has been observed
undergraduate and graduate programs in this ~ that there is increased evidence about
discipline. To understand the 'Professionalism' as ~ Professionalismin medical litetrature.
core Competency and phenomenon in real ||fe In North America and Europe the International
practice of PT's teaching is very important. It is  €xperts have been instrumental in defining
professionalism. The professionalism is also
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institutions till 2000.’ Therefore need and demand of
knowledgeable, skilled and professional PT Teaching
staff has been increased in last 15 years. Currently
there are more than 1000 qualified Physical therapy
professionals in both academic and clinical
institutions.”

Professionalism is one of the three key areas of
interest and importance for a PT teacher, along with
knowledge and skill. It is the behaviors and attitudes
of Physical therapist teachers which isimportant and
role models for their students during teaching and
training sessions. In medical and health sciences,
professionalism is of global interest and the reason
for this is the failure of traditional method of
teaching due to non-professional behaviors and
attitudes of teachers. The global awareness is
continuously increasing about the teaching of
professionalism to students of health and medical
sciences disciplines.’

China has made great changes in their education
system since 2008 and mostly upgraded
thestandards in health professional education, along
withnew addition of integrated courses and teaching
methods.” The present study was designed to
determine the core elements that describe
‘professionalism' among the PT teachersin Pakistani
culture. The objective of the study was to determine
how Physical therapy teachers perceive
'Professionalism'in Pakistani Context?

Materials and Methods

This was Qualitative case study. The case study
strategy is used to understand the social
phenomenologyin order to retain the holistic and
meaningful characteristics of real life events.’Semi
structured Interviews were conducted with 15
Physical therapy teachers of 05 different universities
from 05 different cities of Pakistan, from 10" of
January to 25" June 2013 at different time. The
universities included were, Riphah International
University Islamabad and Lahore, Lahore University,
GC University Faisalabad, University of Sargodha,
and Foundation University. Consent was taken from
faculty; no conflict of interest raised. The ethical
approval was taken from Riphah Research Ethical
Committee before the data collection.

The Physical therapy teachers with at least 05 years
teaching experience in a university were included for
data collection.The interviews were taken in English
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language. The interviews were audio recorded; data
verbatim transcribed and analyzed manually by open
coding and in-Vivo coding. A code can be defined as,
“aword or ashort phrase that metaphorically assigns
asalient, essence catching, and/or redolent attribute
for a portion of language-based or visual data”. There
are more than twenty different types of codes and
with one single data set it is not necessary to use all
of them. The data was analyzed two times and coding
was done in two cycles. In first cycle single word to
sentence in the paragraphs were interpreted as the
code. Open coding and In-Vivo coding was done. In
the second cycle constant comparison in data sets of
different respondents, cross case results was done in
orderto form the categories and themes.

Thematic analysis was done in order to identify the
different elements of 'Professionalism' in Physical
Therapy through finding the patterns in the data.
This helps in answering the research question.
Member checking was done by three researchers in
the study in order to validate the data.Mainly data
was analyzed at 'manifest level'.

Results

After thematic analysis which was done manually,
the following important elements of
‘professionalism' in the order of priority were
identified; Expert in Subject and domain in
knowledge and skill, Behavior and Attitude towards
the students/patients/staff, Autonomy, serving and
benefits to the community and accountability health
services, Compassion, moral reasoning, reflective
thinker, acquaint with professional ethics,
trustworthiness, honest and team based approach.
The perception of professionalism in 'Pakistani
context' the faculty responses in the order of priority
were; lack of resources, proper jobs, moral support,
poor salary packages, financial support, religion
boundaries, requirements of the community,
cultural hurdle, poor context in the society, lack of
governing body, council, responsibility and
accountability. Other responses in orders are lack of
knowledge professional ethics traininghonesty and
teaching skills, also lack of literature access to
literature, planning and team work. Also there is
curriculum faultand limited global perception.

The importance of professionalism for a Physical
therapy teacher, most of the participants responded;
'it is one of the most important competency to be
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Q: How will you perceive professionalism in Pakistani
context?

Following themes were identifiedin order of
similarities.

1 | Lack of resources,proper job, moral support, poor
salary package & financial support and religion
boundaries.

2 Requirements of the community hurdle and poor
context in society

3 Lack of governing body,council, responsibility and
accountability.

Lack of knowledge & teaching skills.

Lack of Professional ethics.

Lack of trainings.

Lack dishonesty.

Lack of literature or access to literature.

O|0| N[O | &

Lack of planning.

10 | Curriculum fault.

11 | Lack of team work.

12 | Limited global perception.

demonstratedby most ofPhysical therapy teachers'.
The level of professionalism for a Physical therapy
teachers in Pakistani context, maximum responded
that; 'itis one of the mostimportant competency but
very fewteachers practice act of professionalism'.

Q: In a question about the most important elementsof
professionalism in PT, the following word phrase were
identified on thematic analysis

1. | Accountability

2. Knowledge of ethical standards

3. Lifelong learning

4. Honesty

5. Integrity

6. Reflective practice

7. | Social responsibility

8. | Trust worthiness

9. Autonomy

10. | Professional integrity

11. | Altruism

12. | Compassion

13. | Excellence

In response to question that how much our PT
institutions concentrate on teaching
professionalism, the respondent said; “PT
institutions pay very less attention to
professionalism. Very few said that PT institutions
concentrate on professionalism”.

Globally, our Physical Therapy faculty members
stand in order of priorities are below the level or
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substandard as compare to developed countries, the
reasons for this is that, there is lack of ethical
practice, lack of research and evidence based
practice,lackofhigh quality education and talent
equal or even more in initial phase of development
of good theoretical background. There is no council,
infrastructure, non-satisfactory level and lack of
communication.

The responses to improve professionalism in PT
teachers were; proper training in research and
teaching and excellence and teaching skills,
conferences of national as well as international level,
international level exposure, professional ethics and
access to latest literature, establishment of council,
approved service structure and salary package,
continuous professional development , uniform
curriculum regular updatation, specialized practice
in PT, institution to institution collaboration, society
awareness programme and vision development.

Q. The responses of the question; what strategies
should be adopted to improve professionalism in PT
Teachers in Pakistani Context in you perception.

1 Proper training in teaching and research training
and excellence and teaching skills

2 | Conferences of national as well as international
levels.

International exposure.

Professional ethics and access to latest literature.
Establishment of council.

Approved service structure and salary package.
Continuous Professional development.

Uniform curriculum and need to be updated
regular.

9 | Specialized practice in PT.

10 | Institution to institution collaboration.

11 | Society awareness programme.

12 | Vision development.

(N |h~w

The possible outcomes after achieving good level of
professionalism, the following were identified;
improve PT service and its quality and application of
latest skills with evidence based practice,
professional teacher and good researcher, benefits
of students, community and patient, enhance quality
of knowledge, professional ethical practice,
recognition, responsibility, improve autonomous
practice and international standards.

Discussion

In our study the important elements of
'‘professionalism' in the order of priority were
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Q: What will be the possible outcomes after achieving
good level professionalism in f PT Teachers in
Pakistani Context?

1 Improve PT service and its quality and application
of latest skills with evidence base practice.

2 Professional teacher and good researcher,
Benefit to students, community and patients

3 Enhance quality of knowledge.
4 Professional ethical practice.

5 Recognition

6 Responsibility.

7 Improve autonomous practice.
8 International standard.

identified; Expert in subject and domain in
knowledge and skill, Behavior and Attitude towards
the students/patients/staff, Autonomy, serving and
benefits to the community and accountability health
services, Compassion, moral reasoning, reflective
thinker, acquaint with professional ethics,
trustworthiness, honest and team based approach.
In 2012 Byszewski A et al in their study said “role
modeling is single most important aspect of
professionalism”.’

A systematic review done by Passi V et al in 2012, in
which they studied that there are 5 main themes for
supporting the development of professionalism in
medical students. These include curriculum design,
student selection, and teaching and learning
methods, role modeling and assessment methods.’
In our study there are five components of
professionalism which are more important for our PT
teachersin Pakistan. These are accountability, ethical
knowledge, Lifelong learning, honesty, autonomy
and reflection.

In 2012 a study conducted by Cruess SR and his
colleagues on teaching professionalism and
concluded that teaching professionalism requires
cognitive base from each and every teaching
community,which is a definition of profession, the
attributes of the professional, and the relationship of
medicine to the society which it serves. These should
be taught explicitly. The substance of
professionalism must become part of each
physician's identity and be reflected in observable
behaviors. Professionalism should be taught as “an
ideal to be pursued” rather than as a set of rules and
regulations.” According to our study after achieving
good level professionalismin PT Teachers in Pakistani
Context; there will be improvement in teaching as
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well as PT services, which ultimately would have a
very good impact on community.

HurYin 2009 studied that medical professors need to
encourage their students to increase their elevation.
He studied on 31 core elements, significant
perception gap were found in 28 elements. The 31
core elements were divided form 3 major domains —
including professional knowledge, clinical skills, and
professional attitude-all contained perception gaps,
and professors' ratings generally were higher than
those of the students, a noteworthy observation.™
According to our study, strategies should be adopted
to improve professionalism in PT teachers in
Pakistani context the responses were proper training
inresearch and teachingand training and excellence
in teaching skills, conferences of national as well as
international level, international level exposure,
professional ethics and access to latest literature,
establishment of council, approved service structure
and salary package continuous professional
development, uniform curriculum regular
updatation, specialized practice in PT, institution to
institution collaboration, society awareness
programme and vision development.

CahalinLPin 2012 conducted a study onlLinda Crane
Lecture on Professionalism as a Core Values in PT.
The objective was to highlight the professionalism of
Linda Crane with examples of the methods
appropriate for physical therapist and to develop
their own professionalism. She used a tool
developed by the American PT Association (APTA),
named professionalism assessment tool.” The study
was conducted on small sample size of professionals
due to lack of time with Physical Therapist. In future
for generalized results large sample size with more
universities are to be involved.

Conclusion

It is concluded that for professionalism expertise in
subject's domain & skills is the most important
element. Besides that behavior and attitude towards
students and patients are the key components of
professionalism. It is concluded that in Pakistani
culture, there is lack of professional behavior in
physical therapy teachers. Majority of the institutes
don't concentrate on professionalism.
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Perception of Parents about Dentistry as a Career Option for
their Children

Shazia Nawabi', Usman Mahboob’

Parents’ Perceptions about Dentistry as a Career

ABSTRACT
Objective: To explore the perceptions of Pakistani parents about dentistry as a career option for their pre
medical group children.
Study Design: Qualitative study.
Place and Duration of Study: Rawalpindi, Islamabad, Mirpur AJK and Lahore, 30" December 2014 to 15" August
2015.
Materials and Methods: Constructivist grounded theory approach was used as methodology. Data was
collected from parents of pre-medical students (FSc, A-level) using purposive and convenient sampling
method. In-depth semi-structured interviews were used as data collection tool. Data was analyzed using
Constant comparative method for thematic content analysis. Computer Aided Qualitative Data Analysis
Software NVivo was used for data analysis and management.
Results: Five major themes including, awareness in society, value in society, job opportunities, knowledge and
balanced personal and professional life emerged from the data. Themes were broadly classified as
sociocultural, socioeconomic and personal themes and helped in conceptualizing and generating “butterfly
theory of career choice”. Majority of parents perceived dentistry career as having lack of awareness and social
acceptance.
Conclusion: In developing countries such as Pakistan, awareness of oral health is lacking and scope of dentistry
is not as much as in foreign countries. So, parents overwhelmingly prefer medicine as a career choice for their
children, rather than dentistry which they thinkis not as valuable in the society.

Key Words: Achievement Related Perceptions, Career Development, Career Option, Congruence, Family

Influence, Perceptions.

Introduction

Parents play an important role in children's career
guidance and career selection from Various
standpoints and influence their career choices both
intentionally and unintentionally.' Research has
shown that parents greatly influence their child's
career selection”*and many studies in literature have
explored impact of parent's involvement on
children’s achievements and career selection as a
general.’ Some parents encourage their children by
providing them financial and moral support to
explore career options available and find out the best
career fit for them, as opposed to other parents
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trying to live out their own unrealized career dreams
through their children.’ It is pertinent to mention
that since many studies have explored perceptions of
parents about their children's career as a general but
no study could be found that has been done
specifically in perspective of dentistry as a career.
This study is important to understand preferences
and insecurities of parents about future careers of
their children especially in perspective of dentistry. It
has been observed that parents in Pakistan usually
insist to get their children admitted in medicine
rather than dentistry and long counseling sessions
are required to convince them for taking admission
in dentistry. It has also been observed that parents
are at times authoritative and play a critical role in
career choices, which can affect children's academic
achievements. Therefore it was thought important
to uncover the hidden insights of parents and to
know their point of view regarding vocation of their
children.

This research will help to generate a substantive
theory explaining the abovementioned behavior of
Pakistani parents and ultimately developing a system



JIIMC 2016 Vol. 11, No.3

model to be used for conducting career counseling
sessions. It is assumed that results and predictive
information from this study would be used for
supporting and advising students and families, to get
enrolled in a program according to current trends.
The main objective of the study was to explore the
perceptions of Pakistani parents about dentistry as a
career option for their pre medical group children.
Materials and Methods

This study utilized qualitative research approach and
constructivist grounded theory research
methodology. Reasons for selecting this research
design were twofold. First was the intention to know
in depth, the concerns andinsecurities of the parents
while selecting a career for their children. Second,
was the aim to generate a substantive theory that
will explain the observed phenomenon in a specific
context.

Study was conducted in twin cities of Rawalpindiand
Islamabad, Lahore and Mirpur AJK over a period of
eight months, 30" December 2014 to 15" August
2015. Purposive sampling was done initially and
parents of pre medical group students were included
in the study. Later, convenience sampling method
was used to include parents of students studying in
eight different higher secondary schools including
five private and three government schools (Roots IVY
School Rawalpindi, City School Islamabad, Beacon
house School system Islamabad, Federal College
Islamabad, Sir Syed College Rawalpindi, Kashmir
model College Mirpur, Army public School
Rawalpindi and Lahore grammar School
Islamabad).Those who volunteered themselves to
participate in the interview via publicity of research
project through personal meetings were also
included in the study. Parents who were doctors or
dentists himself/herself were not included in the
study. Similarly parents who had children already
studying in medicine or dentistry were also excluded
from the study. Different venues were used for
interviews according to the availability of
participants, including Roots DHA-1 School
premises, residence of participants, researcher's
own residence, Garrison sports complex, Mirpur
Public Park and other public places. Constructivist
grounded theory approach was used for data
collection and analyses.® Both data collection and
analysis occurred simultaneously throughout the
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study, Insight from initial data collection and analysis
led to subsequent data collection. A semi-structured
question guide was developed using “AMEE guide 87
developing questionnaire”’ as reference (Table 1).
Table I: Summary of semi-structured question guide

Sequence Questions

Engagement 1. How do you perceive successful

questions career with respect to your

Research children?

question 1 2. What expectation do you have
from your children’s future
profession?

Exploration 1. How do you perceive BDS as a

questions career option for your children?

Research 2. How do you perceive MBBS as a

question 2 career option for your children?

3. Are there any social

pressures/threats  influencing
career choice decisions?

Exit 1. How good do you think is the

guestions standard of medical and dental

Research education in Pakistan?

question 3 2. How will you describe
knowledge, skills and attitudes
of Pakistani dentists?

We pilot tested questions with faculty members of
our institute before commencement of study for
clarity and unambiguity. Their input helped in
evaluation and Questions were further refined and
elaborated.

Semi-structured, in-depth, one-to-one interviews
were used as data collection tool. A mix of both in
person and telephonicinterviews were conducted by
principal researcher. Interviews were audiotaped,
and with the field notes were also taken to increase
credibility of data. The duration of interviews varied
considerably depending upon the respondent's
interest and ranged from 15 to 40 minutes.
Participants were interviewed in both English and
Urdu language, which later was transcribed in
English by researcher herself, having command on
both Urdu and English languages. Interviews were
done in confidentiality. For reporting purposes, and
to protect participants' identities, each participant
was assigned anumber.

The total sample size was 18 based on data
saturation. Data collection procedure took three
months and included interviews followed by
transcription of each interview.

Exploratory thematic content analysis was done
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using constructivist grounded theory approach to
find out pertinent concepts and emergent themes.
Initially manual analysis using three cycle open, axial
and selective coding was done to have a basic idea
about categories, concepts and themes embedded
in the data (Fig 1). Later Computer Aided Qualitative
Data Analysis Software (CAQDAS) was used for data
analysis. Data compiled in field notes and responses
of the respondents were transcribed verbatim and
then were imported into NVIVO version10. Analysis
was done by making nodes and child nodes. Open
coding was done for identification of themes.
Themes that emerged from the data were coded
using tree nodes. Coding comparison queries were
run for interlinking of different themes. We made
comparisons between and across empirical data,

Thearetical sampling: based on concept for representativeness

Ny My Y

Data collection
Observations

Interviews
Selection of a

care category
Memos constant comparison

Field notes

Acquired conceptusl details  (between dats, concepts and theory)

Open coding
Canceptual
labefing
Categoniang

Selective

Axial coding
Finding pit

relationship
between
categories

Fig 1: Data analysis procedure

concepts and categories in order to reach higher
levels of abstraction and conceptualization. On the
basis of constant comparison, concepts and
categories were identified, which resulted in
formulation of substantive theory, “the Butterfly
theory”. Formal theory could not be extracted from
this substantive theory as the research was
conductedinlimited areain Pakistan.

Presentation and visualization of results was ensured
using NVivo data tables, flow charts and models.
Qualitative summaries were generated to help
interpret the data according to issues and themes
analyzed.

Results

Of the 18 survey participants, most respondents
were in the 33 to 52 age bracket and belonged to
middle and high socioeconomic status. All of the
fathers surveyed were employed and generally
belonged to professions including Army, Law,
education and business. Whereas 40% of mothers
surveyed were employed and associated with
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teaching profession.
A total of 552 open codes were created (Table 2),
which were merged into bigger (axial) codes or

Table II: Total number of codes and references created
from data

Name Codes References
Interviewee 1 43 246
Interviewee 2 37 123
Interviewee 3 36 146
Interviewee 4 33 84
Interviewee 5 30 60
Interviewee 6 25 54
Interviewee 7 28 52
Interviewee 8 30 67
Interviewee 9 30 73
Interviewee 10 31 71
Interviewee 11 31 75
Interviewee 12 24 59
Interviewee 13 36 84
Interviewee 14 28 82
Interviewee 15 30 69
Interviewee 16 23 36
Interviewee 17 18 27
Interviewee 18 39 88
- 552 -

Table Ill: Perception of parents about dentistry:
categories created from data and references
conceptual units showing perceptions of parents
about dentistry as positive and limiting points in
comparison to medicine (Table 3).

Name Sources | References
Career Option Medicine or 18 191
Dentistry

Dentistry 17 87
Dentistry limiting points 16 64
Dental graduates are not 4 10
doctors

Dentistry only second choice | 5 6
Inferiority complex in dental | 4 6
students

Its attraction is not that 1 2
much

Lack of awareness 10 22
Lack of job opportunities 2 3
Less career progression than 1 1
medicine

Less parent's satisfaction 1 1
Limited knowledge 4 4
Low merit than medicine 5 6
Dentistry positive points 5 19
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Fourteen categories were identified about
perceptions of parents about dentistry as a career
and five main themes emerged from data including
Awareness in society, Value in society, Job
opportunities, Knowledge and Balanced
professional and personal life (Fig 2).

Balanced family life 4 5 Focused E?Emfort in [ Education | Fame Scope Good job ‘r:g?::i
Dentistry is good for girls 3 7 Personal | Parents | Reasonable | Value/scope | Top Full
Less working hours D) D) satisfaction | satisfaction | earning in society zf’:‘:::nl:: ;:r:zraknd Er::”ed
NO emergenCieS 2 2 Codes = 550, Sub themes = 14
Specialization in itself 1 1
Medicine 17 104
Medicine limiting points 2 4
Emergencies 1 1
Needs further specialization 1 1 [[Awareness in society | Value in society | Job opportunities | Knowledge | Balanced life |
No family life 2 2 [22 [a0 [18 8 [7
Medicine positive points 16 78 Five Themes
Better educational way 1 4 Fig 2: Description of Sub themes and themes in data
towards CSS analysis
Better Future — 8 14 These themes were broadly classified as
Easy to open up clinic 1 3 .
Opportunities are more, and | 5 5 sociocultural themes (theme 1 and 2),
scope is not limited socioeconomic themes (theme 3) and Personal
Professional security 2 2 themes (theme 4 and 5).
Challenging task 2 3 Themes were presented as a perception model, “the
High merit 2 4 butterfly model” due to its appearance as a butterfly
Important profession 1 2 (Fig3).
Life savers 1 1 Most frequently discussed theme determining
More valuable in our society | 13 37 career choice was value and merit of profession in
Good mar-ritage proposals 3 9 the society.
after medicine A representative statement from one of the
Having good place in life 1 1 . . .
- interviews is as follows:
Ic;c::tligstascompared to 2 2 “So first of all respect and value of doctors in the
More Knowledge 3 2 society is more as compared to dentists, which is a
Parent's satisfaction 1 1 trend in Pakistan” (Participant 14).
Respect in society 1 3 The second perception which influenced career
Only medical graduates are 4 5 decision was awareness of a particular profession in
doctors the society. A representative statement from one of
Versatile field 2 3 theinterviews is as follows:
Table IV: General description of themes “Awareness of dentistry is less in people and its
- importance and nuisance is not much in society.”
Categories Themes (Participant 3).
Sociocultural themes 1. Awareness in society
2. Value in society
Socioeconomic themes | Job opportunities
Personal themes 1. Knowledge
2. Balanced
professional and
personal life

Fig 3: Butterfly model of career perceptions

Most of the participants mentioned that awareness
of oral health and dentistry is low in society.
Especially in small cities and villages, people do not
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know about dentists and they give quacks and
dentists equal status so they cannot appreciate
importance of dentistry as a careerin our society.
The third commonly found theme was earning that is
related to the socioeconomic status within the
society. Eighty percent of participants find dentistry
career as having lack of Job opportunities.

A representative statement from one of the
interviews is as follows:

“Because as a doctor everybody needs u, younger
and elders, will come to your clinic from morning to
evening and there are more vacancies for medical
doctors in government hospitals and only few seats
for dentists” (participant 8).

The personal themes included knowledge and then
balanced professional life. A representative
statement from one of the interviews is as follows.

“I' like medicine more for my child, because in
dentistry they study only specific area but medicine
is a broad subject, and they have more knowledge”
(Participant 16).

“For my son | will also choose dentistry because he
can spend time with his family and can spend
comfortable life” (Participant 4).

Slight differences were found between perceptions
of participants demographically. Parents living in
Mirpur (a small city in peripheral Pakistan) did not
appreciate dentistry as an important career while
parents living in Rawalpindi, Islamabad and Lahore
(major cities) at least perceived dentistry as an
important and latest field.

Discussion

The present study looked at the perceptions of
parents about dentistry as a career for their children.
Parents generally want their child to have the best
place in the society; they want to see them at the top
of the pyramid, a finding in accordance with one of
the previous studies.’ The parents do not consider
dental graduates as doctors and its attraction in
society as career option is not found substantial
according to the present study. Generally parents
consider dental surgery as second option that is if
their child is unable to get admission in medicine.
They do not feel proud by announcing their child's
admission in dentistry due to its low merit in medical
colleges as compared to medicine. Since parents are
convinced about lack of acknowledgement and value
given to dentistry as profession in our society they do
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not prefer it as career choice for their children. There
is no supporting data available internationally on
parental perceptions about dentistry; to be
compared to results of the present study but the
literature supports value, status and scope of
dentistry internationally.’ This finding is in contrast to
other parts of the world where awareness of
dentistry is high, for instance USA and European
countries'*** and they prefer dental profession due to
social and economic status offered by this
profession. The present study also found economic
status an important constituent of career choice
decision which is lacking in dental profession.
Different studies have explored this factor as
indicator of successful career.” This finding is again in
contrast to a previous study which concluded that
dentistry is perceived as a profession which provides
financially lucrative, contained career in healthcare,
with professional status, job security and
opportunity to work flexibly.”Participants are
generally convinced that dentists have only limited
knowledge and skill (particular to head and neck
area) while they want to see their children having full
command and knowledge of human body. Finally
although parents think of dentistry as a career that
offers opportunity to spend balanced professional
and personal life with no emergency calls and extra
duty hours, but they still are not ready to give it first
choice, again due to dominancy of above mentioned
factors.

Constant comparison and interlinking of themes
helped conceptualizing and generating a substantial
theory that was grounded in the data. Theory is given
the name “butterfly theory” after the name of
thematic representation model.

Key findings are:

1- In Pakistani culture, parents do not prefer
dentistry as a career option for their premedical
group children.

2- Parents want their children to have value, fame
and reasonable earning in the society, which they
thinkislackinginthe dentistry career.

3- Lack of oral health awareness is an important
factorin limiting choice of dentistry as a career.
Butterfly appearance of career preference model
metaphorically explains the phenomena. Successful
career is like a beautiful butterfly, with different
colors of fame, respect, money, knowledge,
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satisfaction and comfort. Doctors look like career
butterflies to majority of parentsin Pakistan.
Another explanation of butterfly model is that career
is also like a butterfly going from one job to other like
a butterfly goes from one flower to other until
personal satisfaction is achieved. In present study,
research model indicates one wing of butterfly as
having all the colors of positive points regarding
dentistry and opposite wing having equal limiting
points for not opting dentistry as career choice, while
its tentacles exhibit umbrella points which are
indicators of any successful career.

This research helped to understand perceptions that
influence parental insecurities and reservations
about dentistry career and could be addressed by
first conducting career counseling sessions for pre
medical students. Secondly, dentistry awareness
programs could be introduced at government and
regulatory body level, in schools and colleges to
educate students on their career choices especially
findingagapinjobsaturation.

Conclusion

Parents do not prefer dentistry as a career option for
their children. They perceive dentistry as a career
with lack of social acceptance and low value in our
society. Sociocultural and socioeconomic aspects are
found dominant factors while selecting career. Lack
of job opportunities and career progression make
parents insecure about financial stability of their
children and they consider dentistry only as second
choice in case of inability to get admission in
medicine. They attribute all these factors to lack of
awareness about oral health and dentistry as a
profession in Pakistan.
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LETTER TO THE EDITOR

Food-added Monosodium Glutamate does not induce Changes

in the Ovaries

Ajinomoto Group is one of the leading global
producers of the flavor enhancer monosodium
glutamate (MSG). Since early 20th century,
Ajinomoto has gathered a substantial amount of
data related to MSG safety and use. Based on that
database, we are commenting here-below on the
recent article by Abbasi et al., entitled “Effect of
Vitamin C on monosodium glutamate (Ajinomoto)
induced changes in the ovary of rats” (JIIMC 11(2),
2016, 66-70).
The article described a rat study with MSG and
vitamin C. The authors extensively speculated that
MSG ingestion may cause harmful effects on human
female fertility and ovarian functions. We argue that
the study by Abbasi et al. was burdened by
methodological problems and a lack of
reproducibility. In addition, we conclude that the
authors neglected glutamate metabolism in
mammalian bodiesininterpreting the results.

1) The doses of MSG or the mode of MSG
treatment were not described, thus one cannot
conclude if there was any relevance to human
nutrition. If MSG was mixed into the
experimental diet, the authors needed to explain
how that was achieved since conventional rat
diets are granulated. If MSG was applied in
drinking water, the authors needed to describe
how taste was masked.

2) No data on diet intake, water intake or body
weight were provided, but the authors
mentioned that the control group was
characterized by a lower terminal mean body
weight when compared to body weight of
MSG—treated rats. Therefore, the observed
ovarian differences could have been attributed
to the changes in body weight and not to the
treatments per se. In other words, in the absence
of body weight information, it is impossible to
toxicologically interpret the observed changes.

3) It is not clear where the tested MSG was
obtained from, who was the producer and
whether it contained impurities or other
substances which may have affected the
observed results.

4) The authors indicated that "AJINOMOTO" was a
common name of all MSG used in Pakistan.
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5)

7)

Indeed, "AJINOMOTQ" is a trademark registered
by Ajinomoto Co., Inc. in more than 170
countries, including countries in Central and
South Asia. However, while the “AJINOMOTO” is
one of the most popular seasoning brands world-
wide, itis not the only MSG brand on the market.
Mentioning “AJINOMOTO"” brand name in a title
of a scientific article without describing the
source of the tested MSG, or its purity, was
disparaging and academically unjustified.

As the authors mentioned, a molecule of MSG
contains glutamate and sodium. However,
sodium intake from MSG was not controlled for
even though the authors attributed all observed
changes to glutamate alone. One cannot
preclude that at least some effects were
attributable to sodium. In that respect, we note
that there was no information on how control
rats were treated or what control diet was
composed of. Adult rats ingest standard diet at
approximately 12% of their body weight, thus we
suppose the studied female rats ingested daily
approximately 30 — 40 g of a chaw diet. If that
diet was based on milk casein, as is usually the
case, it contained 10% glutamate, so the rats
were eating 3 — 4 g of glutamate from the diet
alone without MSG added (i.e., 1). No attention
was given to that “diet-contained” glutamate
source.

Authors extensively speculated on MSG use in
humans. Adult humans ingest about > 10 g
glutamate per day from a normal diet. This
volume includes 0.5 - 1.0 g per day of glutamate
added to food as a flavor enhancer, whether in a
form of MSG or included in other condiments
rich in glutamate (bouillon cubes, soy sauces,
mushrooms etc.). In simple words, MSG is only a
small portion of ingested glutamate. Considering
that all food free glutamates are metabolized
identically, it is disproportionate to speculate
solely on MSG — especially if the speculation is
based on arodentstudyonly.

Importantly, histopathological evaluation of the
tissues was not described. Specifically, was the
evaluation done visually only; and were the
persons conducting the observations blinded?
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8)

Finally, the authors selectively used references
and omitted scientific papers on the lack of
dietary MSG effect on reproductive functions (2-
4). Instead, the authors used pharmacological
studies with MSG or non-scientific articles
published online (See Ref. 17 in the original
article). At this point, it is appropriate to mention
that less than 5% of orally ingested glutamate
from food (including MSG) is absorbed from the
gut into the systemic circulation. The rest is used
as an oxidative substrate by the intestinal
mucosa (5-8). Other food components, which
are inevitably ingested along with food-added
glutamate, further suppress circulating
glutamate levels (9-10) and therefore increasing
blood glutamate levels by food-added MSG is
extremely difficult. In the absence of a high
circulating glutamate, any changes in ovarian
physiology are impossible to attribute to food-
derived glutamates, such as MSG.

Key Words: Monosodium Glutamate, Metabolism,
Ovaries.
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COMMENTS BY AUTHOR

Effect of Vitamin C on MSG
induced Changes in the Ovaries
of Rat

The dose of MSG was 0.08 mg per kg body
weight.”> And it was mixed in their pallet diet.
Daily diet intake of one ratis 10-12grams. Weight
of one rat is approximately 300grams. So the
weight of fifteen rats in experimental group A
was 15 * 300 = 4500gm/4.5kg. The estimated
dose of MSG for fifteen rats was 0.08 * 4500 =
0.036grams. Approximate dose of MSG per rate
per day will be 0.024grams. The dose of MSG for
four weekswas 0.024 * 30=0.72grams.

High quality MSG free from impurities was
obtained from Asia Scientific Traders, Rawalpindi
manufactured by Zinef Company China.

| followed the tradition in academic literature
where MSG is commonly known as Ajinomoto.**
The major component of MSG is glutamate that
is 78%’ and literature showed that glutamate is
harmful component of MSG not the sodium.5
Indeed glutamate is a major component of
protein rich food like tomatoes, fermented
beans, soya sauce and fish sauce.
Histopathological evaluation was done
microscopically under the supervision of
histopathologist.
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