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Effect of energy drink consumption on baroreceptor sensitivity
in young normal weight and overweight/obese males

Farrukh Majeed', Talay Yar?,
Ahmed A Alsunni?, Ali F AlHawaj“, Ahmed A AlRahim’®

ABSTRACT

Objectives: There is lack of evidence exploring sympathetic effect by baroreceptor sensitivity in obese
consuming energy drink. The purpose of this study was to investigate the acute effect of energy drink on
individuals baroreceptor sensitivity in young healthy normal weight and overweight/obese males.
Methods: This cross-sectional study was performed in the Department of Physiology, Imam Abdulrahman
Bin Faisal University, Kingdom of Saudi Arabia. After getting ethical approval, 25 male participants
were recruited by convenient sampling and informed consent was obtained. Participants were grouped
into normal weight and overweight/obese on basis of body mass index. Finger arterial blood pressure
was recorded with Finometer® at baseline, 30min and 60 minutes in the post-energy drink period and
baroreceptor sensitivity was calculated. As data was not normally distributed it was log transformed.
Results: The baseline baroreceptor sensitivity was lower (P<0.05) in overweight/obese compared to
normal weight participants. Baroreceptor sensitivity reduced significantly (P<0.05) at 60 minutes after
energy drink consumption in the whole cohort of both normal weight and overweight/obese. Baroreceptor
sensitivity remained lower in overweight/obese compared to normal weight at 60min but the difference
was not significant.

Conclusion: Consumption of energy drink acutely reduced baroreceptor sensitivity in both normal weight
and obese young healthy males with an earlier onset of effect in overweight/obese indicating enhanced
sympathetic activity. Energy drinks consumption could place the obese in a more vulnerable state to
hypertension and arrhythmia.
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Energy drinks (ED) are highly caffeinated
drinks that are more popular in young adults
for improving alertness, enhancing memory but
at the cost of reported adverse consequences.!
Recent studies on ED raised concerns about
their cardiovascular complications especially in
frequent consumers such as individuals from
young age group or those with underlying
cardiovascular disease.? Obese individuals are
more prone to variety of adverse cardiovascular
events such as hypertension, myocardial
infarction, arrhythmia and sudden death.?
Compared to normal weight individuals the
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obese individuals exhibit autonomic imbalance
manifested as enhanced resting sympathetic
activity, lower parasympathetic activity and
a lower spontaneous baroreceptor sensitivity
(BRS).* This autonomic imbalance could underlie
the higher morbidity and mortality in obese
individuals.®

Arterial blood pressure is regulated on a beat to
beat basis with the help of baroreceptors located
in carotid bodies and aortic arch. With elevation
of blood pressure these baroreceptors activate the
parasympathetic system and concurrently inhibit
the sympathetic system leading to reduction in
vascular resistance and decrease in heart rate.®
This helps to bring the blood pressure back to
normal range. This ability of baroreceptors to
respond reflexly to changes in blood pressure and
modulate the interbeat interval (inverse of heart
rate) is termed as baroreceptor sensitivity (BRS). A
higher BRS (expressed as msec/ mmHg) indicates
a better control of blood pressure and is considered
a better prognostic feature in cardiovascular
diseases.” Reduced BRS, as might result in
sympathetic activation because of a variety of
reasons would lead to a greater vulnerability to
cardiovascular morbidities. In addition to the
blood pressure (BP) changes in response to various
types of physical or mental stresses, there are also
spontaneous fluctuations in BP and BRS under
resting conditions. This spontaneous fluctuation
in the activity of baroreceptors is termed as
spontaneous BRS and is a valuable non-invasive
tool to assess how efficiently the baroreflex buffers
the beat-to-beat variations in blood pressure.® BRS
has been shown to be influenced by age, gender
and obesity level.>!

Effects of ED consumption could be accentuated
in obese individuals who are prone to autonomic
dysfunction. Though alteration in autonomic
balance has been reported in overweight/obese
individuals as well as in consumers of energy
drinks, there are hardly any investigations
studying the effects of energy drink consumption
on BRS in overweight/obese.'1?

We  hypothesized that the individuals
spontaneous BRS will be less in young overweight/
obese compared to normal weight individuals at
baseline, and the consumption of ED will have a
greater depressant effect on BRS in overweight/
obese compared to normal weight.

The objective of the present study was to
noninvasively measure the spontaneous BRS in
young healthy normal weight and overweight/
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obese males and compare the acute effect of
ED consumption on BRS in normal weight and
overweight /obese groups.

METHODS

Permission and ethical approval for this study
was obtained from deanship of scientific research,
(Grant No.: 2012098, IRB-213-24-1, November
2013) Imam Abdulrahman Bin Faisal University in
Kingdom of Saudi Arabia. This study was carried
out in the period between December 2013 and
December 2014.

Twenty-five male students from the university
were recruited by convenient sampling and
grouped into normal weight (n=13) and
overweight/obese (n=12) based on body mass
index (BMI). The inclusion criteria for study
participants were: 18-22 years old male university
students, non-smokers and who were not regular
users of ED. Exclusion criteria were the presence of
chronic medical condition, regular consumption of
herbal medications, known sensitivity to taurine or
caffeine and trained athletes.

The participants were briefed about the project
in a familiarization session and written consent
was taken. Participants were instructed to avoid
caffeine for at least three days and report with 12
hours fasting at their allotted time.

Sample size calculation: For sample size
calculation, OpenEpi, version 3, open-source
calculator was used. Based upon a pilot study on
five volunteers (the results of whom were not
included in the final data) we assumed that mean
BRS in normal weight group will be 11.5 (£2.56)
ms/mmHg and it will be 8.48 (+2.6) ms/mmHg
in the overweight/obese group. At a confidence
interval of 95 %, power of 80% and at an alpha
level (P-value) of 0.05 we calculated the sample
size to be 11 in each group.

Anthropometric measurement: Weight in kilogram
was assessed in light clothing and without shoes
to the nearest 0.5 kg using digital scale. Height
was measured to the nearest 0.5 centimeter in
upright standing posture using a stadiometer. BMI
was calculated and participant were categorized
as normal weight (BMI =18.5-24.9 kg/m? and
overweight/obese (BMI =25 kg/m?).”®
Baroreceptorsensitivitymeasurement:Finometer®
Pro (Finapress Medical Systems, Amsterdam,
Netherlands) was used to record beat-to-beat
finger arterial blood pressure. Finometer uses the
volume clamp technique to measure finger arterial
pressure by photo-plethysmopgraphy.'
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The finger arterial blood pressure data was
analyzed with the help of Beatscope® and
PRVBRS software (Finapres Medical Systems,
The Netherlands). The spontaneous BRS
during resting condition was estimated by
cross correlation time-domain method that
analyzed the relationship between beat-to-beat
blood pressure and the inter beat interval. The
program detects the sequence of at least three
successive beats where there is a spontaneous
increase in blood pressure of at least one mmHg
every beat that leads to an increase of at least
five milliseconds in the interbeat interval
(hypertension/bradycardia), or a reduction
in blood pressure leading to a reduction in
interbeat interval (hypotension/tachycardia).
The mean regression slopes of all the sequences
are averaged to calculate the BRS.*

After baseline recording for 10-15 minutes,
participants took the energy drink (5ml/kg
body weight; a can contains taurine 100mg,
glucronolactone 600mg, caffeine 80mg, vitamin
B5 6mg, sucrose 21.5g and glucose 5.25gm).
Further recording was done at 30 and 60 minutes
after ED consumption. The whole session took
approximately one hour thirty minutes for each
individual. Participants with inappropriate/
incomplete data were not included in the final
analysis. It was not possible to obtain BRS data in
four participants and for one participant a technical
error led to inability to obtain BRS data. Therefore,
the BRS data presented is only from 20 participants
including 11 normal weight and nine overweight
/obese (two overweight and seven obese). It has
been documented that BRS may not be measurable
in some participants who are otherwise normal but

do not show significant spontaneous concordant
fluctuation in BP and heart rate.'

Statistical Analysis: Statistical analysis was
performed using the SPSS statistical package
version 20.0 (IBM Corp., Armonk, N.Y., USA).
The normality of data was tested by the
Shapiro-Wilk test and BRS data was found to be
skewed. Therefore, the BRS data was natural log
transformed (InBRS) for further analysis with
parametric tests.” Data are presented as means
+SD (standard deviation). The comparison of
data between normal weight and overweight/
obese groups was performed by independent
sample t-test, while one way Analysis of variance
(ANOVA) with post hoc Bonferroni were used
for comparison between individual groups at
baseline (0 minute), 30 and 60 minutes. The
association between the InBRS and BMI was
calculated by Pearson’s correlation coefficient.
For all the tests, a P-value of <0.05 was considered
statistically significant.

RESULTS

The baseline demographic characteristics of
two groups are presented in Table-I. As expected,
the BMI, was significantly higher (P< 0.001)
in overweight/obese group. The mean+SD of
spontaneous BRS in normal weight was 11.21+2.25
msec/mmHg whereas in the overweight/obese it
was 9.19+2.52 msec/ mmHg) (Table-I).

One way ANOVA revealed that In BRS
in the whole cohort of (20) participants was
significantly reduced (F=5.69, P=0.006). Posthoc
with bonferroni (Fig.la) revealed that the
significant difference was at 60 minutes of
energy drink consumption compared to baseline

Table-I: Baseline characteristics of study participants.

Normal weight (n=12)

Overweight /Obese (n=13)

Mean*Standard Deviation Mean+Standard Deviation Poalue
Age (years) 20.6x0.6 20.5+0.7 0.523
Body mass index (kg/m?) 22.3+2.1 34.245.4 0.000*
Systolic blood pressure (mm Hg) 129.649.1 131.8+11.8 0.646
Diastolic blood pressure (mm Hg) 79.0 £13.6 82.848.2 0.467
Heart rate (beats/min) 76.919.3 78.619.9 0.692
Spontaneous Baroreceptor sensitivity 11.2142.2 919425 0.075

(msec/mmHg) #

# n=20 (normal weight=11, Overweight/obese=9), *P <0.001.
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(P=0.005). Furthermore, normal weight group
(n=11) showed a significant reduction (F=3.81,
P=0.033) in InBRS after consumption of energy
drink. Posthoc with bonferroni revealed that the
significant difference (P=0.039) was at 60 minutes
after energy drink consumption compared to
baseline (Fig.1b). The InBRS in overweight/
obese group (n=9) did not show a statistically
significant change with respect to time (F=2.75,
P=0.084). Comparison between normal weight
and overweight/ obese group showed that
InBRS was significantly less in overweight/obese
at 30 minutes (P=0.032) while no statistically
significant difference was observed either at

(a) B All participants
P=0.005*
§ 2,70 it .
£
3
§ 230
E
&
o 190
£
1.50
Baseline 30min 60min
Time after consumption of Energy drink
@ Normal
1 .
f \ weight
(b) P=0.039* .
@ Overweight
= el '_H/Obese
- P=0.076
£2.70 — e P=0.21 [—
[
5-2.30
£
;1.90
-2
-]
£150
Baseline 30min 60min
Time after consumption of energy drink

Fig.1: a) Resting InBRS in the whole cohort (n=20) and
the effect of energy drink at baseline (0 minute), 30
and 60 minutes after energy drink consumption. b)
Comparison of InBRS between normal weight (n=11)
and overweight/obese (n=9) groups and within the
group, at baseline (0 minute) and at 30 and 60 minutes
after energy drink consumption.

*InBRS= natural log transformed baroreceptor sensitivity.
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baseline (P=0.076) or at 60 minutes (P=0.21) after
energy drink consumption (Fig.1b).

A significant negative correlation (r = -0.488,
P= 0.029) of BMI with InBRS at 30 minutes was
observed, while other findings were statistically
insignificant at base line (r =-0.385, P=0.093) and 60
minutes (r = -0.258, P= 0.275).

DISCUSSION

To the best of our knowledge this is the first
study in Saudi Arabia to measure the BRS in young
individuals. We have demonstrated that (i) the
spontaneous BRS was significantly reduced after
ED consumption in the whole cohort of these normal
weight and overweight/obese young participants
and (ii) spontaneous BRS was significantly less
in young overweight/obese males compared to
normal weight at 30 minutes after consumption of
energy drink.

Changes in the baroreceptor-heart rate reflex
contribute to the imbalance between sympathetic
and parasympathetic system, and measurement
of BRS is a source of important information in the
clinical management of patients suffering from
cardiac disease and hypertension.”® A reduced
BRS is strongly associated with hypertension.'” The
BRS reduction in overweight/obese at 30 minutes
was significant, indicating an earlier effect of ED in
the overweight/obese group compared to normal
weight. At 60 minutes the reduction in BRS was
slightly greater in overweight/obese compared to
normal weight but the difference wasnotsignificant.
One possibility of non-significance difference at 60
minutes could be the small sample size and need
to be studied further. Another possibility is that
all our participants were otherwise healthy and
did not have high blood pressure and most likely
had well preserved baroreceptor function. A value
of BRS greater than 6ms/mmHg is taken as an
indication of well-preserved autonomic function.
If BRS is less than 3ms/mmHg it is considered
as depressed autonomic function whereas a BRS
of greater than 3ms/mmHg is taken as preserved
autonomic balance.'® We have thus extended the
observation of other investigators to include Arab
ethnicity. Ethnic differences are known to exist in
autonomic balance that is reflected in heart rate
variability and BRS.2*#

Animal and human studies suggest that BRS
is attenuated whenever sympathetic activity
is enhanced®> ED dependent sympathetic
augmentation has been demonstrated by many
investigators and possible suggested mechanism

www.pjms.org.pk 1593



Effect of energy drink consumption

of this effect include promoting atherosclerosis,
enhancing  platelet aggregation, triggering
endothelial dysfunction and inducing a positive
inotropic effect on cardiac functions.??*

Our study confirms and extends the earlier
finding by Indumathy et al, Skrapari etal, Lazarova
et al, who described negative correlation of BMI
with BRS in obese and pre-obese individuals.****
A number of possible mechanisms for reduction
of BRS in obese have been suggested including
thickening of intima media of carotid vessels in
obese.”® A high plasma leptin in obese rats was
observed to depress the response of nucleus
tractus solitarius to aortic baroreceptor stimulation
and hampering the baroreceptor reflex.” Both
diet-induced and exercise induced weight loss
in obese individuals has been associated with
improvement in autonomic balance manifested
as sympatho-inhibition and/or enhanced vagal
modulation of heart and have been linked with
improved outcomes after cardiac events including
sudden death.””® Although some studies have
examined the autonomic disturbances and altered
BRS caused by other diseases, there is scarcity of
data investigating the effects of ED on BRS.*?

The synergistic acute effects of ED and obesity
on BRS have previously not been assessed
in humans. The present study is the first to
demonstrate a significant attenuation of BRS by
ED. Both caffeine and sugar content could be the
reason for enhancement of activation of the SNS
that could depress BRS in young male individuals.
Thus, the consumption of energy drinks could put
the young individuals especially the obese ones
at a greater risk of developing hypertension and
arrhythmias. The results of present study could
help in further raising public awareness about
harmful effects of ED and stimulating lifestyle
modifications such as reducing the consumption
of ED, and attaining and maintaining healthy
weight. The information might also be useful in
field of public health and formulation of policies
related to these beverages.

Limitations of the study: One of the limitations of the
present study is that we observed the participants
for one hour only post-consumption and thus
we cannot comment on for how long the adverse
effects of ED on autonomic balance would persist.
Our results are also limited to demonstration of
acute changes in autonomic balance induced by ED.
Further studies scrutinizing chronic effects of ED
consumption are recommended. Finally, our sample
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size is small to derive a strong conclusion. Thus, the
inclusion of more participants is recommended to
improve the power of future studies.

CONCLUSIONS

Energy drinks induced a significant reduction
in BRS in all the young participants but because
of a probable higher baseline sympathetic activity
the effect was exhibited earlier in the overweight/
obese group compared to normal weight. ED
consumption might put the young individuals
especially the overweight/obese at a greater risk
of developing hypertension and other cardiac
disturbances. Concerted efforts are required
towards cautioning the public at large (normal
weight & overweight/obese) about intake of ED.

Acknowledgments: We would like to express our
special thanks to all our volunteer students for
their time.

Grant Support & Financial Disclosures: This
Project was funded by Deanship of Scientific
Research at the Imam Abdulrahman Bin Faisal
University (Formerly: University of Dammam),
Dammam, Kingdom of Saudi Arabia under grant
number 2012098. No conflict of interest.

REFERENCES

1. Shaikh SA, Ahuja K, Shaikh BA, Abbasi B, Sikandar R,
Magbool A. Frequency of energy drink consumption and
its determinants among undergraduate students. Pak ] Med
Health Sci. 2018;12(1):385-389.

2. AfganS, Waheed A. Energy drinks; A public health hazard
for adolescents. ] Pak Med Assoc. 2015;65(4):442.

3. Djalalinia S, Qorbani M, Peykari N, Kelishadi R. Health
impacts of Obesity. Pak ] Med Sci. 2015;31(1):239-242.
d0i:10.12669/ pjms.311.7033

4. Indumathy J, Pal GK, Pal P, Ananthanarayanan PH, Parija
SC, Balachander J, et al. Contribution of insulin resistance to
decreased baroreceptor sensitivity & cardiometabolic risks
in pre-obesity & obesity. Indian ] Med Res. 2018;148:151-
158. doi: 10.4103/ijmr.]JMR_1751_16

5. Grassi G, Seravalle G, Mancia G. Sympathetic activation
in cardiovascular disease: Evidence, clinical impact and
therapeutic implications. Eur ] Clin Invest. 2015;45(12):1367-
1375. doi: 10.1111/ eci.12553

6. Swenne CA. Baroreflex sensitivity: Mechanisms and
measurement. Neth Heart J. 2013;21:58-60. doi: 10.1007/
512471-012-0346-y

7. Pinna GD, Maestri R, Rovere MT. Assessment of baroreflex
sensitivity from spontaneous oscillations of blood pressure
and heart rate: Proven clinical value? Physiol Meas.
2015;36(4):741-753. doi:10.1088/0967-3334/36/4/741p

8. Wesseling KH, Karemaker JM, Castiglioni P, Toader E,
Cividjian A, Settels J], et al. Validity and variability of xBRS:
instantaneous cardiac baroreflex sensitivity. Physiol Rep.
2017;5(22):e13509. doi: 10.14814/ phy2.13509

www.pjms.org.pk 1594



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Farrukh Majeed et al.

Subramanian SK, Sharma VK, Arunachalam V, Rajendran
R, Gaur A. Comparison of baroreflex sensitivity and
cardiac autonomic function between adolescent athlete and
non-athlete boys - A cross-sectional study. Front Physiol.
2019;10:1043. doi: 10.3389/fphys.2019.01043

Laitinen T, Hartikainen ], Vanninen E, Niskanen L, Geelen
G, Léansimies E. Age and gender dependency of baroreflex
sensitivity in healthy subjects. ] Appl Physiol (1985).
1998;84(2):576-583. doi: 10.1152/jappl.1998.84.2.576

Majeed F, Yar T, Alsunni A, Alhawaj AF, AlIRahim A, Alzaki
M. Synergistic effect of energy drinks and overweight/
obesity on cardiac autonomic testing using the Valsalva
maneuver in university students. Ann Saudi Med.
2017;37:181-188. doi: 10.5144/0256-4947.2017.181

Svatikova A, Covassin N, Somers KR, Somers KV, Souck F,
Kara T, etal. A randomized trial of cardiovascular responses
to ED consumption in healthy adults. JAMA. 2015;314:2079-
2082. doi: 10.1001/jama.2015.13744

Santos DA, Dawson JA, Matias CN, Rocha PM, Minderico
CS, Allison DB, et al. Reference values for body composition
and anthropometric measurements in athletes. PLoS One.
2014;9(5):€97846. doi: 10.1371/journal.pone.0097846
Schutte AE, Huisman HW, van Rooyen JM, Malan
NT, Schutte R. Validation of the Finometer device for
measurement of blood pressure in black women. ] Hum
Hypertens. 2004;18:79-84. doi: 10.1038/sj.jhh.1001639
Bothova P, Honzikova N, Fiser B, Zavodna E, Novakova
Z, Kalina D, et al. Comparison of baroreflex sensitivity
determined by cross-spectral analysis at respiratory and 0.1
Hz frequencies in man. Physiol Res. 2010;59:5103-111.
Kardos A, watterich G, Menezes R, Csandy M, Casadeia
B, Rudas L. Determinants of Spontaneous Baroreflex
Sensitivity in a Healthy Working Population. Hypertension.
2001,;37:911-916. doi: 10.1161/01.HYP.37.3.911

Chen X, Hassan MO, Jones ]V, Sleight P, Floras ]JS.
Baroreflex sensitivity and the blood pressure response
to beta-blockade. ] Hum Hypertens. 1999;13(3):185-190.
doi:10.1038/sj.jhh.1000786

Rovere MT, maestri R, Pinna GD. Baroreflex Sensitivity
Assessment - Latest Advances and Strategies. Eur Cardio.
2011;7(2):89-92. doi: 10.15420/ ecr.2011.7.2.89

Matthews EL, Sebzda KN, Wenner MM. Altered baroreflex
sensitivity in young women with a family history of
hypertension. ] Neurophysiol. 2019;121:1011-1017. doi:
10.1152/jn.00471.2018

Bathula R, Francis DP, Hughes A, Chaturvedi N. Ethnic
differences in heart rate: Can these be explained by
conventional cardiovascular risk factors? Clin Auton Res.
2008;18:90-95. doi: 10.1007 /s10286-008-0463-2.

Hill LK, Hu DD, Koenig ], Sollers ]JJ, Kapuku G, Wang X,
et al. Ethnic differences in resting heart rate variability: A
systematic review and meta-analysis. Psychosom Med.
2015;77(1):16-25. doi: 10.1097/PSY.0000000000000133
Ibrahim NK, Iftikhar R. Energy drinks: Getting wings but
at what health cost? Pak ] Med Sci. 2014;30(6):1415-1419.
doi: 10.12669/ pjms.306.5396

Pak J Med Sci

23.

24.

25.

26.

27.

28.

29.

30.

Menci D, Righini FM, Cameli M, Lisi M, benincasa S,
Focardi M, et al. Acute effects of an energy drink on
myocardial function assessed by conventional echo-
doppler analysis and by speckle tracking echocardiography
on young healthy subjects. ] Amino Acid. 2013:646703.
doi: 10.1155/2013 /646703

Skrapari I, Tentolouris N, Perrea D, Bakoyiannis
C, Papazafiropoulou A, Katsilambros N. Baroreflex
Sensitivity in Obesity: Relationship with cardiac autonomic
nervous system activity. Obesity (Silver Spring).
2007;15:1685-1693. doi: 10.1038/ oby.2007.201

Lazarova Z, Tonhajzerova I, Trunkvalterova Z,
Brozmanova A, Honzi’kova” N, Javorka K, et al. Baroreflex
sensitivity is reduced in obese normotensive children and
adolescents. Can ] Physiol Pharmacol. 2009;87(7):565-571.
doi: 10.1139/y09-041

Doyon A, Kracht D, Bayazit AK, Deveci M, Duzova
A, Krmar RT, et al. Carotid artery intima-media
thickness and distensibility in children and adolescents.
Hypertension.  2013;62(3):550-556.  doi:  10.1161/
HYPERTENSIONAHA.113.01297.

Ciriello J. Plasma leptin inhibits the response of nucleus
of the solitary tract neurons to aortic baroreceptor
stimulation. Brain Res Bull. 2013;97:96-103. doi: 10.1016/j.
brainresbull.2013.05.008

Guarino D, Nannipieri M, lervasi G, Taddei S, Bruno
RM. The role of the autonomic nervous system in the
pathophysiology of obesity. Front Physiol. 2017;8:665.
doi: 10.3389/ fphys.2017.00665

Adlan AM, Paton JF, Lip GY, Kitas GD, Fisher JP.
Increased sympathetic nerve activity and reduced cardiac
baroreflex sensitivity in rheumatoid arthritis. ] Physiol.
2017;595(3):967-981. doi: 10.1113/JP272944

Singh A, Kumar MS, Jaryal AK, Ranjan P, Deepak KK,
Sharma S, et al. Diabetic status and grade of nonalcoholic
fatty liver disease are associated with lower baroreceptor
sensitivity in patients with nonalcoholic fatty liver
disease. Eur ] Gastroenterol Hepatol. 2017;29:956-961.
doi: 10.1097/MEG.0000000000000898

Authors’ Contribution:

FM: conceived, designed and did statistical analysis,
editing of manuscript responsible for accuracy and
integrity of work.

TY: conceived, designed and did statistical analysis
and editing of manuscript.

AAA: did data collection and data acquisition and
manuscript editing.

AFA: did data collection and data acquisition and
manuscript editing.

AAA: did review and final approval of manuscript.

November - December 2020 Vol. 36 No. 7

www.pjms.org.pk 1595



	_GoBack
	_GoBack
	OLE_LINK15
	_GoBack
	_ENREF_18
	_GoBack
	_Hlk47196539
	OLE_LINK3
	OLE_LINK14
	OLE_LINK15
	OLE_LINK13
	OLE_LINK4
	OLE_LINK5
	OLE_LINK2
	OLE_LINK11
	OLE_LINK12
	OLE_LINK9
	OLE_LINK10
	OLE_LINK18
	OLE_LINK6
	OLE_LINK7
	OLE_LINK8
	OLE_LINK16
	OLE_LINK17
	OLE_LINK19
	OLE_LINK20
	OLE_LINK37
	OLE_LINK38
	OLE_LINK21
	OLE_LINK22
	_GoBack
	_GoBack
	_GoBack
	_Ref7526878
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_GoBack
	_GoBack
	_ENREF_74
	_GoBack
	_GoBack
	_GoBack
	_Hlk46149015
	_Hlk28765741
	_Hlk46149067
	_Hlk46149739
	_GoBack
	OLE_LINK3
	_Hlk41718414
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_Hlk44269635
	_Hlk48788628
	_Hlk44017594
	_Hlk44344040
	_Hlk44017628
	_Hlk44344071
	_Hlk44345437
	_Hlk44345739
	_Hlk44346054
	bau0010
	bau0015
	bau0020
	bau0025
	bau0030
	bau0035
	_Hlk44347647
	_GoBack
	_GoBack
	_Hlk44586620
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_6
	_ENREF_7
	_ENREF_9
	_ENREF_10
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_ENREF_1
	_ENREF_2
	_ENREF_3
	_ENREF_4
	_ENREF_5
	_ENREF_6
	_ENREF_7
	_ENREF_8
	_ENREF_9
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_17
	_ENREF_18
	_ENREF_19
	_ENREF_20
	_ENREF_21
	_ENREF_22
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	OLE_LINK17
	OLE_LINK18
	OLE_LINK30
	OLE_LINK29
	OLE_LINK22
	OLE_LINK21
	OLE_LINK27
	OLE_LINK28
	_Hlk48293286
	_GoBack
	_Hlk46696290
	_Hlk47809293
	_GoBack
	_GoBack

