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1]
OVER VIEW OF AUTONOMIC NERVOUS SYSTEM
Dr Janardan V Bhatt Prof. and Head, Department of Physiology, AMC MET Medical college,
LG Hospital, Maninagar Ahmedabad 380008
The pathway of autonomic nervous system is more complex and more difficult to assess compared
to somatic nervous system. The pathway ANS include central component the central autonomic
network i.e. the insula, medial prefrontal cortex, hypothalamus, amygdala, ventrolateral medulla,
nucleus of the tractus solitarius (NTS), nucleus para brachialis, peri aqueductal gray, and the
circumventricular organs. Descending nerve fibers travel from centers in the hypothalamus through a variety of
pathways in the brainstem and spinal cord. Descending sympathetic nerve fibers travels through the intermediolateral cell
column in the thoracic spinal cord thoraco lumber nerves, and parasympathetic outflow travels through cranial nerves and
sacral nerve roots. Both sympathetic and parasympathetic efferent activity travels along unmyelinated axons
[postganglionic fibers] in peripheral nerves.
Virtually every organ in the body receives innervations through the ANS, and a balance of sympathetic and parasympathetic
input is usually the rule when body is in homeostasis. This balance is a part of the regulatory control of integrative and
vegetative function of most organ systems .The ultimate aim is homeostasis. Diseases affecting any level of the neuraxis can
have impact on the ANS and cause symptoms of autonomic dysfunction.

As postganglionic fibers are unmyelinated, they are difficult to be tested directly by conventional
neurophysiologic techniques, i.e. nerve conduction studies and electromyography. Additionally one
should know that most autonomic structures are located at a distance from the skin, and, thus, less amenable
to direct observation or study.

Therefore, ANS is assessed by their function indirectly, by evaluating the response elicited by
appropriate stimuli mainly via ANS reflexes.
ANS assessment tests reflect end-organ function (smooth muscle, cardiac muscle, and Exocrine
glandular organs), rather than direct neural activity in the sympathetic and parasympathetic nerves it
self. In this context, one can formulate questionnaire for patient to study before ANS testing. One
can take guidance from the list of the more common autonomic symptoms for formulating such
questionnaire.

Common Autonomic Symptoms
A] CARDIOVASCULAR
Orthostatic hypotension
Syncope
Dizziness
Lightheadedness
Nausea
Palpitations
Near-syncope and syncope
B] NEUROLOGICAL
Sympathetically mediated pain
C] GENITOURINARY
Bladder urgency or frequency
Incontinence
Nocturia
Erectile dysfunction
Ejaculatory disturbances
D] GASTROINTESTINAL
Diarrhea
Constipation
Fecal incontinence
Postprandial fullness, cramping, or bloating
E] SUDOMOTOR
Hyperhidrosis
Hypohidrosis and anhidrosis

Large number of disorders are affecting the functions of ANS i.e. Central autonomic degenerations
(e.g., multiple system atrophy with autonomic failure, and Parkinson disease); Pure autonomic
failure ;Postural tachycardia syndrome; Autonomic and small-fiber peripheral neuropathies (e.g.,
diabetic peripheral neuropathy, myeloid; peripheral neuropathy, and hereditary peripheral
neuropathies) where Autonomic Nervous System testing is indicated to diagnose, monitor and
predict severity and prognosis.
Large number of Drugs and Medications significantly affect autonomic testing results are i.e.
Chlorpromazine, thioridazine, Anticholinergic, antiadrenergic
Tricyclic antidepressants , (amitriptyline, nortriptyline, imipramine ,desipramine, doxepin)
,Bupropion, mirtazepine, venlafaxine , NE reuptake inhibitors
Clonidine , Alpha-blockers, beta-blockers, Ca'-channel blockers ,
Opiates, histaminergic,. Anti histamines, certain smooth muscle relaxants.
Before ANS testing, patients should refrain from heavy meals, coffee, and nicotine for at
Least 3 to 4 h before studies. Medications with either anti cholinergic effects or those with
Alpha- and beta-receptor agonist or antagonist activity should be withheld (if medically appropriate
after consulting his /her physician) 24 to 48 h before testing, because these can significantly affect
the outcome of ANS tests.
Most autonomic testing sessions takes 60 to 90 min. Majority of tests are time consuming to both patient and
doctors .The cost of establishing a lab, however, is about $66,000 [varies] and reimbursement

remains a major problem and difficult to establish in many teaching medical college where major
objective is to complete educational objectives. Experience staff is also equally one of the major
problems. Tests are qualitative and as well quantitative, reliable, objective, repeatable with different
observers. The sensitivity and specificity of test variable because they are affected by many
physiological and many other associated pathological stats .The research is going on.
Following is a list [of Tests or methods used to study autonomic functions: by Bannister & Mathias
1999] of methods or tests. All have their own innate advantages and disadvantages.
1] Head-up tilt (45°):
2] Effects of sudden Standing, 3] Valsalva maneuver
4] Pressor stimuli: 5] Isometric exercise, 6] cutaneuous cold, 7] mental arithmetic
8] Heart rate responses: deep breathing, hyperventilation, standing, 9] head-up tilt, 10] 30:15 ratio
11] meal challenge 12] Exercise testing 13] Carotid sinus massage 14] Heart rate variation measures
from 24 h ECG-recording/ Holter monitoring 15] Plasma noradrenalin: supine and head-up tilt or
standing
16] Urinary catecholamine 17] Plasma renin activity
18] pressor and norepinephrine responses 19] Edrophonium: norepinephrine responses 20] Atropine:
parasympathetic cardiac blockade
Central regulation: 21] Sudomotor thermoregulatory sweat test 22]Sweat gland response.
Intradermal acetylcholine, quantitative sudomotor axon test (Q-SART), localized sweat test,
sympathteic skin response 23] Barium studies, 24] videofluoroscopy, 25] endoscopy, gastric
emptying studies 26] Day and night urine volumes and sodium/potassium excretion 27] Urodynamic
studies, intravenous urography, ultrasound examination, 28] spinchter electromyography
29] Penile plethysmography 30] Intracavernosal papaverine 31] Laryngroscopy
32] Sleep studies to assess apnea/oxygen desaturation 33] Schrimer´s test on eye 34] Pupil function
tests: Both pharmacological and physiological
To day except some major teaching and research organizations, ANS testing is used most often by
super specialists i.e. cardiologists, gastroenterologists, urologists, and endocrinologists. Because of
its many functions, a complete assessment of the ANS is extremely complex. Until very recently,
autonomic tests were available only in a few specialized centers. Now the equipment to measure
noninvasive cardio respiratory and circulatory parameters and to measure sweat production is
commercially available. The testing is time consuming, averaging not less than 1 hour per patient.
Furthermore, skilled technicians and physicians trained in correctly interpreting the studies are few.
Adequate baseline acclimatization and proper positioning of subjects are crucial. Efforts should be
made to keep the patients as comfortable as possible to limit pain-induced artifacts. Certain tests are
associated with hazards including life threatening hypotension and arrthymias so measures i.e.
cardiac drugs including defibrillation and pacemaker therapy should be available if such
complications arise.
The ANS tests are excellent tests for physiological researches in healthy volunteers. But if the
subject is suffering major diseases i.e. cardiac, respiratory or neurological diseases , the tests are not
free from hazards and certain cardiovascular tests are done in cardiac laboratory where emergency
cardio respiratory support is available if the complications arise[ i.e. cardiac drugs, DC shock
,ventilators…available] as mentioned previously. Though certain tests are free such hazards i.e. ,
quantitative sudomotor axon test (Q-SART).
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Abstract
Physical training results in favorable cardiovascular changes and that autonomic nervous system the
“Prime Mediator” of there changes.
Aims: The present study was conducted to test the hypothesis that a short duration of supervised
physical training may result in improved cardiovascular recovery profile in humans.
Material and Methods:
Over a two month period, 25 healthy adult female volunteers in age group of 17 to 20 years, the
study was conducted in the Department of Physiology Navodaya Medical College, Raichur. Cardio
vascular physical performance parameters were measured in terms of heart rate and blood pressure
during physical exercise (Bicycle ergometery) as well as post exercise period.
Result:
The increase in heart at low to moderate level of exercise is due to vagal withdrawal and at severe
exercise is due to sympathetic activation, in physically trained individuals less increase in heart rate
during exercise could be due to autonomic modulation, blood pressure response after physical
training has shown significant decrease at 4th, 5th & 6th minute after exercise, after physical training.
These trends has suggested increased parasympathetic tone and decreased sympathetic tone after
physical training.
Conclusion:
It is concluded that blood pressure has shown increased reading at beginning of exercise is
due to rapid vagal withdrawal and decreased reading of blood pressure after training are due to
transient increase in vagal tone.
Key words: Systolic Blood Pressure, Pulse Rate, cardiovascular

Introduction: - It is a well known fact that physical training results in favorable cardiovascular
changes and that autonomic nern_us system the “Prime Mediator” of there changes. Physiologically
both sympathetic and parasympathetic nervous systems undergo changes with regular physical
training with the result that a well trained peòron peòçnrms the ó`me work with gòdater skill, speed,
stòd^gôi and endurance, recovery from exeòbise i.e. return of caòeiovascular and often variables to
resting levels is also more rapid in such individuals, changes in cardiovascular variables such as
heart rate and blood pressure during exercise as well as recovery are regulated by changes in the
activity of sympathetic and parasympathetic nervous system. The present study was conducted to
test the hypothesis that a short duration of supervised physical training may result in improved
cardiovascular recovery profile in humans.
Material and Methods
Subjects and physical training schedule
the study was conducted on 25 healthy adult female volunteers in age group of 17 to 20
years, the volunteers selected are sedentary and from the campus of N.M.C. female students. The
study was conducted in the period of September 2008 October 2008 in the Department of
Physiology Navodaya Medical College, Raichur.
All the subjects underwent supervised physical exercise on stationary bicycle ergometry was
chosen as the form of physical exercise because it has been shown that aerobic exercise with
respective isorhythmic activities such as brisk walking, jagging, cycling and involving major
muscles gives better cardiovascular effects.
Subjects were screened and a detailed medical history was taken to exclude any disorder
which can interfere with the autonomic responses or with a contraindication for exercise. The
selected students were ruled out from any major illness, and major illness in the past 6 months the
subjects, were forbidden from participating in any regular physical activity during the period of
study, After obtaining the consent from the subjects, the selected subjects were asked to come in the
early morning with light break fast and explain about the bicycle ergograph which was chosen for
short term physical exercise duration about ‘6’ minutes, without stooping the bicycling process, and
every 1 minute there will be recording of B.P and PR than after the 6 th minute ‘5’ minutes duration
of rest was taken and than once again BP and PR was checked, this same procedure was did up to 15
days daily for ‘15’ minutes per day, Exercise duration was kept as 6 minutes for the recording of
these cardiovascular performance.
Recording of physical performance parameters and autonomic activity (Tone)
Cardio vascular physical performance parameters were measured in terms of heart rate and
blood pressure during physical exercise (Bicycle ergometery) as well as post exercise period.
Statistical analysis
All the parameters were measured and analyzed before and after the physical training
Programme, students‘t’ Test was applied to analyzed the changes in cardio vascular parameters
during exercise and recovery.
Results
Effect of physical exercise with initial and after 15 days of regular exercise PR and systolic
blood pressure.

Pulse Rate

Systolic Blood Pressure

Time

Pre Exercise

Post Exercise Remarks
(after 15 days)

Pre Exercise

Post Exercise
(after 15 days)

Remarks

1 Minute

94.24 ±11.56

95.04 ± 6.70

Not Significant

122.56 ± 5.37

122.36 ± 6.05

N.S.

2 Minute

101.36 ± 9.01

100.72 ± 8.74

N.S.

126.64 ± 4.76

126.56 ± 5.13

N.S.

3 Minute

102.64 ± 10.60

102.08 ± 9.70

N.S.

131.20 ± 7.25

131.12 ± 7.50

N.S.

4 Minute

108.08 ± 12.05

107.24 ±14.36

N.S.

134.64 ± 8.66

134.16 ± 8.0

Significant

5 Minute

113.92 ± 18.15

113 ± 18.34

N.S.

138.16 ± 9.11

130.16 ± 7.33

Significant

6 Minute

116.16 ± 18.42

115.4 ± 18.34

N.S.

141.92 ± 10.82

132.16 ± 7.58

Significant

N.S.- Non Significant
After application of students ‘t’ test with statistical analysis it is found that heart rate variability was
found no significant after 1st minute for pre and post exercise variations (94.24 I 11.56 pre and 95.04
I 6.70 post) but found significant from 2nd to 6th minute.
Discussion
The present study was conducted on 25 healthy adult females. Sedentary individuals,
belonging to the same Socio-economic group, these individuals were subjected to submaximal
exercise using bicycle ergograph. The Parameters heart rate and blood pressure recorded before and
after exercise. These subjects were now trained for 15 days for 15 minutes every day, the recording
of heart and blood pressure before and after exercise was recorded it was been found that short
duration of physical training effects the cardio vascular parameters in a favorable way.
The increase in heart at low to moderate level of exercise is due to vagal withdrawal and at
severe exercise is due to sympathetic activation, in physically trained individuals less increase in
heart rate during exercise could be due to autonomic modulation, blood pressure response after
physical training has shown significant decrease at 4th, 5th & 6th minute after exercise, after physical
training. These trends has suggested increased parasympathetic tone and decreased sympathetic tone
after physical training.
It is concluded from the above experiment that blood pressure has shown increased reading
at beginning of exercise is due to rapid vagal withdrawal and decreased reading of blood pressure
after training are due to transient increase in vagal tone.
Our study aim was to estimate the short duration of physical training results in improvement
in the cardiovascular status in humans.
5) Reference: 1). Fragraues L, Linnarson : D, Autonomic origin of heart rate fluctuation
muscular exercise, J Appl physiol 1976 ; 40 : 679-68.

at the on set of

2). Reg y. Sui PJ.Albreen P, H Heartly L W. Lily, IS, cohen RJ, culueri WS. And Modulation of
cardiac autonomic activity during and inmediately after exercise. An MJ Physiol 1989; 256: H132H141.
3). Sharma RK. Deepak KK, Bijalani RL, Rao PS, Short term Physical training alters cardiovascular
autonomic response complitude and latencies, indian J Physiol Pharmacol 2004 ; 48 (2) ; 199 – 205.

4). Martinsen EW, Medhus A, Sandvik L, Effect of aerobic exercise on depression a control study
Br. Mod J 1985 ; 291 ; 101.
5). Deepak KK, Kaushal N, Shaw D.Panday Rm, Paudel BH, Predictive value of autonomic
parameters for antocome of physical training chin Auto Res 1999 ; 9(4) ; 222.
6). Robinson RA, Epstein SF< Beiser GD, Braunwald E. Control of heart rate by autonomic nervous
sustem; studies in man in internelationship between baroreceptor mechanisms and exercise. Cir Rs.
1996; 19; 400-411.
7). Rebelo AN, costa O, Rocha AP, Lago P, Autonomic control of heart rate at rest altered by
detraining a study of heart rate variability in professional screen players after the determining period
of after the preparatory period for competitions, Rev Port cardiol 1997;16;535-541.

_
3]
AUTONOMIC SYMPATHETIC FUNCTIONS AS EVALUATED BY COLD PRESSOR
TEST AND ISOMETRIC HAND GRIP TEST IN HYPOTHYROID SUBJECTS
SUSHIL KUMAR*, S. D. KULKARNI**, N. R. PATHAK***
*Associate Professor, ** Assistant Professor, Department of Physiology, Surat Municipal Institute
of Medical Education & Research (SMIMER), Surat
***Associate Professor, Department of Physiology, B. J. Medical College, Ahmedabad.
ABSTRACT:
Present study attempts to compare autonomic sympathetic functions in fresh, uncomplicated,
untreated, clinically ‘hypothyroid’ patients with those in healthy control subjects. The tools used for
evaluation of sympathetic functions are the Cold Pressor Test and the Isometric Hand Grip Test.
These tests are inexpensive and very easy to perform. Thus, if found useful, they could be used as a
cheaper alternative to expensive biochemical tests for routine screening of patients for
hypothyroidism. However, using these tests, it was finally concluded that lack of thyroid hormone
has virtually no effect on the sympathetic system.
KEYWORDS:
Cold Pressor Test Isometric Hand Grip Test Hypothyroidism
Autonomic Nervous System
Sympathetic Functions
INTRODUCTION:
Thyroid hormone produces various effects on heart and peripheral vascular system causing
changes in heart rate, blood pressure, ventricular systolic and diastolic functions of heart etc.
(Polikar et al 1993). Clinical and experimental studies suggest that these changes are mainly due to
the direct effect of thyroid hormone on heart and vascular system with alteration in adrenergic state
(Klein and Ojamaa, 1992; Polikar et al 1993; Levey and Klein, 1990) without affecting the serum
catecholamine level. For example, the increased heart rate observed in hyperthyroidism has been
mostly attributed to the sympathetic hyperactive state due to sensitization of cardiac catecholamine
receptors. Sympathetic cardiac nerve does not show any increase in traffic (Christensen 1973)
during hyperthyroid states. However, a number of well controlled studies indicated that the
sensitivity of cardiac pacemaker to catecholamine remained unaltered inspite of excessive thyroid
hormone treatment (Grosman et al 1971; Howit G 1968; Vander Schoot 1965). Kollai (1988)
proposed that increased heart rate in hyperthyroidism could be due to decreased vagal tone. So the
site of action for thyroid hormone is likely to be in the CNS for reducing the vagal tone in
hyperthyroid states because iodothyronine compounds have been isolated from various parts of
nervous system including hypothalamus and medulla (Drafman 1982; Koizumi 1981; Spier 1981).
Autonomic function tests have been used in patients with thyrotoxicosis to assess the effect
of thyroid hormone on central autonomic reflexes (Gordon et al 1996).The present investigation was
undertaken to evaluate autonomic sympathetic functions in freshly diagnosed, uncomplicated,
untreated hypothyroid patients by using Cold Pressor Test and Isometric Hand Grip Test.
MATERIALS AND METHODS:

Fresh, uncomplicated, untreated, clinically ‘hypothyroid’ patients from both sexes were
obtained for the study from OPD of Endocrinology division of Medicine Department in Sir Sundar
Lal Hospital, BHU. Clinical diagnosis of hypothyroidism was based on the presence of seven out of
the following ten criteria: (1) presence of dizziness during postural changes (2) weakness (3) weight
gain (4) constipation (5) cold intolerance (6) menstrual irregularity (in case of female) (7) neck
swelling (8) hoarseness of voice (9) swelling of the limbs (10) changes in sweating pattern and skin
texture, alopecia. The patients were carefully examined and history of the illness was taken before
bringing them to the Physiology Department for evaluation of autonomic functions. Hypothyroid
status of the patients was confirmed by measuring their T3, T4 and TSH levels in the Department of
Endocrinology using standard radio-immunoassay techniques. The study was finally done on sixty
subjects (30 screened patients and 30 normal healthy volunteers).
Isometric Hand Grip Test is a maneuver used to test the sympathetic efferent pathway.
Procedure employed for this test is as follows: After a period of rest subject was asked to grip (by
hand) a coiled inflated sphygmomanometer cuff. The pressure on maximum compression by hand
grip was noted from the mercury column in the sphygmomanometer. Then the patient was
instructed to sustain the hand grip pressure at 30% of the maximum pressure for 90 seconds. Blood
pressure and heart rate changes were recorded before, during and after the maneuver. Normally
diastolic pressure rises more than 16 mm of mercury but in autonomic sympathetic efferent
pathway disorder the rise is less than 10 mm of Hg.
Procedure employed for cold pressor test: After a brief period of rest the subject was asked
to immerse his/her left hand upto the wrist in cold water at 5 to 10 degree centigrade for one
minute or as long as he/she can tolerate. Blood pressure and ECG were recorded before immersion
of the hand and just after the manoeuvre. Changes in heart rate and blood pressure following the
manoeuvre were compared with the premanoeuvre data.
Finally, data pooled from these two tests in selected hypothyroid patients was analysed and
compared with data obtained by administering the same tests to control subjects using unpaired‘t’
test.
RESULTS:
Table showing comparison of heart rate variability from resting, during and after the isometric hand
grip test in Control subjects and Hypothyroid patients
Isometric
Hand Grip
Test
Controls
Patients

Resting
Heart
Rate
(beats/mi
n)
70.6
79.5

Heart Rate (beats/min) during handgrip test (in seconds)
0s

15s

30s

45s

60s

75s

90s

70.75
83.7

70.75
83.2

75.25
84.9

73.75
80.33

75.25
78.11

79
78.33

80.5
76.63

Heart Rate (beats/min) after the
test (in sec.)
5s
10s
15s
20s
71.2
76.56

75.2
77.33

68.4
76.75

70
76.5

82

80

ute)

78
90
76
80

Com

Comp

78
Table showing heart rate in beats/minute at rest, at the beginning and at the end of cold pressor
test in controls and hypothyroids
Resting
Controls
Patients

67.8
76.9

At the beginning
71
82.6

At the end
80.4
82.33

76

Table s

ute)

74
90
72

Table showing blood pressure changes during cold pressor test in controls and hypothyroids

Controls
Patients

Systolic (mm of Hg)
Before hand
At the end of
immersion
immersion
126.8
130.8
108.8
107.4

Diastolic (mm of Hg)
Before hand
At the end of
immersion
immersion
82.8
86
73.6
71.8

Sys
140

120
90
100

Dias

DISCUSSION:
Isometric Hand Grip Test: In control subjects mean heart rate increased from 70.6 per
minute to 80.5 per minute after 90 seconds of the hand grip test. On the other hand, in
hypothyroid patients the mean heart rate slightly dropped from 79.5 beats per minute to 76.63
beats per minute. This difference may signify that the sympathetic reflex pathway in hypothyroid
patients is attenuated. However statistically speaking, this difference is not scientifically
significant (p>0.05).
At the start of test, mean heart rate in controls remains unchanged but in hypothyroids it
rises marginally. Thus, heart rate increase during the manoeuvre was early (within 1-2 seconds
i.e. immediately) in case of hypothyroids, whereas in controls it is delayed to as long as 30
seconds. Further, mean heart rate keeps on increasing from 30 seconds to the end of the test in
controls whereas it progressively falls from 30 seconds to the end of the test (after the initial rise).
Further tests on more number of subjects would be required to decipher the cause of these
findings.
Cold Pressor Test: In controls, there was marginal rise (3-4 mm of Hg) in both systolic and
diastolic mean blood pressures at the end of immersion of hand as compared to preimmersion
state. In hypothyroids, mean values of systolic pressure were similar before hand immersion
(108.8 mm Hg) and at the end of immersion (107.4 mm Hg). Similarly the diastolic pressure also
did not show any remarkable change before (73.6 mm Hg) and after (71.8 mm Hg) hand
immersion.
The mean resting heart rate in controls was 67.8 per minute which raised marginally to 71
per minute on immersion of hand and further raised substantially (10 beats/minute) to 80.4 per
minute after 20 seconds of immersion. In hypothyroids, though heart rate increased from a resting
state of 76.9 per minute to 82.6 per minute just after immersion, thereafter virtually no change in
heart rate was seen even after 20 seconds of cold stimulus. Thus at the end of the test, there was
an increase in heart rate (from resting level) of 13 beats/minute in controls as compared to a
marginal increase of 5 beats/minute in hypothyroids. This difference may be attributed to
difference in both sympathetic and parasympathetic responses to cold stimulus.
Since the blood pressure change (which is more dependent on sympathetic activity) did not
show any difference in hypothyroid patient as compared to control, it is unlikely that the small
heart rate change observed in hypothyroids in the present investigation is because of decreased
sympathetic activity rather than vagal influence. Since this test is to evaluate the sympathetic
efferent pathway and central sympathetic reflex (Bannister 308-309) it seems that the
sympathetic reflexes are not affected in hypothyroidism.
CONCLUSION:
In the present study, evaluation of cold pressor test in hypothyroids did not show any
abnormal deviation from normal data, implying the maintenance of normal sympathetic reflex in
hypothyroidism. Reflex sympathetic efferent activity as assessed by Isometric hand grip test in
hypothyroids was also found to be similar as compared to control volunteers in the present study.
This noninvolvement of sympathetic system in hypothyroidism additionally substantiates the
observations in cold pressor test. Thus, from the results of these two tests in the present
investigation, it may be safely concluded that sympathetic pathway remains largely unaffected in
hypothyroidism.
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INTRODUCTION
Body figure preference and eating disorders related problems are emerging in a sizable quantum of
women in the contemporary milieu and also these problems are now being increasingly recognized,
per se.1-3 From an initial focus mainly related to the women in the modelling and hospitality industry
as well as those occupations requiring lean body shapes, this has now spread to women in all walks
of life. It has been aptly stated that today's society is undeniably marked by cultural norms and
ideals. Women who often perceive themselves to be overweight, actually do not do so objectively,
as measured by their body mass index (BMI).4 Body shapes dissatisfaction have an important
influence on weight control behaviour and may lead to emergence of eating disorders5-6 or
behaviours associated with the same.7 Christopher and Clifford2 though had revealed racial and
milieu differences, there appeared to be a homogenisation in urban settings.2 Eating disorders are
commoner amongst women due to greater societal pressure to be thin,2 and may in discrepancies
between current and ideal body sizes, despite their desires to be thinner.2
Studies differ on the relationship between cultural assimilation into the mainstream culture, and
eating and dieting behaviours as well as associated attitudes and body image8 and whether these are
influenced by cultural specific factors in a given group.2 Indiscriminate ways to lose body weight
and to arrive at lean and slim body figures mainly among the girls of the comparatively age group
strata has led to the promotion and emergence of life styles and practices wherein these young girls
and women have become more susceptible to health hazards.
Studies have demonstrated that body image dissatisfaction is associated with an enhanced risk of
perceived negative health generally, amongst adolescents.9 The mushrooming of the ubiquitous
slimming centres employing questionable techniques and almost invariably inadequately staffed and
unsupervised and rigorous regimens are bound to result in increased morbidity and mortality in this
vulnerable group.5,6 Women even resort to undergo the trauma of facing the scalp of surgeons for
slicing and slimming of their calf muscle to attain the sexy leg shape profile. The incidence of
osteoporosis and other deficiency syndromes among women had invariably increased alike in other

parts of world, prompting our health minister Mr. Ramdoss to rightly express his concern on
women’s health and osteoporosis and to endorse the Madrid’s decision.10
This picture is further clarified by observing the health status of women in India as many body shape
conscious girls are vigorously dieting, exercising and using alternate ways to cut down their weight
and to maintain figures without any sort of supervision and following various unapproved
propagandas of weight reduction. The emergence of osteoporosis and other bone diseases, wasting,
anaemia, protein deficiency and other social and psychological problems are a natural corollary to
the same. Both the WHR and the BMI are affected by cross-culturally inconsistency. Similarly
curvaceousness does not appear to be temporally stable as a marker of attractiveness, and is
inconsistent across modes of presentation. For example, models in male-oriented magazines are
more curvaceous than models in female-oriented magazines and researchers feel that much remains
to be discovered.11 Despite disagreements withstanding, the fact remains that such types of
measurements are associated with internalizing and externalizing problem behaviour, and social,
attention and thought problems especially among adolescent girls.12
The gender differences in the interrelationships between weight dissatisfaction, restraint, and selfesteem are striking, as they operate far too strongly on women.13 The present project explores
various issues, as briefly touched upon earlier in the introduction and aims, and objectives among
the women in the city of Surat to assess the magnitude of this problem with a view to highlight the
problem to the health authorities and to identify possible remedial mechanisms.
METHODOLOGY
The study subjects comprised of 110 women in the city of Surat. The study sites comprised of the
gymnasium cum yoga class, at the Sarita Sankul Health Cub, the Slim and Trim Gymnasium; SNDT
College, Govt. Medical College, Surat Municipal Institute of Medical Education and Research and
various residential areas. These women were administered a pre-tested and semi-structured
questionnaire employing the technique of face to face oral interviews with their informed consent.
Repeat visits were given, in case the respondents were uncomfortable with answering certain
questions. The interview schedule was prepared with the active participation of the subjects after
explaining to them our study objectives and the need for such a study. The study period was spread
over a three month period from June to August 2006.
The study, among others, attempts to explore the perceptions/ notions, among the women in the city
of Surat as to whether they perceive the need to become skinny /extra skinny or whether they are
happy and content with their existing body shapes and to explore the reasons/ rationale on account
of which the women perceive that the figure of women is important and central to their lives; to
explore the rationale behind their desire to become lean and remain thin.
OBSERVATIONS AND DISCUSSIONS
Personal Desires of Women on Their Body Shapes: Chart 1 reveals that more than half (56.4%) of
the women had the desire to be well proportioned and have an athletic figure whereas over onefourth (29.1%) of the women had expressed that their shape should conform to the prevailing Indian
standards for women of their age. 4.5 percent of the women had expressed their desire to be extraslim and it is this category that needs special attention. It needs to be mentioned here that our
respondents had also equated the term well proportioned and an athletic figure as corresponding to
the current trends of a slim curvaceous figure. Therefore in a sense these two terms could be taken
as synonyms and in that case we observe that 60.9% of the women had nurtured a desire to be extraslim. This desire among women, and especially adolescents, to be slim has been well documented
worldwide.1-3

Chart I- Personal Desires of Women on ‘Their Body Shapes’
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Lean and thin body shapes are increasingly viewed as a very desirable trait in women and an
important part of their overall personality and appearance. This trend, the so called “Barbie Doll
Culture”, has gained credence by events as fashion shows and role models of famous actresses and
celebrities. The changing body shape profile of the actresses in the Indian Bollywood industry
amply illustrates the same. Women often display a tendency to adjudge themselves as being
overweight and aspire for attaining a smaller body size.1 Stories of celebrities who have undergone
dieting and exercise or those who faced the surgeon’s scalpel to lose their weight and attain specific
body shapes abound. Similarly, advertisements by slimming centres are a commonplace finding. In
fact this phenomenon is now gradually percolating to the common Indian women. The advent of the
cable TV networks have led to a fast acculturation of this trend.

Hon Deborah Morris of the Ministry of Youth Affairs and Associate Women's Affairs in New
Zealand had mentioned a priority problem that young women are increasingly bombarded with
images of the so-called perfect body, and not only are these images impossible, not to mention
undesirable, for 99.9% of the population to have, but the pursuit of them is downright dangerous.
Most people are aware of the array of eating disorders young women can suffer as a result of a
distorted or negative self image, such as anorexia and bulimia. But research now shows that other
conditions are also likely as for instance, Osteoporosis. Osteoporosis has traditionally been
associated with older women, but now seems to be becoming a young women's disease. One
specialist who deals with osteoporosis said that up to 10% of her patients were young women aged
14 – 20, an astounding figure. It is an indication of how insidious those media messages can be.
Also studies have reported non-compliance problems in women receiving treatment for osteoporosis
and those currently on dieting spree.10 Nowadays one can often come across headlines such as
“Super-Skinny Me: The Race to Size Zero”.
It should be noted that the contextual focus herein is on unrealistic body shapes and weights and
unrealistic and false perceptions of the same and dealing with the issue of exercises and dieting or
healthier foods in a pragmatic and scientific way. For instance, Gracey, Stanley, Burke et al14 in their
study on three hundred and ninety-one adolescents of the mean age 15.8 years had found that fifty-

four percent of girls considered themselves overweight including 20% of the leanest girls. Although
the advantages of exercises cannot be but overemphasised in context of reduction of cardiovascular
risk factors and for diseases as diabetes15 or sever walking disorders16 or as predictors of life. At the
same time, a word of caution though, studies have also shown a strong association between weight
loss (likely involuntary) and mortality.17 At the same time studies have also demonstrated over a
mean of 8.1 years, a dietary intervention that reduced total fat intake and increased intakes of
vegetables, fruits, and grains did not significantly reduce the risk of CHD, stroke, or CVD in
postmenopausal women and achieved only modest effects on CVD risk factors, suggesting that
more focused diet and lifestyle interventions may be needed to improve risk factors and reduce CVD
risk.
Women’s Perception of Importance of Their Figure: It was observed that all of the women
(100%) had agreed that the figure and body shape of the women is very important to them and is
central to their life and well being for the reasons as discussed subsequently.
Reasons for Importance of Body Shapes & Figure: It can be observed from Chart II that all of the
women (100%) had stated that the figure and body shape of a woman is very important for her self
confidence and self esteem for reasons as self confidence & self esteem; careers like air hostess/
modelling/ receptionist/ hotel and hospitality industries/ corporate career; important for getting
married; being slim means fewer diseases; to retain husband’s interest and attention; important for
keeping sex alive, both within the contextual framework of marriages and also outside it; getting a
job; standing out in a group; important for getting dates; important for making friends and retaining
friendships.
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Chart II- Reasons for Importance of Body Shapes & Figure
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The cultural origins and importance of body shapes has already been described. It is important to
note that even within a country there are significant differences in the lowering of the self esteem of
women as evidenced from the adolescence period,18-19 while these perceptions are mild in boys.20
Data shows that perceptions about weight and obesity are influenced strongly by the degree of
acculturation.20 There are demonstrable significant social consequences of decreasing self-esteem as
loneliness, sadness, and nervousness.20 and engagement in high-risk behaviours.21 Harter and
colleagues22 had demonstrated that approval from peers is particularly important to the development
of self-esteem in adolescence, while in preadolescent self-esteem it is related to family interactions

and family support.23 The expression of weight dissatisfaction transcends the age barrier, as it is
observable in older women as well.24
Importance of Maintenance of Figure in Different Age-Group: Interestingly over three-fourth
(80%) of the women had perceived the maintenance of their figure as an important issue throughout
their life span and the remaining had stated that it is important during teenage and college studies
and before marriage. where as 8.2 percent of the women had reported that the maintenance of figure
is not an important issue. The importance of the figure of women in general has already been
discussed earlier; however it becomes an extremely important and sensitive issue in the educational
settings as was stated by the New Zealand Ministry described earlier.
Chart III- Importance of Maintenance of Figure in
Different Age Group
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Jarry and Kossert have succinctly stated that body-image refers to one’s feelings, attitudes, and
perceptions towards one’s body and physical appearance and the reasons why women invest in it.
More than half of the women (53.6%) had opined that their figure is important for getting married
and a slightly lesser number (42.7%) of women had opined that being slim means contracting fewer
diseases. The other important reasons for being slim were husband’s interest and attention, keeping
sex alive, etc. Studies have reported that males exhibit a preference for females of shorter physical
stature than themselves due to reproductive success, perceived youthfulness and pedomorphic
characteristics.25 Scientists have discovered that women with a 0.7 waist-hip ratio (WHR) are
invariably rated as more attractive by men, regardless of their culture and beauty icons as Marilyn
Monroe, Sophia Loren, Beyonce Knowles, Alessandra Ambrosio and the Venus de Milo all have
ratios around 0.7.26
Sociological essays on the issue ‘where and how did the “beauty myth” originate?’ have succinctly
stated that women find strong role models in today’s society with a false impression of unrealistic
beauty as a bunch of long legged, skinny, women with flawless faces, voluptuous breasts, and not a
spec of cellulite. These “model” women in the media seem to have “perfect lives” and this shapes
the way women look and feel about themselves in today’s beauty conscious society. Women often
base their lives on a myth, a beauty myth, which impairs their self-image and distorts their views
regarding their peers. When women view a fashion model they turn her into the guideline of what
every woman should look like. This, among many other places is the origin of the myth and a prime
reason as to why women want to be skinny so that they can attract a variety of men for wider choice
of men.
Not only this, if a woman is fat, she will not likely be successful in other areas of life such as career
options. Would potential want their doctor or lawyer or receptionist to be a fat lady? Yet, whether, a
skinny woman provides more satisfying sex in actuality is unclear. For instance, a male reports of a
woman weighing 67 pounds and stated that having sex with her was like hitting into open air.

Seemingly innocuous statements like “the closer the flesh is to the bone the sweeter it is” lend
credence to the perpetuation of this myth and people fail to differentiate between this “myth or a
reality?” Therefore, a crucial issue is the empowerment of women to differentiate between myths
and reality.
The Body Mass Index (BMI) is another important universal determinant to the perception of beauty
and the contemporary Western ideals consider a slim and slender body mass as optimal.27 Studies
report that overweight persons are acceptable targets of discrimination,28-29 anecdotes jokes and
derogatory portrayals. Systematic review of the scientific have reported strong and consistent pattern
of discrimination of overweight people.29 The extent of discrimination can be judged from incidents
such as teachers weighing children in front of a class and announcing the weights, to doctors
belittling overweight patients, to statements that fat people should be locked up in prison camps.
Studies reveal weight-based discrimination, prejudice, insensitivity, and inequity in work settings29
and inequities in wages, promotions, and employment termination.30 It is important to note here that
notions of obesity and normal and desirable body shapes are often affected by culture and that a
person’s BMI is not assessed for to be labelled as undesirable or obese. Rather the labelling is based
on the stereotype images. In some occupations such as the airline industry weight regulations for
flight attendants are extremely important31 and of late airlines in India are becoming extremely
sensitive on the issue of the physical appearances of their cabin crew. Women who perceive
themselves as overweight do not want to be seen undressed and are apprehensive about enjoying
sexual activity
Peer rejection and strong bias may be an overweight individual’s first challenge in educational
settings.32 Negative weight related perceived stigmatization and negative experiences as weightrelated teasing, jokes, and derogatory names among have been reported among adolescent girls.33
Peers were the most common critics in school settings and are unable to cope with stigmatizing
encounters, negative self-perceptions of attractiveness, greater body dissatisfaction in adulthood,34
and parental bias. It is high time that we need to take corrective steps to deal with “The thin culture
myth” and contain its umbrella of attendant health risks.
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ABSTRACT
Present study attempts to compare autonomic functions in fresh, uncomplicated, untreated,
clinically ‘hypothyroid’ patients with those in healthy control subjects. The tool used for evaluation
of autonomic functions is the Orthostatic Test. This test is inexpensive and very easy to perform.
Thus, if found useful, it could be used as a cheaper alternative to expensive biochemical tests for
routine screening of patients for hypothyroidism. Using this test, it was finally concluded that lack
of thyroid hormone does affect the parasympathetic system but has virtually no effect on the
sympathetic system.
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INTRODUCTION
Autonomic Nervous System plays a crucial role in regulation of visceral functions. Based on
the origin from central nervous system, ANS is subdivided into (1) Sympathetic (thoraco-lumbar
system) and (2) Parasympathetic system (cervico-sacral division). Autonomic effects are mediated
by specific chemical substances released at the terminations of autonomic fibres. They are
acetylcholine liberated at terminations of autonomic pre-ganglionic fibres and also parasympathetic
post-ganglionic fibres and nor-adrenaline liberated at ends of sympathetic post-ganglionic fibres.
These chemical substances act on the target tissue via specific receptors eg. Alpha and Beta
receptors for nor-adrenaline & Nicotinic and Muscarinic receptors for acetylcholine. These receptors
are responsible for the action of such chemical substances on any particular target organ or tissue.
The Hypothalamus in the Central Nervous System controls the ANS by means of the pituitary and
hence other endocrine glands and by direct descending nervous pathways. Hypothalamus remains
under the influence of cortex and limbic system.
Disturbance in autonomic function may present as postural hypotension, bowel dysfunction,
bladder disturbance, visual disturbance, defective sweating, sexual dysfunction, sleep apnoea and
respiratory disturbances. Accordingly, a number of tests have been devised over the years to assess
autonomic function.
Thyroid hormone produces various effects on heart and peripheral vascular system causing
changes in heart rate, blood pressure, ventricular systolic and diastolic functions of heart etc.
(Polikar et al 1993). Clinical and experimental studies suggest that these changes are mainly due to
the direct effect of thyroid hormone on heart and vascular system with alteration in adrenergic state
(Klein and Ojamaa, 1992; Polikar et al 1993; Levey and Klein, 1990) without affecting the serum
catecholamine level. For example, the increased heart rate observed in hyperthyroidism has been
mostly attributed to the sympathetic hyperactive state due to sensitization of cardiac catecholamine
receptors. Sympathetic cardiac nerve does not show any increase in traffic (Christensen 1973)
during hyperthyroid states. However, a number of well controlled studies indicated that the

sensitivity of cardiac pacemaker to catecholamine remained unaltered inspite of excessive thyroid
hormone treatment (Grosman et al 1971; Howit G 1968; Vander Schoot 1965). Kollai (1988)
proposed that increased heart rate in hyperthyroidism could be due to decreased vagal tone. So the
site of action for thyroid hormone is likely to be in the CNS for reducing the vagal tone in
hyperthyroid states because iodothyronine compounds have been isolated from various parts of
nervous system including hypothalamus and medulla (Drafman 1982; Koizumi 1981; Spier 1981).
Autonomic function tests have been used in patients with thyrotoxicosis to assess the effect
of thyroid hormone on central autonomic reflexes (Gordon et al 1996).The present investigation was
undertaken to evaluate the status of autonomic reflexes in freshly diagnosed, uncomplicated,
untreated hypothyroid patients by using orthostatic test.
MATERIALS AND METHODS
Fresh, uncomplicated, untreated, clinically ‘hypothyroid’ patients from both sexes were
obtained for the study from OPD of Endocrinology division of Medicine Department in Sir Sundar
Lal Hospital, BHU. Clinical diagnosis of hypothyroidism was based on the presence of seven out of
the following ten criteria: (1) presence of dizziness during postural changes (2) weakness (3) weight
gain (4) constipation (5) cold intolerance (6) menstrual irregularity (in case of female) (7) neck
swelling (8) hoarseness of voice (9) swelling of the limbs (10) changes in sweating pattern and skin
texture, alopecia. The patients were carefully examined and history of the illness was taken before
bringing them to the Physiology Department for evaluation of autonomic functions. Hypothyroid
status of the patients was confirmed by measuring their T3, T4 and TSH levels in the Department of
Endocrinology using standard radio-immunoassay techniques. The study was finally done on sixty
subjects (30 screened patients and 30 normal healthy volunteers).
Orthostatic stress test was performed as per the standardized procedure described by Roser
Bannister – 1988. The subject was asked to lie down for 5 to 10 minutes while the blood pressure
was measured using a sphygmomanometer and resting heart rate was recorded through a pen record
(Polygraph) ECG. Resting heart rate was taken as the average over a period of 10 seconds. The
subject was then asked to stand, while heart rate was monitored continuously for 30 seconds and
again after 1 minute of standing. Blood pressure was measured after 1 minute in the upright
position. If an abnormal response was obtained, heart rate and blood pressure were also measured
after 2 and 5 minutes of standing.
The heart rate and blood pressure were analysed for
1. Primary heart rate peak: Normally there is immediate rise of 20-30 beats/min in heart rate
within 5 seconds. This response is completely vagally mediated.
2. Secondary heart rate peak: Highest heart rate in the first 15 seconds from the onset of
standing was taken as the secondary heart rate peak (Wieling et al 1982). This response is
mainly but not exclusively vagally mediated.
3. Relative bradycardia: This was quantified as a ratio between the maximum R-R interval &
minimum R-R interval after the onset of standing (Wieling et al).
4. Early steady state heart rate response: Steady state heart rate normally resumes within 1 to 2
minutes after standing. This response is due to the increased activity of sympathetic system
(Marin Neto et al 1980). In the present study, increase in heart rate even after 1 to 2 minutes
in the upright position was taken as an indicator of strong adrenergic drive to the sinus node
(Blomqvist and Stone 1983).
5. Early steady state blood pressure response: A fall of >20 mm Hg in systolic pressure or a fall
of >5 mm Hg in diastolic pressure after a change from supine to erect position was
considered abnormal (Welling et al 1983-b).
Finally, data pooled from this test in selected hypothyroid patients was analysed and compared with
data obtained by administering the same test to control subjects using unpaired ‘t’ test.

RESULTS
The mean change in heart rate from lying position to standing position was significantly greater
(32.2 beats/min) in controls as compared to hypothyroid patients (16.6 beats/min).
Tables 1 & 2 show the average maximum and minimum R-R interval values (after standing) and
their ratio in orthostatic test for controls and patients.
Table 1
Maximum (Mean)
Minimum (Mean)
Difference
‘t’
p
R-R
Heart
R-R
Heart
interval
Rate
interval
Rate
Controls
0.725
82
0.52
115
33
2.9 <0.05
2
(Significant)
Patients
0.71
84
0.605
100
16

Orthostatic Test: Comparison of M

140

120

115

Heart Rate (beats / minute)

100
82
80

Table 2

Max R-R / Min R-R
1.4
1.17

Controls
Patients

60

40

20

’t’

p

2.54

<0.05 (Significant)

Orthostatic Test: Comparison of r
(after sta
1.45
1.4

1.4

Max R-R / Min R-R

1.35

1.3

1.25

Table 3 gives the mean diastolic pressure
patients.
Table 3
Average Diastolic Pressure
Resting
Standing
Controls
79.2
90.4
Patients
77.5
74.2

1.2

1.15

1.1

at rest and one minute after standing in controls and

Difference
11.2
-3.3

’t’

p

3.08

<0.01
(Significant)

Orthostatic Test: Comparison o

100
90.4
90
80

79.2

Diastolic Pressure (mm Hg)

70
60
50

Table 4 gives the mean systolic pressure at rest and one minute after standing in controls and
patients.
Table 4
Average Systolic Pressure
p
Resting
Standing
Difference
Controls
122.8
128
5.2
Not Significant
Patients*
109.5
109.2
-0.3

40
30
20

* Out of
the 30
patients
tested,
15
patients
showed

Orthostatic Test: Comparison o

130

128

125
122.8
reduction and 9 patients showed no change in systolic pressure on standing. Note that while controls
show rise in both systolic and diastolic pressure (on standing), hypothyroid patients show a fall in
blood pressure.
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Systolic Pressure (mm Hg)

DISCUSSION
Change in heart rate immediately on standing was significantly less in hypothyroid patients
compared to control subjects. It is known that immediate heart rate rise is a result of abrupt
inhibition of cardiac vagal tone (Bannister 1988, Borst et al 1982). Therefore the lower rise of heart
rate observed in hypothyroid patients indicates blunted inhibition of vagal tone in hypothyroid
subjects.
The ratio between maximum R-R interval and minimum R-R interval (after standing) in
hypothyroid patients was significantly less than in control subjects. However as the ratio in both
hypothyroids and controls is still above one, the discrepancy in ratio between the two could be due
to wide variation of the ratio found in normal population (Bannister 1988). Thus R-R ratio cannot be
taken as concluding evidence for change of vagal activity in hypothyroid patients.
In control subjects, both systolic and diastolic pressures increased on standing. This is a
normal response of baroreceptor mechanism. However, magnitude of fall in systolic and diastolic
blood pressures seen in hypothyroid patients cannot be considered as an abnormal finding. A fall of
more than 20 mm of Hg in systolic pressure and 5 mm of Hg in diastolic pressure is considered to be
abnormal (Bannister 1988). Thus it is difficult to conclude that baroreceptor pathway for
sympathetic activity is affected in hypothyroids. Further studies in this direction would be required
to resolve this issue.
Thus from the discussion on findings of this study, it appears that cardiac vagal sensitivity in
autonomic reflexes is decreased in hypothyroid patients. On the other hand, sympathetic reflexes
seem to remain largely unaffected in hypothyroidism.

115

110

105

SUMMARY AND CONCLUSION
1. Abnormally small rise of heart rate on standing in orthostatic test as observed in hypothyroid
patients may be due to absence of abrupt reduction in cardiac vagal tone, suggesting
modified vagal functions caused by a decreased level of thyroid hormone in hypothyroidism.

100

2. There was no significant fall of blood pressure after one minute of standing in orthostatic test
in hypothyroid patients, demonstrating the unaffected sympathetic reflex path in
hypothyroidism.
3. Thus, parasympathetic activity was altered, whereas sympathetic pathway remained
unaffected in hypothyroidism as assessed by orthostatic test in the present investigation.
4. Orthostatic test could be a useful tool for clinical diagnosis of hypothyroidism in future.
However, more detailed study with more number of patients would be necessary for
including this test in routine screening for hypothyroidism. If found useful, it would offer a
much cheaper alternative to expensive biochemical tests.
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Introduction
Diabetes mellitus arises when insufficient insulin is produced, or when the available insulin does not function
correctly. Vitamin C also known as ascorbic acid is the water soluble antioxidant. abounds in nature and is
highly labile in human health. Vitamin C is effective in protecting against oxidative damage in tissues.
Abnormal levels of cholesterol carried in the blood and in particular a high level of LDL significantly
increases the risk for coronary heart disease and heart attack. It is also well established that managing blood
cholesterol to achieve optimal levels can significantly reduce the risk of heart attacks and strokes, because
elevated cholesterol levels contribute to the development of atherosclerosis. The aim of this study was to
determine the effect of Vitamins C on vivo lipid peroxidation.

Materials and Methods
For this prospective present study, a total numbers of 30 diabetic subjects of age ranging from 30-60 years
were included. About 5 ml of fasting blood was obtained by venepuncture from each diabetic patient
attending the medicine outpatient department of Surat Municipal Medical College (SMIMER). The blood
was put into centrifuge tubes. This was allowed to clot and then centrifuged at 3000 rpm for 15 min at room
temperature. The serum obtained was pipetted into a clean blood sample bottle and analyzed on the day of
collection for serum lipid profile tests which was determined by enzymatic colorimetric method in the central
laboratory. The subjects were motivated to take lemon juice of two lemons everyday for 2 months, then the
blood sample of the subjects were again taken for the estimation of serum lipids. Age sex matched Control
group of 30 who were free from any chronic disease were also undergone in the same process. Statistical
significance of differences between the serum lipids of the subjects and control group before and after giving
the lemon juice were evaluated by student’s t test.

Results
Table-I shows that there were significant differences in the cholesterol, triglyceride, low density lipoprotein
(LDL) and high density lipoprotein (HDL) levels of the diabetic patients and control group subjects.
Table-I. Mean + SD of serum lipid profile of all diabetics and Control group before giving lemon Juice.
N = 30

Cholesterol
(mg/dl)

Lipid profile of
Diabetic patients 287.361+13.461
before lemon Juice
Lipid profile of
Control
Group 219.34+4.86
before lemon Juice

Triglycerides
(mg/dl)

LDL
cholesterol
(mg/dl)

HDL
cholesterol
(mg/dl)

165.32+10.12

163.14+5.98

32.32+1.20

126.96+6.36

118.88+41.3

47.753+1.25

Table-II shows that all diabetic subjects showed a significant decrease in serum cholesterol (p<0.0001),
triglycerides (p<0.0001) LDL (p<0.0001) and significantly increase in HDL cholesterol (p<0.0001) after the
treatment of lemon juice after 2 months.
Table-II. Mean + SD of serum lipid profile of all diabetic patients before and after giving lemon Juice.
N = 30

Cholesterol
(mg/dl)

Lipid profile of
Diabetic patients 287.361+13.461
before lemon Juice
Lipid profile of
Diabetic patients 245.361+13.461
After lemon juice

Triglycerides
(mg/dl)

LDL
cholesterol
(mg/dl)

HDL
cholesterol
(mg/dl)

165.32+10.12

163.14+5.98

32.32+1.20

146.32+10.12

142.15+4.98

38.21+1.30

Table-III shows that there were some changes in the lipid profile of the control subjects after the treatment of
the lemon juice but this was not significant statistically.

Table-III Mean + SD of serum lipid profile of control group before and after giving lemon Juice.
N = 30

Cholesterol
(mg/dl)

Lipid profile of
control
group 219.34+4.86
before lemon Juice
Lipid profile of
Control group
189.34+4.86
After lemon juice

Triglycerides
(mg/dl)

LDL
cholesterol
(mg/dl)

HDL
cholesterol
(mg/dl)

126.96+6.36

118.88+41.3

47.75+1.25

116.96+6.36

1071.87+41.3

48.63+1.25

Discussion
The present study was aimed to evaluate the effect of lemon juice which acts as antioxidant on lipid profile of
the diabetic patients and non diabetic control group. The present study demonstrated that the lipid profile of
the diabetic patients were high in comparison to the control subjects. After the treatment of the lemon juice
on the diabetic patients their serum cholesterol, triglyceride and LDL concentrations were decreased and high
density lipoprotein concentration was increased significantly. Though the control group non diabetic subjects
were also given the lemon juice for the same 2 months, cholesterol, triglyceride and LDL concentrations were
change to lower side and HDL towards higher side but this change was not significant. Thus our study
conclude that if lemon juice is taken everyday as a routine in the diet the serum lipids may not rise too high
and the level of lipids in the diabetic patients can also be lowered which will reduce the risk of
atherosclerosis.
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ABSTRACT:
Present study attempts to compare autonomic parasympathetic functions in fresh,
uncomplicated, untreated, clinically ‘hypothyroid’ patients with those in healthy control subjects.
The tools used for evaluation of parasympathetic functions are the Valsalva Manoeuvre and the
Deep Breath Test. These tests are inexpensive and very easy to perform. Thus, if found useful, they
could be used as a cheaper alternative to expensive biochemical tests for routine screening of
patients for hypothyroidism. Using these tests, it was finally concluded that lack of thyroid hormone
does affect the parasympathetic system significantly.
KEYWORDS:
Valsalva Manoeuvre
Autonomic Nervous System

Deep Breath Test
Hypothyroidism
Parasympathetic Functions
Vagal activity

INTRODUCTION:
Autonomic Nervous System plays a crucial role in regulation of visceral functions. Based on
the origin from central nervous system, ANS is subdivided into (1) Sympathetic (thoraco-lumbar
system) and (2) Parasympathetic system (cervico-sacral division). Autonomic effects are mediated
by specific chemical substances released at the terminations of autonomic fibres. They are
acetylcholine liberated at terminations of autonomic pre-ganglionic fibres and also parasympathetic
post-ganglionic fibres and nor-adrenaline liberated at ends of sympathetic post-ganglionic fibres.
These chemical substances act on the target tissue via specific receptors eg. Alpha and Beta
receptors for nor-adrenaline & Nicotinic and Muscarinic receptors for acetylcholine. These receptors
are responsible for the action of such chemical substances on any particular target organ or tissue.
The Hypothalamus in the Central Nervous System controls the ANS by means of the pituitary and
hence other endocrine glands and by direct descending nervous pathways. Hypothalamus remains
under the influence of cortex and limbic system.
Disturbance in autonomic function may present as postural hypotension, bowel dysfunction,
bladder disturbance, visual disturbance, defective sweating, sexual dysfunction, sleep apnoea and
respiratory disturbances. Accordingly, a number of tests have been devised over the years to assess
autonomic function.
Thyroid hormone produces various effects on heart and peripheral vascular system causing
changes in heart rate, blood pressure, ventricular systolic and diastolic functions of heart etc.
(Polikar et al 1993). Clinical and experimental studies suggest that these changes are mainly due to
the direct effect of thyroid hormone on heart and vascular system with alteration in adrenergic state
(Klein and Ojamaa, 1992; Polikar et al 1993; Levey and Klein, 1990) without affecting the serum
catecholamine level. For example, the increased heart rate observed in hyperthyroidism has been
mostly attributed to the sympathetic hyperactive state due to sensitization of cardiac catecholamine
receptors. Sympathetic cardiac nerve does not show any increase in traffic (Christensen 1973)
during hyperthyroid states. However, a number of well controlled studies indicated that the
sensitivity of cardiac pacemaker to catecholamine remained unaltered inspite of excessive thyroid
hormone treatment (Grosman et al 1971; Howit G 1968; Vander Schoot 1965). Kollai (1988)
proposed that increased heart rate in hyperthyroidism could be due to decreased vagal tone. So the
site of action for thyroid hormone is likely to be in the CNS for reducing the vagal tone in
hyperthyroid states because iodothyronine compounds have been isolated from various parts of
nervous system including hypothalamus and medulla (Drafman 1982; Koizumi 1981; Spier 1981).
Autonomic function tests have been used in patients with thyrotoxicosis to assess the effect
of thyroid hormone on central autonomic reflexes (Gordon et al 1996).The present investigation was

undertaken to evaluate autonomic parasympathetic functions in freshly diagnosed, uncomplicated,
untreated hypothyroid patients by using Valsalva Manoeuvre and Deep Breath Test.
MATERIALS AND METHODS:
Fresh, uncomplicated, untreated, clinically ‘hypothyroid’ patients from both sexes were
obtained for the study from OPD of Endocrinology division of Medicine Department in Sir Sundar
Lal Hospital, BHU. Clinical diagnosis of hypothyroidism was based on the presence of seven out of
the following ten criteria: (1) presence of dizziness during postural changes (2) weakness (3) weight
gain (4) constipation (5) cold intolerance (6) menstrual irregularity (in case of female) (7) neck
swelling (8) hoarseness of voice (9) swelling of the limbs (10) changes in sweating pattern and skin
texture, alopecia. The patients were carefully examined and history of the illness was taken before
bringing them to the Physiology Department for evaluation of autonomic functions. Hypothyroid
status of the patients was confirmed by measuring their T3, T4 and TSH levels in the Department of
Endocrinology using standard radio-immunoassay techniques. The study was finally done on sixty
subjects (30 screened patients and 30 normal healthy volunteers).
The commonly known Valsalva manoeuvre was originally described by Antonio Maria
Valsalva (1704) as a method for expelling pus from the middle ear and subsequently this manoeuvre
has become a reliable test for investigating cardiac autonomic reflexes. The subject was asked to lie
comfortably on the bed for 15 minutes. Then he was trained to maintain an expiratory pressure of 40
mm HG for 15 seconds. The apparatus required for Valsalva manoeuvre consists of a standard U
tube mercury manometer. One limb of the U tube is connected to a mouth-piece by a PVC tube. A
needle was inserted in the tubing to provide a small leak during the expiratory strain and thereby
preventing subjects from maintaining the intraoral pressure with their cheek muscles. The mouth
piece was kept in aseptic environment using solution. The subject was then connected with
electrodes to record lead-II of ECG: active electrode in left lower limb and referral electrode in right
upper limb. Right leg was grounded as usual. Recording of ECG was done using a polygraph
machine (Biodevices, India) with a biopotential amplifier model (SO3) on chart paper using ink.
Resting lead-II ECG was taken to note the heart rate at rest; then the patient was asked to take deep
inspiration followed by forced expiration through the tube of the mercury manometer to maintain a
pressure of 40 mm of Hg for 15 seconds. Simultaneous ECG recording was done and continued for
another 20 to 30 seconds after the manoeuvre. Normally, at the onset of inspiratory strain the
increased intrathoracic pressure is transmitted to all the vessels in the thorax which impedes venous
return to the right atrium causing diminished cardiac output and reflex tachycardia through increased
sympathetic activity (Levin 1966). On release of the strain finally arterial pressure raises leading to
increased vagal activity and manifested as bradycardia. Heart rate changes induced by such
manoeuvre were expressed as a ‘Valsalva ratio’ between maximal tachycardia and maximal
bradycardia (Levin AB, 1966).
Valsalva Ratio = 60 / minimum R-R interval (sec)
--------------------------------------60 / maximum R-R interval (sec)
Which implies that:
Valsalva Ratio = maximum R-R interval (sec)
---------------------------------minimum R-R interval (sec)
The normal value of such a ratio is around 1.5 whereas if the value falls to 1.1 or less, it indicates
some sort of autonomic disturbance (Hutchison’s clinical methods, 19th ed. Pg 366).
Standard procedure employed for the Deep Breath Test: The subject was asked to lie flat on
the examination table after a short period of rest. He/She was educated to take slow and deep
inspiration followed by slow and deep expiration each lasting for 5 seconds (time was measured
using a large stop watch). After ensuring that the subject has followed the procedure properly (six

breaths/min), he/she was asked to take rest for 15 minutes. Then the heart rate was recorded by
taking ECG as described above. Now the subject was asked to perform deep breath manoeuvre for
one minute with continuous recording of ECG. Normally tachycardia occurs during inspiration and
bradycardia during expiration (sinus arrhythmia). Heart rate change from expiration to inspiration of
15 beats/min or more was taken as normal whereas fall in heart rate of 10 beats/min or less during
expiration was taken as indicator of absence of sinus arrhythmia. This test is a test for vagal efferent
pathway.
Finally, data pooled from these two tests in selected hypothyroid patients was analysed and
compared with data obtained by administering the same tests to control subjects using unpaired‘t’
test.
RESULTS:
Table showing heart rate variability during and after Valsalva Manoeuvre (each lasting for 15 sec.)
in controls and hypothyroids
0s
Controls 69.6
Patients 79.9

During
5s
10s
72
80
86.0
95.8

15s
85.6
100.3

0s
78.75
97.6

After
5s
10s
75.4
57.6
79.9
78.8

15s
60.8
77.62

Valsalva
ratio
1.69
1.293

Ch
120

100

C
120

100
1.8
Table showing maximum and minimum R-R intervals, heart rates and their differences in controls
and hypothyroids for Deep Breath Test

inute)

Controls
Patients

R-R interval (seconds)
Max
Min
0.921
0.68
0.834
0.684

80
1.6

Heart rate (beats/minute)
Max
Min
79.8
57.8
88.65
72.62

Max HRMin HR
21.4
16.05

Chart show

100

DISCUSSION:
Valsalva Manoeuvre: Mean value of Valsalva Ratio in control subjects was 1.69 whereas in
hypothyroid patients it was found to be 1.29. In an extensive study by A. B. Levin in 1966 with 200
healthy subjects of various age groups (10-70 years), it was found that 96% of them had Valsalva
ratio more than 1.5. Thus, since normal Valsalva Ratio is more than 1.5 (Hutchison’s 1989), this
parameter is abnormally low in hypothyroid patients. Further, the difference in this ratio between
controls and hypothyroids is statistically significant (p<0.001).
Heart rate variability in hypothyroids and controls shows a similar pattern during the
manoeuvre for 15 seconds (Bannister 1988). However, bradycardia which occurred 5 to 15 seconds
after the manoeuvre was not so severe in hypothyroids as compared to controls. Thus it appears that
the reflex vagal activity is reduced in hypothyroid patients. It has been reported that vagal
excitability may be reduced in hyperthyroidism (Kollai & Kollai 1988). Thus it is possible that
thyroid hormones maintain vagal excitability in central mechanism, in such a way so that both hypo
and hyperthyroidism, the vagal excitability is decreased. Further, importance of thyroid hormones in
control mechanism of autonomic reflexes can be understood from the fact that iodothyronine
compounds have been shown to be present in different parts of the CNS including medulla and
hypothalamus which are primary sites for generation and control of vagal tone (Koizumi and Kollai
1981, Dratman et al 1982). Therefore it may be speculated that the present finding of inadequate
bradycardia following Valsalva manoeuvre in hypothyroid patients is due to the central action of
thyroid hormone on vagal tone.
Deep Breath Test: Maximum heart rate or minimum R-R interval occurred in the inspiratory
phases whereas minimum heart rate or maximum R-R interval occurred in expiratory phase.
Individual values for R-R interval (maximum or minimum) were obtained from average of 6
inspiratory (minimum) or expiratory (maximum) R-R intervals during the manoeuvre in each
subject.
Mean values for maximum and minimum R-R interval in control subjects were 0.92 and 0.68
respectively. Difference in heart rate between the two phases of respiration was 21.4 beats/minute
which is normal (>15 beats/minute is normal Harrison 1995).
In hypothyroid patients, mean values for maximum and minimum R-R interval were 0.834
and 0.684 respectively. Mean minimum and maximum heart rates were 72.62 and 88.65 respectively
with a difference of 16.05 beats/minute. Out of 30 patients, 15 had abnormal heart rate difference

90
80

te)

70

i.e. <15 beats/minute. Therefore, since this test is a test for assessing vagal efferent pathway
(Bannister 1998), it suggests that there is impaired vagal activity in hypothyroid patients.
Maximum R-R interval in controls was higher but not significantly different (p>0.05) from
that in hypothyroids. There was virtually no difference in values of minimum R-R intervals between
controls and hypothyroids. Difference in expiratory heart rate (maximum R-R) and inspiratory heart
rate (minimum R-R) was more in controls as compared to hypothyroids. However, again the
difference is not statistically significant (t=1.72, p>0.05). This difference is chiefly due to disparity
in maximum R-R interval (bradycardia, vagally mediated response) between controls and
hypothyroids. This fact further substantiates the impairment of vagal response in hypothyroid
patients.
CONCLUSION:
1. There was an absence of normal bradycardia following Valsalva manoeuvre in
hypothyroidism, suggesting a reduced reflex vagal activity which might have resulted from
reduced central cardiac vagal excitability due to low level of thyroid hormone in these
patients.
2. The valsalva ratio was less than 1.5 in hypothyroid patients. This also signifies altered
central vagal reflex mechanism in hypothyroidism.
3. In deep breath test, 50% patients showed abnormal change in heart rate (<15 beats/minute)
suggesting further reduced efferent vagal activity in hypothyroid patients. This also
corroborates the altered central vagal activity as observed in the Valsalva test.
4. It may thus be concluded on the basis of these two tests in the present investigation that
parasympathetic system and reflex vagal activity is significantly altered in hypothyroidism.
5. It may further be suggested (with a hint of caution!) that these two tests could be used in the
future as tools to screen hypothyroidism in place of expensive biochemical tests. However,
much work needs to be done before they can be used for this purpose.
BIBLIOGRAPHY:
Bannister R, (1988). Autonomic failure. 2nd ed. Oxford University Press
Bannister R, Ardill L, Fentem P (1967). Defective autonomic control of blood vessels in idiopathic orthostatic hypotension. Brain 95, 45774
Christensen NJ (1973). Plasma noradrenaline and adrenaline in patients with thyotoxicosis and myxoedema. Clin Sci; 45: 163
Drafman MB, Goldman M, Crutchfield FL, Gordon JT (1982). Nervous system role of iodocompounds in blood pressure regulation. Life
Sci. 30: 611-619.
Gordon W Ching, Jayne A Franklyn, Terence J Stallard, Jacquie Daykin, Michael C Sheppard, Michael D Gammage (1996). Cardiac
hypertrophy as a result of long term thyroxine therapy and thrrotoxicosis, Heart: 75, 363-368.
Grossman W, Robin NI, Johnson LW, Brooks H, Selenkow HA, Dexter L. (1971). Effect of beta blockade on the peripheral manifestations
of thyrotoxicosis. Ann Intern Med; 74-875.
Harrison’s Principles of internal medicine (1994) vol 2, 2222-23
Hutchison’s clinical methods (1989) 365-366
Howitt G, Rowlands DJ, Leung DT, Logan WE. (1968). Myocardial contractility, and the effects of beta-adrenergic blockade in
hypothyroidism and hyperthyroidism. Clin Sci; 34: 485
Klein I, Ojamaa K. (1992). Cardiovascular manifestations of endocrine disease. J Clin Endocrinol Metab. 75: 339-342.
Koizumi K, Kollai M (1981). Control of reciprocal and nonreciprocal actions of vagal and sympathetic efferents: Study of centrally
induced reactions. J. Auton. Nerv. Syst. 3: 483-501
Kollai B and Kollai M (1988). Reduced cardiac vagal excitability in hyperthyroidism. Brain Res. Bull. 20(6): 7850790
Levey GS, Klein I (1990). Catecholamine thyroid interactions and the cardiovascular manifestations of hyperthyroidism. Am. J. Med. 88:
642-46
Levin AB (1966) A simple test of cardiac function based upon the heart rate changes induced by the valsalva maneuver. Am. J. Cardiol. 18:
90-99
Polikar R, Burger AG, Scherrer U, Nicod P. (1993). The thyroid and the heart. Circulation. 87: 1435-1441.
Spyer KM (1981). Neural organization and control of the baroreceptor reflex, Rev., Physiol, Biochem, Pharmacol. 88: 23-124.
Van der Schoot JB, Moran NC (1965). An experimental evaluation of the reported influence of thyroxine on the cardiovascular effects of
catecholamines, J. Pharmacol. Exp. Ther. 149: 336-345

8]
PATTERN OF APPEARANCE AND AGE FROM SESAMOID BONES IN HAND
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ABSTRACT:
Sesamoid bones (Arabian word meaning seed like small bone arising in tendons at the point
of maximum friction) were studied in the present study conducted on 592 subject of Ahmedabad.
The commonest site at which sesamoid bone observed in hand was the ulnar side of head of first
metacarpal bone (in 1001 boys and girls). The other sites in descending order of frequency were the
radial side of head of 1st metacarpal bone (in 36% cases), head of 5th metacarpal bone (in 30%
cases), head of 2nd metacarpal bone (in 14% cases) ulnar side of head of 1st phalanx of thumb (in
12.46% cases), The unusual sites were the head of 3rd and 4th metacarpal bones (in 3 girls only).
The only sesamoid bone which followed definite age pattern was the one on the ulnar side of head
of 1st metacarpal bone. The appearance of sesamoid bones was earlier in girls than boys by 3 to 4
years,

INTRODUCTION
Various workers inside as well as out side India worked on assessment of age from
epiphyscal union in different bones on the body. Only few workers worked out age from the
appearance of patella which is considered to be bigger sesamoid bone in the body. According to
Joseph (1951) the sesamoid bones in hand appear in teen age and earlier in girls by three years.
Except this study we did not come across any work on the age pattern of appearance of sesamoid
bones. In the light of this an effort has been made to work out the age pattern of appearance of
sesamoid bones in hand in the present study and its possible contribution towards age assessment in
medico legal cases.
Correspondence author:* Head & Associate Professor (Department of Forensic Medicine)
Co author:* * Associate Professor (Department of Anatomy)
*** Junior Lecturer (Department of P&SM)AMC MET Medical College
Maninagar, Ahmedabad.
**** Assistant Professor (Department of P&SM) B.J.Medical College, Ahmedabd.
MATERIALS AND METHODS:
The present study was conducted on 592 subjects (313 boys and 279 girls) from the schools
and colleges of Ahmedabad. The criteria for selecting the cases were as given be1ow:
1
(1)
Bonafide residents of Ahmedabad or the families settled in Ahmedabad for the last
three generations.
2
(2)
Cases whose data of birth could be verified either from parents, horoscope, or
hospital record were included in the present study.
(3)
Only subjects of sound health were included in the present study. Clinical screening
of the cases for the diseases known to affect the epiphysis union was also done

3
.
4
(4)
Factors like dietary habits (Veg/Non-Veg.), economic status, Rural/Urban habitat,
eruption of teeth, height of the subjects and physical exercise were also studied to find out any
correlation to epiphysis union.
The age range covered in the present study was between 10 years to 21 years in boys and 10 to 20
years in girls. Groups were made at an interval of every six months e.g. the age of 10 years as group
I, 10.1/2 years as group II and II years as group III and so on. In each group 10 to 15 subjects were
included. In each case skia gram of wrist joint including hand was taken in P.A view.

1
2
3
4
5
6
7
8

OBSERVATIONS AND DISCUSSION:
The different sites at which the appearance of sesamoid bones observed were (in
descending order of frequency):
(1)
Ulnar side of Head of 1st Metacarpal bone.
(2)
Radial side of head of 1st Metacarpal bone.
(3)
Head of 5th Metacarpal bone.
(4)
Head of 2nd Metacarpal bone.
(5)
Head of 1st Phalanx of Thumb.
(6)
Heads of 3rd and 4th Metacarpal Bones.
(1)ULNAR SIDE QF HEAD OF 1st METACARPAL BONE:
GIRLS:The youngest case showing appearance was 10 years, 2 months, 20 days
old. 100% girls showed appearance by the age of 13 1/2 years. Average age of
appearance 12 1/2 years. The acceptable rage: 11 1/2 years to 13 1/2 years.
BOYS:
The youngest case showing appearance was 11 year 11 months, 06
days old. 100% boys showed appearance by the age of 17 years. Average age of
appearance: 16 years. Acceptable range: 15 years to 17 years.

Age
at
which Nil
case
showed
appearanc
e

Age
at
which
10% cases
showed
appearanc
e

10.5 years

13.5 years

14 years

Age
at
which
25% cases
showed
appearanc
e

Age
at
which
50% cases
showed
appearanc
e

Age
at
which
75% cases
showed
appearanc
e

Age
at
which
100%
cases
showed
appearanc
e

11 years

11.5 years

12.5 years

13.5 years

14.5 years

15 years

16 years

17 years

This was the only site at which sesamoid bone followed definite age pattern both
in boys and girls. The appearance of this bone was earlier in girls by 3 to 4 years
than boys. It may be fused to the head of metacarpal or lie separately. It was also

interestingly observed in few cases in both sexes that there were two sesamoid
bones at this site instead of one.

(2) RADIAL.SIDE OF HEAD OF 1st Metacarpal BONE:
GIRLS; Youngest girl showing appearance was 10 years, 8 months, 7 days oldAfter this age only 84 girls out of 261 cases showed appearance i.e. the
appearance was in 32 . 18%c cases.
BOYS; Youngest boy showing appearance was 13 years, 6 months, 15 days old.
After this age only 82 boys out of 206 cases showed appearance i.e. the
appearance was in 39.1B% cases. Its frequency of appearance was 2nd in
descending order.
(3) HEAD OF 5th METACARPAL BONE:
GIRLS: Youngest girl showing appearance was 12 years, 5 months, 18 days old.
After this age 70
girls out of 218 cases showed appearance i.e. the appearance was: 32.11%.
BOYS: Youngest boy showing appearance was 15 years, 7 months 26 days old.
After this age 40
boys out of 142 cases showed appearance i.e. the appearance was 28.16%.
The frequency of appearance of this bone was third in descending order.

(4) HEAD OF 2nd HETACARPAL BONE:
GIRLS: Youngest girl showing appearance was 12 years, 5 months 26 days old.
After this age only 34 girls out of 218 cases showed appearance i.e. the
appearance was only in 15.5% cases.
BOYS: The youngest boy showing appearance was 16 years, 3 months, 03 days
old. After this age only 15 boys out of 113 cases showed appearance i.e. the
appearance was only 12.7% cases
It was fourth in descending order of frequency in its incidence of appearance.

(5) HEAD OF 1st PHALANX OF THUMB:
GIRLS: Youngest girl showing appearance was 12 years, 5 months 26 days old.
After this age 25 girls out of 218 cases showed appearance i.e. the appearance was
in 11.46 % cases.
BOYS: Youngest boy showing appearance was 17 years, 01 month, 23 days old.
After this age 14 boys out of 104 cases showed appearance i.e. the appearance
was in 13.46% case. The frequency of appearance of this bone was fifth in
descending order.
(6) HEAD OF 3rd METACARPAL BONE:
The appearance of sesamoid bone at this site was occasional. It was occasional. It
was seen only in 3 girls. The earliest case showing appearance was 12 years 5
months 21 days old. It was not seen in boys.
(7) HEAD OF 4th METACARPAL
The sesamoid bone at this site was observed in only one girl aged 15 years 5
months and 9 days old. It was not seen in boys.

CONCLUSION:
The sesamoid bone on the ulnar side of head of 1st metacarpal bone appeared in
100% cases and also followed a specific age pattern and hence it is of use in age
estimation. As the other sesamoids are not appearing in 100% cases, they are only
of limited use by providing the lower age limit before which they never appeared.
Their appearance earlier in girls by 3-4 years is in accordance with the finding of
Joseph (1951). In cases of mutilation where only a hand is coming for
examination these sesamoid bones along with carpals, metacarpals and phalanges
may prove useful in age assessment.
REFERENCES:
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Embalming of cadavers by gravitational method
Dr. Dimple S. Patel (Associate Professor), Dep’t. Of Anatomy.
Dr. Rohit C. Zariwala (Head & Associate professor), Dep’t. Of Forensic Medicine.
AMC MET Medical College, Maninagar, Ahmedabad.
Human Anatomy is the branch of science which studies the structure of human body
by dissecting so as to understand the structural parts. Cadaver dissection forms the basic Of
understanding human body in the field of medicine, dentistry and all paramedical
sciences.
The artificial method of mummifying or embalming dead bodies was known to the ancient
Egyptians, and the specimens of their mummies are to be found in the British Museum of London
in a very well preserved condition, after thousands of years. (01). Cadaver dissection for
anatomical study is mentioned in the Sushruta Samhita. (02)
Cadaver preservation by arterial injection was introduced by Wepner (1620-1695) and in
England by William hunter 916818-1783).With the discovery of formaldehyde in 1863, the
process of the preservation of the human cadaver has undergone great advancement . The
procedure of dissecting a human body is tedious and time consuming. However it can be done
only on a well preserved body by proper embalming so that the body is well preserved without
dehydration and decomposition or the dissected parts may be displayed in the museum for
teaching and learning.
Embalming a word for old English phrase to apply balm is derived from the Latin with
em-encapsulate and balming or balsam – any aromatic resins produced by certain trees of the
mint family in most modern cultures is an art and science of temporarily preserving human
remains to forestall decomposition and make it suitable for display. The three goals for
embalming are thus; preservation, sanitization and presentation of a dead body. Embalming has a
very long and cross cultural history with many cultures giving it a greater religious meaning.
Now the position of being embalmed is being crowded by numerous world famous personalities.
An embalmer is someone who has been specifically trained in art and science of embalming.
Embalming chemicals are variety of preservatives, sanitizing and disinfecting agent and additives
used to temporarily prevent decomposition and restore natural appearance of the body. A mixture
of these chemicals is known as embalming fluids.
ARTERIAL FLUID:
The embalming fluids injected into the arteries for preservation of cadavers is called arterial fluid
consisting of preservatives, antimicrobial agents, buffers, wetting agents moisture retaining
agents, perfumes and diluents. The pH of the living body is maintained at 7.4. Formaldehyde
combines with the normal and abnormal products of the dead tissues of the body. The amount of

gas required to saturate the tissues is called the formaldehyde demand of the body. A diluted
embalming solution of larger volume is required so that uniform distribution of formaldehyde
throughout the body. If a small volume is injected the embalming solution spread superficially
because of low resistance leaving the deeper tissues unaffected. After a day or two the deeper
tissues soften and delay causing embarrassment to the embalmer. Arterial injection is forcing of
fluid into an artery to reach the tissues through the arterioles and capillaries. In embalming the
diffusion occurs at the capillary level so that tissues and the cells are well preserved. It is
therefore the capillaries which form the main basis circulation. The total surface capillary
exchange in man weighing 70 kgs is approximately 600 sq.mm. With about 40-50 million
capillary of size 8x700 microns. There are several other factors besides the capillary resistance
and chemical composition of the solution which determine the flow and diffusion of fluid into the
tissues. These are the injection pressure osmosis, dialysis (diffusion) and gravity.
GRAVITY:
In post embalming phase the fluid filled in vessels will gradually subside and disappear into the
tissue by the combined action of osmosis, diffusion (dialysis) and by gravity. The dependants’
part gets sodden and swollen or there may be even oozing of the fluids through the skin if the
position of the subject is not altered for some time.
ADVANTAGES:
-It is simplest, slowest of the injection methods.
-There is constant flow of embalming fluid as long as there is fluid in the percolator.
-Economical
-No energy required. Operation is quite and does not require any supervision.
DISADVANTAGES:
-Pressure range is limited.
-Refilling is tedious
-Prolongs the time of embalming.
-Distribution is uneven.
AIMS OF EMBALMING ARE TO ACHIEVE THE FOLLOWING IN A COST
EFFECTIVE AND SAFE MANNER:
(1) Prevention of growth of fungus.
(2) Minimizing risk or fear of infection on contact with dead body.
(3) Preserving a life like appearance with natural color.
(4) Preventing putrefaction/desiccation.
(5) Preventing contamination from insects and maggots.
(6) Long term preservation of organs with minimal shrinkage/distortion.
(7) Preventing over hardening, maintain flexibility of internal organs.
(8) Reduction of environmental chemical hazards(Formaldehyde)
The ideal time for embalming is as soon as possible or within a period of one week after
death with arterial embalming by gravitation method. This is simplest and safest with
gravity bottle placed at 3-4 feet above the height of embalming table providing a pressure
of 0.6 kg/sq.cm. The maximum local temperature ranged between 19 and 36 degrees
centigrade and the humidity between 30 and 100%. The body is placed on the embalming

table with clothing removed. It is washed, positioned in the desired state with the upper
limbs by side, the head slightly elevated by 10 cms and placed on a head rest in a slightly
extended position. Nasal and oral cavities are are disinfected by soaking cotton with
arterial solution and plugging the orifices. A skin incision of 5 cms length is made at the
level of the upper border of thyroid cartilage along the anterior border of sterno-cleidomastoid muscle. The muscle is pushed laterally to expose the carotid sheath. The
common carotid artery is dissected and elevated to the surface. A vertical incision is
given on the anterior wall of the artery and cannula is inserted toward the head region and
tied with thread. The screw cap is opened and one liter of mixture is allowed to enter the
head and face region. The cannula is withdrawn slowly and ligature is tied tightly. The
cannula is put again facing downward and the remaining solution is allowed to pass
through it. The cannula is removed, the artery ligated and the incision sutured with
muscle cutting needle and thread. These embalmed cadavers are then stored in tanks
contain 10% formalin diluted in water. It is ideal that these cadavers are removed and
washed thoroughly before the dissection room should be well ventilated with exhaust fan
to eliminate the formalin vapor.
REFERENCES:
(1) Modi’s Medical Jurisprudences and Toxicology, 22nd Edition.
(2) Embalming, Principles and legal aspects, 1st Edition.

The Adolescent Girl & Nutrition – A Neglected Dimension
Dr Neeta Bachlaus, Associate Professor, Deptt of Physiology,
Govt Medical College, Surat
Adolescence (10-19years of age) particularly forms irreplaceable period
in life as it is the time of intense physical psychosocial and cognitive development. It
refers to the time between the beginning of sexual maturation (puberty) and
adulthood. It is a time of complex myriad of physiologic & psychological maturation
not only physical growth and changes but also emotional, psychological, social, and
mental changes and growth; becoming "adult-like" in behavior. The fact is that
adolescents gain upto 50% of their adult weight, more than 20% of their adult
height and 50% of their adult skeletal mass during this period. Stress on increased
nutritional needs should be laid at this juncture.
The adolescent girls in particular remains not only largely neglected but
often ignored their needs difficult to measure, as also they are a hard to reach
population because of social and cultural reasons which include traditional beliefs
and customs. The adolescent girl population consequently faces a succession of
grave nutritional challenges affecting not only their growth and development, their
livelihood as adults but also safe motherhood. Under nourishment and neglect is
reflected by their poor body size/ growth and narrow pelvis as they grow into
adolescence, making child bearing a risk.

Nutrition & health of a girl child & adolescent requires greater attention in
developing countries as this has a direct impact on child bearing age. It is a crucial
period as the dynamic growth requires increased demand of nutrition but when
associated with poor intake of all nutrients compounded with menstrual losses put
the adolescent girl at high risk of nutritional deprivation & deficiency this leads to
increased nutritional morbidity. In developing countries majority of population
practice early marriages approx. 15 % of girls are married before the age of 20
years. This early marriage puts women vulnerable to multiple health problems like
pregnancy induced hypertension, intra partum hemorrhage, abnormal
presentations besides she is ignorant about the practice of family planning & has no
role in decision making. Health is adversely affected as early marriage leads to long
fertility period & the woman is exposed to constant childbearing & child rearing.
Therefore human and national development can be reinforced and
accelerated only by promoting sustainable health and nutritional well-being of
adolescent girls.
To summarize, the main nutrition problems affecting adolescent girl
populations include:
• Undernutrition in terms of stunting and thinness, catch-up growth
and intrauterine growth retardation in pregnant adolescent girls,
• Iron deficiency and anemia,
• Iodine deficiency,
• Vitamin A deficiency,
• Calcium deficiency.
• Other specific nutrient deficiencies e. g. zinc,folate
• Obesity
Calorie and protein requirements though maximal may not be matched
by their intake. Dietary restraint has its link with the growing prevalence of eating
disorders including bulimia nervosa and anorexia nervosa. Moreover increased
physical activity, combined with poor eating habits and other considerations e.g.
menstruation and pregnancy, contribute to enhance the potential risk of poor
nutrition.
The consequences of iron deficiency are inconspicuous but serious
including decreased work performance, impaired body temperature regulation
altered intellectual performance. Iron-deficiency anemia results in developmental
delays and behavioral disturbances (e.g. decreased motor activity, social interaction,
and attention to tasks). Girls with poor iron status had significantly lower IQ
(intelligence quotient) scores than in those with borderline or good iron statuses. If
low iron status persists into early reproductive years there is an increased risk of
low birth weight, stillbirths, and preterm delivery. Iron-deficiency anemia also
contributes to lead poisoning by increasing the gastrointestinal tract’s ability to
absorb heavy metals, including lead. Iron-deficiency anemia is associated with
conditions that may independently affect infant and child development (e.g., low
birth weight, generalized undernutrition, poverty, and high blood level of lead) that

need to be taken into account when interventions addressing iron-deficiency anemia
are developed and evaluated.
Iron-deficiency anemia among adolescent laborers (e.g., tea pickers, latex
tapers, and cotton mill workers) in the developing world impairs work capacity; the
impairment appears to be at least partially reversible with iron treatment.
Ensuring a sustainable adequate intake of iodine by all adolescent girls and
women of child bearing age prior to conception –in the long term through iodized
salt and, if necessary, in the short term through distribution of iodized capsules as
iodine deficiency causes mental and growth retardation in the offspring.
Inadequate consumption of fruits and vegetables is
common among adolescents. In particular, young women from low socio-economic
backgrounds and those with limited family connectedness tend to have low
consumption of fruits and vegetables. Fruits and vegetables are sources of key
vitamins, such as folate, which is linked to the prevention of neural-tube defects in
offspring. The antioxidant and photochemical contents of fruits and vegetables also
have a role in preventing heart disease and cancer. Consuming fruits and vegetables
daily with particular attention to adequate folate intake should be a nutritional
priority for young women.
Maximizing peak bone mass during the first two to three decades of life by
intake of milk and milk products, the best source of calcium help to prevent
osteoporosis at a later age.
Current lifestyle trends can influence the nutritional adequacy of
women’s diets. Less structured eating, with a shift in food consumption from meals
to snacks, is common yet the nutritional consequences are unclear .High energy
snack foods and supersizing portions of popular foods promote overeating and
imbalance which contributes to obesity.
The area of adolescent health is difficult to study. There are many unknown
factors and consequences for all of these forms of malnutrition during adolescence,
in terms of standards, measurement indicators and health consequences.
Amongst the adolescent girls malnutrition is an exceptionally
large complex problem. Guidelines and appropriate recommendations formulated/
need to be formulated for action by the government should be well disseminated and
integrated in the society.
The recommendations for the action, which are directly relevant, include:
• Development and implementation of natural nutrition policy
programmes and plans of action with emphasis to adolescent girls.
• An international growth reference suitable for adolescent children
should be developed;
• Assessment, advocacy, prevention and control initiatives need to be
specifically developed to reduce anemia in adolescent girls.
• Emphasis on nutritional adequacy for adolescent girls with the
sustained strengthening of household food security needs to be
developed.

•

The importance of health and nutrition for adolescent girls needs to
be alerted by the governments and communities with mass
information and awareness programmes.
In nutshell health care must be made available, accessible, affordable and
acceptable to adolescent girls along with improvement in nutrition & health.
Control should be exercised over resources & health. Innovative strategies should be
evolved for compliance of preventive supplementation and educational institution
play a key role in it. In context to the iron deficiency anemia, the poor
bioavailability of Iron resulting to the low absorbable iron intakes must be
addressed. Emphasis should be laid and corrective measures for parasitic
infestations like malaria, helminthes should be done.
Programs should be concentrated on whatever is doable in the region.
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CASE REPORT
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Abstract:
Palmaris Longus is a small vestigial and slender muscle that arises from the medial
epicondyle and from adjacent intermuscular septa. The muscle passes anterior to the
flexor retinaculum and is inserted to the flexor retinaculum and palmer aponeurosis often
giving a tendinous slip to thenar muscles (2,3,5). The muscle is characterized by its short
belly and long tendon (2).
Material and Methods:
In routine dissection of an adult male cadaver in the department of Anatomy a variation
was noted. The superficial flexor muscles of the forearm were dissected and the specimen
was photographed.
:
In the present case, the Palmaris longus took origin from the medial epicondyle by the
common
flexor tendon and from the ante-brachial fascia in both limbs. On the left side the belly of
the muscle ends in a tendon which after some distance again becomes muscular (Fig.1).
This muscular part then proceeds distally and passes in front of flexor retinaculum to
become continuous with the palmar aponeurosis. The length of the proximal fleshy part
was about 6 cm (Fig.2) and that of distal fleshy part was about 11 cm (Fig.3). The middle
tendinous part measured about 7 cm.
Discussion:
Palmaris longus takes origin along with other superficial forearm flexor muscles as a
fleshy belly and forms a long slender tendon which passes in front of flexor retinaculam
and is continuous with the central part of palmar aponeurosis. Palmaris longus has been
suggested to be phylogenetically degenerating muscle. It is suggested that the muscle
once existed as a flexor of the proximal phalanges, with its tendons lying in the palm
superficial of those of flexor digitorum superficialis and splitting around them to be
attached to proximal phalanges (2). The muscle may have a proximal tendon or be
reduced to a tendinous strand. It may be digastric or reduplicated. It may also end in
antebrachial fascia, tendon of flexor carpi ulnaris, pisiform, scaphoid etc., (6). Reimann et
al (1944) found the muscle absent in 281 out of 2205 specimens. 15 muscles had
accessory slips and four were double. In addition about 9% of palmaris longus showed
noticeable variations, of which about half were variations in form such as a centrally or
distally placed belly instead of a proximal one, and duplication or splitting of the tendon
(1).
In the present case, the palmaris longus is digastric having two muscle bellies and
a central tendon. After its fleshy origin the muscle became tendinous only to become
fleshy again after short distance. The fleshy belly is then inserted into palmar aponeurosis
without becoming tendinous again. As the muscle is thick near its insertion and covers
the median nerve, it may be mistaken even as flexor digitorum superficialis.
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Illustraltions:

Fig. 1 showing digastric palmaris longus muscle. PL-1 proximal fleshy part, PL-2 middle
tendinous part and PL-3 distal fleshy part.

Fig.2 showing measurements of proximal and middle parts of palmaris longus.

Fig.3 showing measurement of distal part of palmaris longus.

4th ACADEMIC MEET 2010
September 2010
CONFERENCE OF APPI Ahmedabad chapter

Concept: SPORTS AND EXERCISE AS
MEDICINE OF NEW MILLENIUM
Feed back: soham2007@yahoo.com
www.themedicalacademy.net

The views expressed by the authors do not necessarily reflect those of the
Publisher/Editorial team. No responsibility is accepted for errors or ommission.
All efforts have made to prevent all type of errors, if any error found is to be forgiven.
Articles can be sent for primary review on following address.
FROM :
EDITOR
DR. JANARDAN V. BHATT
M.D. (Med.), M.D. (Phys.), Ph.D. (Phys.)
BASIC MEDICAL SCIENCES FORUM of
APPA, Corresspondence Address :
POST BAG NO. 06 ELLISBRIDGE POST OFFICE,
AHMEDABAD - 380 006. GUJARAT INDIA. Email
: soham2007@yohoo.com
Websites :http//:www.themedicalacademy.com

BOOK-POST

