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LEARNING FOR TEACHING
Dr Janardan V Bhatt
Prof and Head Physiology, AMCMET Medical college
,Ahmedabad 380008
Current concept of education technology has convinced us that our education
process should be learners based where learner is in center and teacher just
observer to see that whether learner learns or not. Than it is not matter what
methods of teaching is used... Traditional class room teaching is again a teacher
focused rather than learners focused The teacher usually give infinite information
lecture without knowing whether the learners learn or not So the integrated
teaching is emphasized in so many sessions of education technology workshops.
Actually now a days there are numbers of learning resources other than teacher
due to giant explosion of course, in information technology (IT) even and above
the lecture notes, textbooks ,laboratories , cadavers. A wide range of learning
material is now available, at the touch of a button, on the internet. Of course, not
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all of this material is scientifically sound. All such learning processes are passive
and one never knows that whether learner has learned truth or vise a verse.
To make learning process active integrated learning appears to be a good
answer if it is integrated with curriculum and make our examination system on
such alteration. One should never forget that is always the examination that
motivate the learner to learn
There are two methods of integrated teaching
1] Traditional approach where topics i.e. coronary circulation or Regulation of
hypertension are selected and anatomist, physiologist, pathologist,
pharmacologist, physician, surgeon….all concerned disciplines will deliver their
knowledge. This can associated with giving written material or pamphlets which
will be never mind how lengthy material is. This mean that the material given to
the students, much of which is delivered in a didactic and passive way, and not
different than the regular lectures of anatomy, physiology, pharmacology and
pathology lectures given by faculties. . The topics and concepts are important,
but the level of detail delivered will be excessive.
2] Second approach is case based or so popular term problem based. First the
student get the case scenario .It can be a clinical case /patient, on paper, video
or even intranet. Here a small group of students. The students and teacher jointly
decide themselves what they need to learn depending upon time and level of
students and resources available. The biggest problem for students on all PBL
courses is working out the level of detail required – and I sadly, but realistically,
have to add this – to pass their exams unless the examinations are made
problem based. Advantage here certain extent is that it is up to students how
deep they want to learn: some will enjoy going into a great deal of detail and
others will avoid it.
TO be a good, competent doctor, the person must have adequate
knowledge of sciences underpinning medicine. BUT we have yet to get answer
what much quantity of science knowledge required and even more complex is
how and when it should be taught even who should teach it and even how to
teach it. We know that medicine is both an art and a science .It is not arts that
arts students can be given such knowledge. It is a science and traditionally ,it is
given a clear cut three compartments pre-clinical/Para clinical and /clinical
phases .Pre clinical phase again divided into various basic sciences i.e.
physiology ,anatomy ,biochemistry, together with genetics, histology and
embryology are taught in isolation from each other, using curricula laid down by
the heads of each discipline. And such curriculum is again provided by higher
level authorities which rarely challenged .All the subjects are taught
independently, in the lecture forms full of imparting knowledge/information. The
major drawbacks of such method is
a) repetition of same topics by multiple faculties
b) Factual overload: a substantial amount of material that students exposed are
unnecessary for prospective doctors. an issue about the level of detail
students were expected to memorize, , waste of time and curriculum-
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‘curriculum hypertrophy’ .Every faculties want increase curriculum with
deceasing anything .
c) Relevancy: It is argued that curriculum is discipline context, rather than a
clinical context.
d] Lack of integration: Many opportunities for integrated teaching, both horizontal
and vertical, are missed. Departments are in competition, interdepartmental
cooperation not adequately encouraged. An attempt to introduce clinical skills
teaching into the early part of the medical course, still not encouraged
e] Emphasis on teaching rather than learning
Today style of teaching is highly didactic, with a very strong emphasis being on
teaching rather than learning: there were lectures, lectures and more lectures;
hours and hours of anatomy dissection; and endless pointless and costly
practical. Clinicians constantly complained that the students they helped to
selected had lost all motivation by the time they reached them in third year. The
preclinical years were seen as a test of endurance, a painful hurdle students had
to overcome before they were allowed get near a patient. Yet nothing changed;
the discipline-based lobbies refused to yield their power.
There is no single best approach to designing modern medical course to cover
the basic and clinical sciences. This variety in style is important. Different
students want different things. Some are fascinated by science and can’t get
enough of it. Some want to be researchers. Others are only interested in people.
Some come into medical school with a science degree already .Some even have
a PhD. Others enter medical school with a degree in history, or philosophy, or
law, or economics and with only a basic understanding of science. Some like
learning in groups. Others like to work on their own pace. Some want to have
perceived as relevant or practical while others like to take time to reflect and like
to understand the theory behind everything they have to study. Therefore it is
only appropriate that students should be able to select the school that suits their
particular needs
Reference: P. McCrone, Basic and clinical science ,Chapter 33 Page No.255260, A Practical guide for Medical teachers Third edition Edited by John A Dent,
Ronald M Harden, Published by Churchill Livingstone Elsevier Publications
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PREDIABETES STATUS IN OBESE & PREOBESE WOMEN IN
THE AGE GROUP 45 - 49 YRS.
Dr.A.Pranita, Dr. (Mrs) A.V.Phadke, Dr.Brig.Ratan Singh,
Dr.R.R.Melinkeri, Dr.A.R.Joshi,
MD Physiology, Bharati Vidyapeeth University Medical College,
Dhanakawadi Pune 43. (INDIA)
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Abstract:
Background: - The association between Type 2 Diabetes Mellitus and
Obesity is very close. Prediabetes status i.e. Impaired Fasting Glucose
(IFG) reflects an intermediate condition between normality and diabetes.
Obesity is an important risk factor for it. In women between 45-49yrs
obesity is more common with high prevalence of Impaired Fasting Glucose.
Prevalence of IFG also seems to be higher in women than men in the Indian
population. The present work is planned to study the prediabetic status in
preobese and obese women with the help of estimation of Fasting Blood
Glucose (FBG) levels.
Objectives:- To study fasting blood glucose levels of the Normal weight , Obese
& Preobese women to assess the Prediabetic status in all groups.
Method:-Fasting Fasting Blood Glucose levels and BMI were estimated in 300
asymptomatic middle aged women with no family history of Type 2 Diabetes
Mellitus.(D.M.) divided in Control (I),Preobese(IIa) & Obese group(IIb).The
results analyzed statistically correlation coefficient and z test.
Result & Conclusion:- Mean FBG levels in preobese and obese group are
higher than control group. In the entire subject population (n=300), a statistically
significant linear correlation between BMI with FBG levels. I.e. Fasting Blood
Glucose levels were increased with increased BMI.In a nutshell BMI may be
good risk predictor for Type 2 D.M. specially in middle aged women.
INTRODUCTION
India is undergoing a rapid epidemiological transition with increased urbanization
and socio-economic development which has resulted in a dramatic change in
lifestyle, consisting of physical inactivity, diet rich in fat, sugar and salt coupled
with a high level of mental stress. This has led to increased incidence of lifestyle
diseases like hypertension, type 2 Diabetes Mellitus dyslipidemia, obesity and
ischemic heart diseases.1
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Diabetes mellitus (D.M) comprises of a group of common metabolic disorders &
is characterized by a state of chronic hyperglycemia due to defective production
of insulin or increased resistance of body to its action.2
Obesity may be considered as dynamic process of accumulating and ‘filling’ of
fat cells , resulting in an additional tax on essential organs such as the heart,
liver, and kidneys. This process of ‘supporting and carting’ of weight for many
years apparently takes its toll on the vascular system and when the crude relative
risks of obesity for each disease condition are calculated, diabetes mellitus is
found to be the highest .3
The connection between obesity and Type 2 D.M is so strong that
attempting to treat diabetes properly without managing any coexisting obesity is
almost futile. The association between these conditions is so close that many
experts consider obesity and type 2 D.M to be different ends of the same
spectrum therefore together called as ‘diabesity’. 4 For this reason obesity can be
viewed as a prediabetic condition .
In India, 41 million people are diabetic (Type 2 D.M.) and by 2025, the number
is expected to be 68 million. As on today every fifth diabetic person in the world
is Indian .Therefore India is called diabetic capital of the world. It is also projected
that out of these, 20 millions are obese .5
The incidence of Diabetes Mellitus increases with age. So, American
Diabetes Association (ADA) recommends screening of all individuals more than
45 yrs, every 3 years as early detection of the disease which may help to
improve its outcome.6
Currently there are two tests used to diagnose diabetes: Fasting Blood
Glucose (FBG) and Oral Glucose Tolerance Test (OGTT) .Both tests are valid
but the Expert Committee of American Diabetes Association7 continues to
recommend the Fasting Blood Glucose as the preferred diagnostic tool because
it is more convenient, less expensive and still more reliable.
There is growing evidence of Impaired Fasting Glucose (IFG) or
prediabetes which is defined as fasting plasma glucose level between 100-125
mg/dl7 that reflects an intermediate condition between normality and diabetes.8
Along with Type 2 D.M. Impaired Fasting Glucose is also associated with several
cardiovascular risk factors like increased triglycerides, decreased high density
lipoproteins and high blood pressure. As a result, its occurrence in the patient
increases the risk of cardiovascular disease (CVD) and death.9,10
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Obesity is more common among women than men especially in the age
group of 45 – 49 years.11 Prevalence of IFG also seems to be higher in women
than men in the Indian population.12The present work is planned to study the
prediabetic status in preobese and obese women with the help of estimation of
Fasting Blood Glucose (FBG) levels.
MATERIALS AND METHODS
The proposed study was a cross sectional study .The purpose was to evaluate
physiological parameters like fasting blood glucose in middle aged women along
with other parameters like weight, height and assess their relationship .The study
was conducted in a private dispensary in Pune and the Department of Physiology
of a medical college in Pune.
It was conducted in 300 women volunteers in the age group between
45 –49 years .The volunteers were divided into two groups:
Group I : - Control group comprised 100 women volunteers with a
Body Mass Index (BMI) between 18.50 – 24.99 Kg / m2 (Normal)
Group II

: - Study group comprised 200 women which were further

divided into two sub groups depending on the BMI.
II a: group of 100 women volunteers with BMI between 25 29.99 Kg / m2
(Preobese)
II b: group of 100 women volunteers with BMI ≥ 30.00 Kg / m2 (Obese)
Exclusion cliteria:
a) Volunteers suffering from any chronic aliment were excluded from the
study on the basis of history.
b) Volunteers with family history of Diabetes Mellitus and having Diabetes
Mellitus and
c) History of taking any kind of long term medication was excluded from the
study.
The purpose of the study was explained to all the groups and a written consent
was obtained. Volunteers were interviewed in person to obtain a detailed medical
history. A thorough clinical examination was performed on all volunteers.
Methodology:
1) For Calculating BMI
Body weight was measured and recorded to the nearest of 1 kg between 8 to 9
a.m. while the subject was minimally clothed and bare feet, standing motionless
on a weighing scale .

9

Height was measured to the nearest of 1 cm while subject was standing in
erect position barefooted on flat floor against a vertical scale and with heels
touching the wall and head held straight.
BMI is calculated using well documented Quetelet’s Index11
2) Estimation of fasting blood glucose: Specimen collection and storage:
The fasting blood sample of 2 ml was drawn with appropriate aseptic
precautions early morning between 7 – 8 am after a minimum of 8 hrs
fasting. Plasma was separated by centrifugation and fasting blood glucose
was estimated by Glucose Oxidase Peroxidase method. (GOD/POD) 13,14
Interpretation of Fasting Blood glucose levels: (mg /dl) after obtaining
values of fasting blood glucose levels of the subjects, they were classified
into normal, IFG or Diabetes as per the Expert Committee of ADA norms.7
Category

FBG levels

Normal

< 100

IFG (Impaired Fasting Glucose.)
100 - 125

Analysis of data:
The results shown in master table Annexure III were analyzed statistically
by using SPSS software version 10 for correlation coefficient and z test.
Observations & Results
Table No. 1 Mean fasting blood glucose level in study and control groups

Parameter

Control Group

Study group

Study group

Gr.I

Preobese Gr. IIa

Obese Gr. IIb

BMI: 18.50- 24.99Kg/

BMI: 25-29.99 Kg

BMI: ≥30 Kg / m2

m2

/m2

(n=100)

(n=100)

(n=100)

10

FBG in mg/dl

81.12 ± 6.34

84.62 ± 10.08

86.7 ± 10.68

Mean ± SD
It shows mean FBG levels in preobese group are higher than control group.
Mean FBG levels in obese group are still higher than control group.
Table No.2
Correlation between Fasting Blood glucose level and Body Mass Index in
each group

Groups

Correlation between

P Value

BMI & BSL fasting ®
Control

0.088

>0.05 *

Preobese

0.092

>0.05 *

Obese

0.25

<0.05 **

* Not Significant
** Significant
It shows that in obese group there is significant correlation between BMI
and FBG levels whereas in control group and preobese group it does not
show any significant correlation.
Table 3 Correlation between Fasting Blood glucose level and Body Mass
Index in all groups taken as a whole
*significant
Correlation between

®

P Value

0.29

< 0.05 *

BMI & FBG levels

It shows significant positive linear correlation between BMI and FBG
levels.
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Table No.4 : Prediabetic status (IFG) in study and control group
Group
Control
Preobese
Obese
(n=100)

Percentage of

3%

(n=100)

(n=100)

5%

11%

women with IFG

It shows that the incidence of IFG level rises as BMI increases.
DISCUSSION
In a nutshell, we have found a linear relation between BMI & FBG. We have
also found that number of subjects having IFG is more in preobese & obese
group compared to control group. Similar findings have noted by many
researchers 15,16
Risk of Type 2 D.M .increases not only with impaired fasting glucose but also
with obesity .The link between obesity, metabolic syndrome and Type 2 D.M. is
explained by the following way .As body weight increases , insulin resistance
increases i.e. there is decreased ability of insulin not only to move glucose into
fat cell and muscle cell but also to shut off glucose release from the liver .17 Our
study supports the findings that as BMI increases incidence of IFG increases.
Hyperinsulinemia and insulin resistance are pervasive features of weight gain.
Both hyperinsulinemia and insulin resistance increase with weight gain and
decrease with weight loss .Further it is observed that insulin resistance is
strongly linked to abdominal fat rather than fat deposits at other sites.18
There is molecular link between obesity and insulin resistance in tissues such
as adipose tissue, muscle, and liver.17 Hyperinsulinemia is responsible for
receptor down regulation; intracellular lipid accumulation and increased free fatty
acids which are known to impair the insulin action. Various circulating chemicals
like leptin, adiponectin, resistin, TNFα produced by adipocytes (mainly
abdominal) modulate insulin secretion and insulin action35 which may contribute
to insulin resistance.
Some observations suggest that fat produces chemical signals that act on
muscles and the liver to increase insulin resistance.17,18 Experimental evidence
supports the above observations; when glucose transporters are selectively
knocked out in adipose tissue of animals, glucose transport in muscle in vitro is
normal but when those animals are tested in vivo, there is an associated
decrease in glucose transport in muscle. This is probably due to release of
chemical signals from the adipose tissue which act on the glucose transporters in
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the muscle. This means that fat depots are not inert lumps but are actually
endocrine tissues that secrete various chemicals which modulate insulin
secretion and insulin action which may contribute to insulin resistance.
A variety of knockouts of intracellular second messengers have been reported
to increase insulin resistance. It is unclear how-or indeed if-these findings fit
together to provide an explanation of the relation of obesity to insulin tolerance,
but the topic is obviously an important one, and it is under intensive
investigations.
In middle aged women with Type 2 D.M. apart from diet and exercise, there
could be other factors responsible for increased weight.
Many Scientist 19-21 tried to render an explanation for weight gain after
menopause . They reported that natural menopause was associated with
reduced energy expenditure, during rest as well as during physical activity and
this was responsible for obesity. Estrogen deficiency resulted in accelerated loss
of fat-free mass with increased central adiposity leading to obesity 22,23,which
might be predisposing these women to a greater risk for cardiovascular disease
and diabetes. In our present study highest number of postmenopausal women
was observed in obese group than preobese and control group.
Studies of depressive symptoms and stressful life 24-26 events among
middle-aged women found that psychosocial factors were associated with
the dysregulation of the hypothalamo-pituitary-adrenal axis, resulting in an
increased release of cortisol, decreased glucose uptake, and elevated
glucose levels. These studies shows that during middle age, women have a
tendency of weight gain associated with depression due to stressful life
events and these are probably important reasons for IFG.
Physiologically it is well known fact that depression of any origin is associated
with high cortisol but it is also observed that there are low levels of serotonin in
most of these obese subjects. 27 Serotonin is not only responsible for mood but
also for regulation of food intake. With no control on food intake due to low
serotonin levels associated with and lack of exercise, may probably account for
this weight gain. 28
For the effects of aging on pancreatic β -cell function 29 in humans, It is
observed that age-related insulin secretary dysfunction may have a role in the
alterations in glucose metabolism. Age may be accepted as factor of small
magnitude in increasing the Blood Glucose Level. This effect of age is nullified in
the present study by including all age matched groups.
In Type 2 D.M with obesity, a low energy, low carbohydrate diet by itself
effective in controlling the disease in most of the patients. Reduction in amount of
body fat increases the sensitivity to endogenous insulin, diminishes the need for
excessive secretion of insulin by beta cells and prevents beta cell exhaustion .30
It is very important to note that people with impaired fasting glycaemic can
change their life style to stare off to delay the onset of diabetes.31Weight control
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would be the most effective way to reduce the risk of Type 2 D.M.32 Unfortunately
obesity is difficult to treat & requires a high order of motivation on patient’s part.
Thus weight gain and increased IFG correlates well and supports our study of
higher percentage of IFG incidence with increased BMI. General public does not
recognize the connection between overweight or obesity with diabetes so greater
efforts for educating the obese and preobese are needed.
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ABSTRACT
Our cardiovascular system is governed by autonomic nervous system. Since
women have a lower cardiovascular risk , this study is aimed to find out gender
differences in the autonomic modulation. The study was carried out for 100
people ( 50 males and 50 females) in the age group of 17 – 25years.
Autonomic function tests are broadly divided into sympathetic and
parasympathetic nervous tests. Various autonomic function tests Standing to
lying ratio, 30:15 ratio, valsalva ratio, tachycardia ratio, Galvanic skin resistance,
Handgrip and Cold pressor response were carried out for sympathetic and
parasympathetic nervous system. The tests showed more parasympathetic
activity in males and more sympathetic activity in females.
Key Words: Standing to Lying ratio, 30:15 ratio, Valsalva ratio, Tachycardia ratio,
Galvanic skin resistance, Handgrip test, Cold pressor response.
INTRODUCTION
We are thrust into the world by smooth muscle, which is under control of the
autonomic nervous system. From moment to moment we are dependent for our
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conscious existence on the moderate contraction of blood vessels, routinely kept
in that state by autonomic impulses. Most of the complicated processes of
digestion, from the initial outpouring of saliva to the final riddance of waste
require the participation of autonomic nerves. Damage to autonomic nervous
system may occur in a variety of systematic disorders, like diabetes mellitus,
brain tumor, parkinsonism, cerebral infraction, spinal cord lesions etc. Disorders
of the peripheral nervous system like amyloidosis, polyneuropathies, chronic
alcoholism etc may also lead to autonomic insufficiency.
Our cardiovascular system is governed by autonomic nervous system.
Since women have a lower cardiovascular risk , this study is aimed to find
out any gender differences in the autonomic modulation.
METHODS & MATERIALS
The paper presents the study conducted in the undergraduate medical
students. The sample size for study includes 50 males (Group A) and 50 females
(Group B) in the age group of 17 – 25years. Care was taken while selecting
subjects that none of them suffered from any major neuro-psychiatric disorder or
any other illness known to effect the functioning of the autonomic nervous
system. All the subjects were tested under similar laboratory conditions and
allowed to acclimatize themselves to the experimental and environmental
conditions.
Various autonomic function tests were carried out for sympathetic and
parasympathetic nervous system.
 PARASYMPATHETIC
 Standing to Lying Ratio ( S/L Ratio)
Normally when a subject lies down from the standing position, there is a
brief initial rise followed by a fall in the heart rate. The initial brief rise is
due to rapid decrease of vagal tone and latter fall is because of increase of
vagal tone.
In this test each subject was to stand quietly and then lie down without any
support while a continuous ECG was recorded from 20 beats before to 60
beats after lying down.
Longest R-R interval during 5 beats before lying down
S/L Ratio = -----------------------------------------------------------------Shortest R-R interval during 10 beats after lying down
 30 : 15 Ratio
Changing from lying to standing position produces an integrated response
of cardiovascular system which includes alteration in heart rate and blood
pressure. There is a transient fall in blood pressure on standing with
stimulation of carotid baroreceptor and consequent reflex tachycardia and
peripheral constriction.
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In this test each subject laid quietly for 3 minutes , then stood up and
remained motionless and a continuous ECG was recorded.
R-R interval at beat 30 after standing
30:15 Ratio = --------------------------------------------------R-R interval at beat 15 after standing
 Valsalva Ratio
Valsalva manoeuvre is a test done to assess the low and high pressure
baroceptor integrity. Changes in the arterial blood pressure have been
used to access the response to the Valsalva manoeurve but heart rate
changes have also been shown to be reliable .
In this each subject was made to perform Valsalva manoeurve for 15
seconds by blowing against closed glottis through a mouth piece attached
to aneroid manometer and maintained a pressure of 40 mm of Hg for 15
seconds. A continuous ECG was recorded 1 minute before the manoeuvre
(resting period), during the manoeuvre (strain period, 15 seconds) and 1
minute subsequent to strain period.
Maximum R-R interval after the strain
Valslava ratio = ------------------------------------------------Shortest R-R interval during the strain
 Tachycardia Ratio
Shortest R-R interval during the valsalva manoeuvre
Tachycardia Ratio = -----------------------------------------------------------Longest R-R interval before the valsalva manoeuvre
 SYMPATHETIC
 Galvanic Skin Resistance
Sweat secretion is accompanied by change in skin conductance due to sweat
electrolytes. Change in skin potential in response to stimuli provoking
sympathetic activity is known as psychogalvanic response, GSR or electrodermal reflex. Lack of changes in skin potential in response to stimuli provoking
sympathetic activity thus serves as an index of sympathetic insufficiency.
The electrodes were applied over two index fingers of the subject and a
constant current of 5 microamperes was passed through the electrodes. The
level of skin resistance was calculated using Polyrite-IV medicare instrument
based on ohm’s law (voltage = current x resistance).
 Blood Pressure Response to Static Exercise (Hand Grip Test)
During sustained isometric exercise the blood pressure increases due to
increased peripheral resistance. There is also increase in cardiac output.
In this the subject was asked to apply pressure on a standardized hand
grip for one minute and simultaneously blood pressure was observed. The
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diastolic blood pressure increase of less than 15mm Hg was considered as
abnormal i.e. an indicator of sympathetic insufficiency.
 Cold Pressor Response
Under condition of stress of either physical or psychological origin, there
is activation of sympathetic nervous system. The cold pressor response,
which consists of placing the hand in cold water as painful stimulus, is
used to study the autonomic response of different individuals.
In this test resting blood pressure was recorded with the subject sitting
comfortably. The subject was than asked to immerse his hand in cold water
and the temperature was maintained at 0-2 degC through out the
procedure. Blood pressure measurements were made from the other arm at
30 sec interval for a period of 2 minutes. After 2 minutes, the subject was
allowed to remove his hand. Maximum increase in the systolic and diastolic
pressure were determined and results recorded. In any condition where
there is deficient sympathetic outflow, the cold pressor test will be
expected to show a smaller rise.
RESULTS
Table-1 shows anthropometric data for the sample.
Table-1
Groups

Age (years)

Height (cm)

Weight (Kg)

Males

Mean
20.22

S.D
2.01

S.D
4.98

Mean
59.48

S.D
3.64

Females

20.24

1.98

Mean
171.3
4
155.3

Body surface area
(m2)
Mean
S.D
1.7
0.08

4.34

48.98

4.33

1.46

0.07

Table-2 shows the comparative study of parasympathetic functions on the
sample
Table-2
S.N Parameter
o
1

Standing
ratio

to

Males
Mea S.D
n
lying 1.36 0.175

Females
Mean S.D

P
Value

1.19

<0.001 Highly
Significant

0.10
5

Significanc
e
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2

30:15 ratio

1.26

0.143

1.19

3

Valsalva

1.44

0.223

1.32

4

Tachycardia

0.75

0.111

0.77

0.10
7
0.14
2
0.08
7

<0.01

Significant

<0.002 Highly
Significant
<0.1
Not
significant

Table-3 shows the comparative study of sympathetic functions on the
sample.
Table -3
S.N Parameters
o
1

2

3

Males

Mea
n
Cold Pressor response 10.4
Systolic
BP 5
rise
7.26
Diastolic BP
rise
( mm Hg )
Hand Grip Test
23.3
Systolic
BP 5
rise
14.5
Diastolic BP 7
rise
( mm Hg)
Galvanic
skin 173.
resistance
5
(Kohms)

Females
S.D
2.69
2.91

4.96
4.44

14.2

Mea
n
11.5
1
8.53

S.D

P Value Significanc
e

4.11

<0.2

2.79

<0.05

22.4
9
16.8
2

4.43

<0.5

3.83

<0.01

151.
1

11.1

<0.001

Not
significant
Significant

Not
significant
Significant

Highly
significant

DISCUSSION
There is no significant difference in the age in two groups but there is a
significant difference in height, weight and body surface area of the two.
Parasympathetic function tests showed mean value for the S/L ratio, 30:15 ratio
and Valsalva ratio is higher in males than females. The statistics also showed a
significant value for S/L, 30:15 and valsalva ratio, thus indicating more
parasympathetic activity in males. Mean value for Tachycardia ratio was slightly
higher in females but is not significant.
S/L Ratio
30:15 Ratio

20

1.4

1.4

1.2

1.2

1

1

0.8
0.6

Males

0.8

Females

0.6

0.4

0.4

0.2

0.2

0

Males
Females

0

Mean

S.D

Mean

Valsalva Ratio

S.D

Tachycardia Ratio

0.8
0.7

1.6
1.4
1.2
1
0.8
0.6
0.4
0.2
0

0.6
0.5
0.4
0.3
0.2
0.1
0

Males
Females

Mean

S.D

Males
Females

Mean

S.D

The above results of low parasympathetic activity in females are consistent with
the studies carried out in this field by Cowan et al (1994), Ramaekers et al (1998)
and Sinnreich et al (1998).
The mean values for the rise in Blood pressure due to Cold pressor and Hand
grip were higher in females. But statistics showed diastolic rise in blood pressure
only significant. Galvanic skin resistance was also lower in females, thus
indicating less sympathetic activity in males
Cold Pressor Response
Hand Grip Test

25

12

20

10
8

15

6

Males

4

Females

Males
10

Females

5

2
0

0

Mean S.D Mean S.D

Galvanic Skin Resistance

Mean

S.D

Mean

S.D
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200
150
Males

100

Females
50
0
Mean

S.D

From above it can be concluded that parasympathetic activity is more in males
than females. It may be because of the testosterones and athletic muscular built
of the males that leads to higher vagal tone which results in more
parasympathetic activity. Our study showed more sympathetic activity in females
than males. Females in our sample age group are more susceptible to
psychological trauma, which leads to their more sympathetic activity.However
this study is conducted on a small sample size of 100 people in age group of 17
to 25 years. To get more conclusive results, the study can further be carried out
on a large sample size and among various age groups.
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DIABETES INDUCED RETINOPATHY IN CHRONIC DIABETIC
PATIENTS
DR. GEETA B NAIR, DR. ANJU S MEHTA, DR. JAGDEEP S DANI,
DR. SOBHA S NAIK AND DR. J M JADEJA
Department of Physiology, B J Medical College, Ahmedabad380016

Abstract:
In the present study we assess the incidence of retinopathy in chronic diabetic
patients. Fifty each Insulin dependent diabetes mellitus (IDDM) and noninsulin
dependent diabetes mellitus (NIDDM) patients have been considered in our
study. They were assed for the presence of retinopathic changes, micro vascular
dysfunction due to hyperglycaemia in diabetes (proliferative retinopathy) and
background retinopathy. It was observed that all patients with more than 30 years
duration of disease shows proliferative retinopathy (100%) and incidence seems
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to be nearly same for both IDDM and NIDDM cases. For the patients with
duration of disease between 10 to 30 years the incidence of proliferative
retinopathy was more in IDDM (75%) than NIDDM (43%) and background
retinopathy was higher in both diabetics. Incidence of proliferative and
background retinopathies in diabetics with duration of disease less than 10 years
was considerably very low. Hence the present study shows the incidence of
retinopathy is significantly high in diabetics and correlates with the duration of
disease.
Key Words:
Retinopathy, Insulin depended diabetes, chronic diabetes, and hyperinsulinemia.
Author for correspondence: Dr. Geeta B Nair, Department of Physiology, B J
Medical College, Ahmedabad-380016. E- mail: dr_geeta1@yahoo.com
Introduction: Tager and Rubin Stein and Co-worker were first recognise the
relationship between diabetes and structurally abnormal insulin molecule.
Haneda et. al. and Nanjo et. al. in 1986 found mutations in the insulin genes of
above patients. In these patients a clinical syndrome of insulinopathies occurs
which is characterised by high circulating levels of insulin and a frequent
association with mild carbohydrate intolerance (Steiner, 1990). Patients with
Type-I diabetes are insulin deficient and have practically no  cell response to
glucose and on glucose stimuli (Pfeifer, 1981). In contrast to Type-I those with
Type-II diabetes are often hyperinsulinemic but the degree of hyperinsulinemia is
appropriately low for prevailing glucose concentration (1). These individuals
develop micro vascular dysfunction due to hyperglycaemia in diabetes
(proliferative retinopathy) and background retinopathy, hypertension, certain
dyslipidemias and premature atherosclerotic vascular disease in combination
with special genetic makeup and environmental factors. Jaeger described the
characteristic changes in retina of diabetic patients. Macken and Wettleship
found micro aneurysms in diabetic eye. The normal conversion of glucose to
sorbitol by aldose reductase gets accelerated when intercellular glucose is
elevated due to hyperglycaemia. Thus excess sorbitol gets accumulate in the
lens of eye and this may cause osmotic changes and cataracts. Glycosylated
haemoglobin formed by nucleophilic addition of glucose to amino groups of
proteins is the non-enzymatic glycosylation product of glucose. From this
Glycosylated Haemoglobin advanced glycosylation end products (AGE) are
formed which release tumour necrosis factor (TNF) interleukin1 (IL-1) and
cytokines. These factors may increase the vascular permeability and affect
coagulation status of endothelium and may also alter vascular contractility.
Hence the aim of present study is to assess the relationship between diabetes
induced retinopathy and duration of diabetes by fundus study and grading of
retinopathy.
Material and Methods: Insulin dependent and non-insulin dependent diabetes
mellitus patients admitted with retinopathy having duration of diabetes range from
1 to 35 years were assessed. Fifty patients each with IDDM and NIDDM from
M.N.J Institute of Ophthalmology have been considered as subjects of the
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present study. Fundus examination was carried out with ophthalmoscope after
dilating pupil with homatropine 1%. Retinopathy detected was graded as
Proliferative and Background.
Result: Table 1 and 2 shows the development of retinopathy in 100% patients of
both IDDM and NIDDM with more than 30 years duration of disease.
Table: 1 Retinopathy in IDDM diabetics
Duration No. of
Without Back
Prolife- PercOf DM
patients Retino- ground rative
entage
(Years)
pahy
Retino- Retino- Retinopahy
pahy
pahy
0-9
2
2
0
0
0
10-19
25
12
2
11
52
20-29
20
5
5
10
75
>30
3
0
0
3
100
Total
50
19
7
24
62

Table: 2 Retinopathy in NIDDM diabetics
Duration No. of
Without Back
ProlifeOf DM
patients Retino- ground rative
(Years)
pahy
Retino- Retinopahy
pahy
0-9
7
6
1
0
10-19
23
18
3
2
20-29
17
9
5
3
>30
3
0
0
3
Total
50
34
8
8

Percentage
Retinopahy
14
22
47
100
32

Graph-1: Comparison between Percentage of Retinopathy and Duration of
DM
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Percentage Of Retinopahy

120
100
80

IDDM
NIDDM

60
40
20
0
0 to 9

10 to 19
20 to 29
Duration of DM (Years)

>30

Discussion: Hyperinsulinemia may contribute to macro vascular disease
because of its stimulatory effect on smooth muscle proliferation. Therefore
hyperinsulinemia, insulin resistance dyslipidemia, duration of exposure of
diabetes, obesity and increased viscosity of plasma accelerates the
pathogenesis for IDDM and NIDDM diabetes. The incidence of retinopathy in
NIDDM patients correlates well with the duration of the disease. The present
study shows the incidence of retinopathy is significantly high in diabetics and
correlates with the duration of disease and all patients with more than 30 years
duration of disease shows proliferative retinopathy (100%).
Figure - 1: Pathogenesis of Type-I (IDDM) Diabetes Mellitus
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Figure - 2: Pathogenesis of Type-II (NIDDM) Diabetes Mellitus
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Conclusion: Based on our study we conclude that incidence of retinopathy is
directly correlated with the duration if diabetes and more predominant in IDDM
patients than NIDDM patients.
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Abstract: Inter-pedicular distances of vertebral canal and width of lumbar
vertebrae at levels L1 to L5 was measured in dry vertebrae of 63 subjects (32
male, 31 female) from Gujarat of age group 35 to 80 yrs. Mean transverse
diameter (Inter-pedicular distance) is minimum at L1 (22.6 mm in male and 21.3
mm in female) and maximum at L5 (27.0 mm in male and 26.4 mm in female)
showing a gradual increase from level L1 to L5. Mean width of the vertebral body
is minimum at L1 (36.3 mm in male and 31.6 mm in female) and maximum at L5
(46.0 mm in male and 42.8 mm in female) showing a gradual increase from level
L1 to L5. The canal/body ratio is range from 0.58 to 0.62 in male and 0.61 to 0.67
in female. Ratio between transverse diameter of vertebral canal and transverse
diameter of the corresponding vertebral body does not seen to be constant at all
lumbar level in both the sexes.
Key words: Inter-pedicular distance, Lumbar vertebrae, Spinal canal, width of
vertebral body.
Introduction:
Various causes have been attributed to low backache, but lumbar spinal canal
stenosis as a causative factor is of great interest in "lumber stenosis" especially
in the extent to which the cauda equina may be compressed within the lumbar
spinal canal by constriction or narrowing of the bony ring of the canal, in contrast
to impingement by soft tissues. Stenosis due to decreased sagittal diameter has
been reported in the cervical spine as well as in the lumbar spine. It has been
suggested that reduced inter-pedicular distance is one of the cause of primary
narrowing of the spinal canal (Nelson, 1973). The calculation of canal/body ratio
for the different segments can also help in specifying whether an individual’s
measurement on spinal canal are within normal limits for the respective body size
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or not, thus, helping to identify a stenosis or dilatation of the spinal canal. The
present study aims to examine the relationship of the width of the vertebral body
with inter-pedicular distance of the lumbar spinal canal in Gujarati population
measured in dried bone.
Materials and Methods:
Sixty-three adult skeletons belonging to Gujarati population from the department
of Anatomy of different Medical and Dental colleges of Gujarat were used for the
study. Age at death ranged from 35 to 80 years. All skeletons were of known sex.
Three hundred and fifteen complete vertebrae were available for study. All
measurements were made by using Electronic Digital Vernier Calipers and were
recorded to the nearest hundredth of a millimeter. Keeping in view the aims of
the study, following observations were made on dry bone:
1. Transverse diameter of the lumbar spinal canal was measured as the
minimum distance between the medial surfaces of the pedicles of a given
vertebra (Inter-pedicular distance) (Jones & Thomson, 1968).
2. Transverse diameter of the vertebral body was measured as the minimum
distance across the waist of the vertebral body, which is between its upper
and lower border.
3. Observations were made on the skeletal material to determine the nature
and incidence of alterations the anatomy, whether pathological or normal
variation, including “arthritic” osteophytosis, lumbarization of first sacral
vertebra, sacralization of fifth lumbar vertebra, sacro-transverse joints,
spina bifida, wedge compression vertebral bodies, and trefoil or “mapleleaf” configuration of the lumbar canal.
From the above measurements, mean values and standard deviation were
computed for each vertebral level, separately for each sex. The ratio of the
transverse diameter of the canal to the width of the vertebral body was calculated
(canal/body ratio) for all lumbar segments. Width of the vertebral body is an index
of body size. A definite relation exists between width of the body and the
transverse diameter (IPD) of the spinal canal at all lumbar levels, Amonoo Kuofi
(1982). By calculating this ratio, it is possible to determine whether an individual's
measurements are within normal limits for the respective vertebral body size or
not.
Observation:
Table – 1 show mean inter-pedicular distances (IPD in mm.) and standard
deviation (S.D.) of the lumbar spinal canal of male and female adult Gujaratis.
The inter-pedicular distance at L1 is 22.6, L2 is 23.3, L3 is 23.8, L4 is 24.1, L5 is
27.0 in male. The inter-pedicular distance at L1 is 21.3, L2 is 21.8, L3 is 22.5, L4 is
23.3, L5 is 26.4 in female. The value of standard deviation at L1 is 0.97, L2 is
1.09, L3 is 1.14, L4 is 1.80, L5 is 1.78 in male. The value of standard deviation at
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L1 is 1.31, L2 is 1.18, L3 is 1.17, L4 is 1.58, L5 is 2.47 in female. The IPDs shows
gradual increase in both sexes from L1 to L5. The value of standard deviation is
highest at fourth lumbar level in male and fifth lumbar level in female, suggesting
greater variation in the size of inter-pedicular distance at fourth and fifth lumbar
level respectively.
The ratio between IPD of spinal canal and width of the vertebral body was
calculated for all five lumbar levels (Table-2). The width of vertebral body at L1 is
36.3, L2 is 37.4, L3 is 39.6, L4 is 41.6, L5 is 46.0 in male. The width of vertebral
body at L1 is 31.6, L2 is 33.36, L3 is 35.1, L4 is 37.7, L5 is 42.8 in female. The
canal/body ratio at L1 & L2 is 0.62, L3 is 0.60, L4 is 0.58, L5 is 0.58 in male. The
canal/body ratio at L1 is 0.67, L2 is 0.65, L3 is 0.64, L4 is 0.61, L5 is 0.61 in
female. The results indicate that although width of the vertebral body and mean
IPD of the spinal canal was showing a steady cranio-caudal increase from L1 to
L5 but the ratio between two traits does not remain constant at all levels like in
case of radiographic study(0.6) observed by Chhabra, S at el (1991).
Discussion:
In the present study attempt has been made to determine standard normal
minimum IPD as a preliminary to clinical investigation of transverse spinal canal
stenosis. It has been found that the reduction of coronal diameter of the lumbar
spinal canal, caused by reduction in the inter-pedicular distance, is second most
common cause of narrowing of the lumbar spinal canal after the reduction in the
sagittal diameter, caused by short pedicles. So, we undertook the determination
of normal inter-pedicular distance standard to detect spinal canal stenosis.
Earlier study of canal/body ratio in plain antero-posterior radiographs shows that
C/B ratio remain constant (0.6). As the age group selected for the present study
is very much same as the age group used for earlier such studies, the ethnic
differences in the trait could be well compared. Hinck et al. (1966) have shown
that before the age of 19 years, the lumbar spinal canal is distinctly narrower
than it is in the adult. Inclusion of such young subjects in the sample could result
in lowering of the value of mean IPD and mean width. So dried bone of normal
adults skeleton aged 35 years and above, were included in the study.
95 percent tolerance range is expected to contain 95 percent of the normal
population. Any transverse diameter falling outside this range has to be viewed
critically. There is considerable overlapping of the ranges of male and female.
This probably reflects the wide variations of body sizes among the male and
female subjects.
Table – 1 show mean inter-pedicular distances (IPD in mm.) and standard
deviation (S.D.) of the lumbar spinal canal of male and female adult Gujaratis.
The inter-pedicular distance gradually increases from L1 to L5. It is minimum at L1
and maximum at L5. In case of male, the value of standard deviation increases
from L1 to L5. In case of female, the value of standard deviation is higher at L1
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then at L2 and L3, but shows constant increase from L2 to L5. The value of
standard deviation is highest at fourth lumbar level in male and fifth lumbar level
in female, suggesting greater variation in the size of inter-pedicular distance at
fourth and fifth lumbar level respectively.
The ratio between IPD of spinal canal and width of the vertebral body was
calculated for all five lumbar levels (Table-2). The results indicate that although
width of the vertebral body and mean IPD of the spinal canal was showing a
steady cranio-caudal increase from L1 to L5 but the ratio between two traits does
not remain constant at all levels like in case of radiographic study(0.6). The ratio
of inter-pedicular distance and width of vertebral body ranges from 0.58 to 0.62 in
male and 0.61 to 0.67 in female. It is evident from table-2 that width of vertebral
body also increases from L1 to L5, like inter-pedicular distances.
The increase of IPDs of Gujarati female is of pattern similar to that of the male
but of a slightly smaller magnitude. A comparison between the present data and
the data published data on inter-pedicular distance at lumbar levels of other
populations also shows that there are marked differences between the mean
values reported for the population of different geographic areas. The reasons for
these differences are not clear, but interplay of racial, ethnic and environmental
factors cannot be ruled out.
Variations can occur in relation to general somatic size within a population. But
transverse diameter of the spinal canal at any segmental level is proportional to
the width of the vertebral body at that level (Jones & Thomson (1968), Amonoo
Kuofi (1982) and Weisz & Lee (1983)). This observation can not be confirmed in
dried bone study of Gujarati population. The observation is significant so that
clinicians while assessing the size of the spinal canal from antero-posterior
radiographs need not take into consideration variables like built of the individual
and X-ray magnification factor. Calculation of canal/body ratio for different
segments can also help in specifying whether an individual's measurement on
spinal canal are within the normal limits for respective body size or not, thus,
helping to identify stenosis or dilatation of the spinal canal.
Table-1: Mean inter-pedicular distances (IPD in mm.) and standard deviation
(S.D.) of the lumbar spinal canal of male and female adult Gujaratis.
Level

Mean inter-pedicular distance (mm)
Male

Female

IPD

± S.D.

IPD

± S.D.

L1

22.6

0.97

21.3

1.31

L2

23.3

1.09

21.8

1.18

L3

23.8

1.14

22.5

1.17
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L4

24.1

1.80

23.3

1.58

L5

27.0

1.78

26.4

2.47

Table-3: Relationship between the width of the vertebral body (W, in mm.) and
mean IPD (in mm.) of the lumbar spinal canal (canal/body ratio = C/B) obtained
from dried bone of both sexes in present study.
Male

Level

IPD in mm W in mm

Female
C/B mm

IPD in mm

W in mm

C/B mm

L1

22.6

36.3

0.62

21.3

31.6

0.67

L2

23.3

37.4

0.62

21.8

33.36

0.65

L3

23.8

39.6

0.60

22.5

35.1

0.64

L4

24.1

41.6

0.58

23.3

37.7

0.61

L5

27.0

46.0

0.58

26.4

42.8

0.61
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Abstract:
Changing life style and ethnic influences increase the incidence of diabetes and
ischemic heart disease (IHD) in India. Hence the current study is to assess the
relationship between diabetes (long standing) and severity of IHD by biochemical
and angiographic study. Insulin dependent diabetes mellitus (IDDM) and noninsulin dependent diabetes mellitus (NIDDM) patients admitted with IHD having
mean duration of diabetes more than 10 years were assessed. A control group of
patients admitted with IHD without diabetes have been considered. The study
results significant increase of fasting blood sugar (p-value 0.001) in both NIDDM
and IDDM patients shows hyperglycaemic state. Elevated serum cholesterol (p
value 0.01) reveals hypertriglyceridemia. Significant lowering of HDL cholesterol
in NIDDM patients (p-value 0.001) shows its inverse relationship in development
of atherosclerosis. Coronary angiographic study shows triple vessel disease
more in IDDM (53.6%) and NIDDM (58.8%) than in control group (47.57%).
Single vessel involvement is 14.2% and 5.8% respectively for IDDM and NIDDM
compared to 22.5% for control group. Our present study suggests that severity of
IHD is increased in long-term diabetic cases than nondiabetic cases and among
diabetics, NIDDM patients develop more severe form of IHD than IDDM patients.
Key Words: Atherosclerosis, Insulin dependent diabetes, ischemic heart
disease, and hypertriglyceridemia.
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Introduction:
Although conventional treatments with diet insulin and oral hypoglycaemic agents
have been successful in ameliorating insulin deficiency and prolonging life, it has
not been able to prevent the development of chronic complications. In developing
and developed countries the major cause of death in diabetes has changed from
ketoacidosis to coronary artery diseases.
Changing life style and ethnic influences increase the incidence of diabetes and
ischemic heart disease in modern India. Changes in plasma lipoprotein levels in
diabetics remains as one of the most important associated risk factor in terms of
the accelerated atherosclerosis. Insulin has sufficient impact on the sub
endothelial cell replication and could accelerate progression of atheroma and
significant occlusion and later on coronary artery diseases. Hence the aim of
present study is to assess the relationship between diabetes particularly long
standing and severity of IHD by biochemical (lipid profile study) and coronary
angiographic study.
Material and Methods: Forty each insulin dependent and non-insulin dependent
diabetes mellitus patients admitted with IHD having mean duration of diabetes
more than 10 years were assessed and forty IHD patients with out diabetes were
taken as control group from UN Mehta Cardiology Institute, Ahmedabad. Clinico
biochemical tests were done in all patients to evaluate the lipid profile and the
severity of coronary atherosclerosis. Blood samples are collected after 14 hrs
fasting period. Serum Triglycerides were estimated by TG kit of glaxo. VLDL and
LDL cholesterol was calculated from Friedewald formula. Serum Cholesterol and
HDL were estimated by ERBA test that is phosphotungstic acid method.
Coronary angiography was done under local anaesthesia with Xylocaine.
Percutaneous transfemoral approach was used and selective coronary
angiography was done by Sone’s technique. Left anterior descending, left
circumflex and right coronary were the main arteries studied and ramus
intermedius, main left coronary and marginal arteries were the smaller branches
studied. According to the number of vessel involvement in main arteries, it is
graded as single, double and triple vessel diseases.
Result: Significant elevation of serum cholesterol (p-value 0.01) and
Triglycerides (p-value 0.01) levels were seen in both NIDDM and IDDM patients.
Increased concentration of VLDL and LDL cholesterol levels also observed.
Decreased level of HDL cholesterol in diabetic patients particularly in NIDDM
cases suggests the inverse relationship of this to atherogenesis. The coronary
angiographic study shown the involvement of single vessel as 14.2%, double
vessels as 32.2% and triple vessels as 53.6% in IDDM patients. This suggested
the increased occurrence of triple vessel disease in NIDDM as well as IDDM
patients compared to nondiabetic patients whereas in case of NIDDM it was
5.88%, 35.32% and 58.80% in single, double and triple vessel disease
respectively.
Table: 1 Lipid profile comparison between IDDM and Control groups
ParaControl
IDDM
meters Mean
SD
Mean
SD P.value
(mg/dl)
(mg/dl)
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FBS
S.Chol
S.Tg
HDL
LDL
VLDL

80.3
228.8
149.0
49.2
149.7
29.8

6.88
15.91
11.64
3.61
6.38
2.33

124.6
246.6
166.3
44.5
164.9
33.3

7.10 <0.001
19.86
0.01
10.96
0.01
3.05
0.01
14.20
0.01
2.20 0.001

Table: 2 Lipid profile comparison between NIDDM and Control groups
ParaControl
NIDDM
meters Mean
SD
Mean
SD P.value
(mg/dl)
(mg/dl)
FBS
80.3
6.88 123.2
8.31 <0.001
S.Chol 228.8
15.91 247.1
27.67
0.01
S.Tg
149.0
11.64 169.8
16.16
0.01
HDL
49.2
3.61 40.6
2.60 <0.001
LDL
149.7
6.38 172.5
28.23 0.001
VLDL
29.8
2.33 33.9
3.23
0.01
Table: 3 Comparison between Severity of IHD and diabetics duration.
No. of
Percentage Percentage Percentage
vessels
in IDDM
in NIDDM
in Control
involved
>10 years
>10 years
Single
14.2
5.88
22.5
vessel
Double
32.2
35.32
30.0
vessel
Triple
53.6
58.8
47.5
vessel
Graph 1: Severity of IHD in Diabetic Patients
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Discussion: Present study shows hyperglycaemic state, and an association of
glycaemia with prevalence of atherosclerosis in diabetic patients (1). We have
observed elevated serum cholesterol and Triglyceride levels in diabetic patients
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than nondiabetic patients (2). This reflects an increased plasma level of VLDL
cholesterol level in both NIDDM and IDDM patients. In NIDDM, characterized by
insulin resistance and hyperinsulinemia, there is increase in the synthesis of free
fatty acids, TG and VLDL. In IDDM gross insulin deficiency leads to excessive
lipolysis, high free fatty acids, increased release of VLDL from liver as well as
decreased removal of TG due to depressed activity of lipoprotein lipase in the
capillaries of the peripheral tissue. All these result in high levels of the plasma
VLDL and increased chylomicron catabolism. So the size of the VLDL particles is
shifted to smaller and denser and these VLDL particles accelerate
atherosclerosis by interacting with the cells of the arterial wall and extra cellular
matrix to form atheroma. Kimbiris D (3) by his angiographic study reveals
severity of ischaemic heart disease strongly related to concentration of VLDL.
Elevation of LDL cholesterol is evident in both IDDM and NIDDM patients.
Glycated LDL (non-enzymatic addition of hexose to proteins.) is not recognized
by the normal LDL receptor and its plasma half life is increased. Glycated LDL is
trapped in collagen and connective tissue in large quantities and has a special
affinity for the scavenger cells. So the macrophages in the sub endothelial layers
of arterial wall imbibe cholesterol from LDL and formation of fatty streaks and
later atheromatous plaques are formed.
HDL cholesterol shows significant low values in diabetic patients an inverse
relationship of HDL concentration to the late development of atherosclerosis and
severity of vessel involvement. Glycated HDL turns over more rapidly than native
HDL. Dysfunctional HDL contribute diminished cholesterol transport out of the
affected sites and levels of HDL are reciprocally related TG in plasma. Our study
supports this inverse relationship of HDL concentration to the rate of
development of atherosclerosis and triple vessel involvement.
Hyperinsulinimia may contribute to macro vascular disease because of its
stimulatory effect on smooth muscle proliferation, synthesis if cholesterol as well
as increasing level of growth hormone. In syndrome of X (hyperinsulinimia, mild
glucose intolerance, dyslipidemia and hypertension) also progression of
atherosclerosis and development of coronary artery disease occurs. Therefore
hyperinsulinimia, insulin resistance dyslipidemia, duration of exposure of
diabetes, obesity and increased viscosity of plasma accelerates the
pathogenesis and severity of IHD in diabetic patients presented in our study.
Conclusion: Based on our study we conclude that there is a direct relationship
between quantity of lipids and severity of IHD in long term diabetic patients.
Serum Cholesterol shows significant elevation in IDDM and NIDDM cases. LDL
shows more significant elevation in NIDDM and VLDL is more significant in IDDM
cases. A decrease in HDL cholesterol is found in NIDDM patients shows an
inverse relation with severity of IHD. Our study reveals the severity of IHD which
has increased in long term diabetic cases than nondiabetic cases and among
diabetics NIDDM develops more severe forms of IHD than IDDM,
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Abstract
30 male and 35 female diabetic subjects from the diabetic Clinic of J.J.
Hospital, Byculla, Mumbai were included in the present study. The
background leading to the present study was that females often had altered
taste perceptions and eating habits like pica during pregnancy. Thus, the
present study was done with an intention to find out if female diabetics
also differed from their male counterparts in their tasting ability for taste
parameters like sweet, sour, salty, bitter & Phenylthiocarbamide (PTC).
However on comparison it was observed that neither there was any
significant difference (p>0.05) in tasting ability between the two genders for
sweet, salt, sour & bitter solutions nor there was any significant difference
(p>0.05) in PTC tasting ability between the two groups. Thus the present
study revealed that there exists no difference in tasting ability of male and
female diabetics for different taste parameters.
Key words
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Phenylthiocarbamide
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Introduction
Taste is the sense that distinguishes the sweet, sour, salty, and bitter
qualities of dissolved substances in contact with the taste buds on the
tongue. Taste per se is mainly the function of the taste buds of our tongue,
but grossly it is a combination of the sensations of taste, as well as the
smell, odour & even the texture of food.
Many diseased states like thyroid disorders, zinc & sodium deficiency,
diabetes are known to alter the taste sensation in humans. Taste
dysfunction is a disturbing problem to many individuals as it can affect the
health of the individual by altering the food preferences and food habits of
the person.
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Diabetes mellitus is a major disease affecting people worldwide. It is a
disease characterized by chronic hyperglycemia & disturbance of
carbohydrate, fat and protein metabolism associated with absolute or
relative deficiencies of insulin secretion and/or insulin action. (1)
Certain medical disorders like Pica characterized by an appetite for nonnutritive substances like chalk, clay, soap, sand, etc are also more
common in women and children.(17). Studies have also been done on the
alteration of the taste sensation in females during pregnancy (2). Such
information may be useful for the evaluation of females with taste
disorders.
The objective of the present study was aimed at comparing the different
taste modalities like sweet, sour, salty, bitter and Phenylthiocarbamide
(PTC) tasting ability on male and female diabetic patients and thereby see if
female diabetics differed from their male counterparts in their tasting ability
for the different taste parameters.
Materials and Methods
The present study was carried out at the Diabetic OPD of J.J. Hospital. A
detailed history taking was done and then the subjects were selected after
ruling out certain factors that could alter the taste sensations. They were as
follows: 1) Coryza or Influenza 2) Sjorens’ syndrome 3) Radiotherapy
around oral area 4) Vit. A, B12 and Zinc deficiencies 5) Cushing’s syndrome,
Hypothyroidism 6) Amitryptiline and other cytotoxic drugs 7) Bells Palsy
8)Depressive, psychotic illnesses and 9) Epilepsy. (3, 4)
Thirty male and thirty-five female diabetic patients were then chosen from
the Diabetic OPD of J.J. Hospital after taking the above precautions. Coexistent diseases like Hypertension and Cardiac disease were looked for
and ruled out.
The following precautions were taken before starting the tests:
1) The tests were carried out in the morning time between
9 am to 11 am. (5-12)
2) The subjects were asked not to smoke, eat or drink anything except
water at least for one hour before the taste threshold measurement. (5-12)
A common basis for all tests was as follows. (13,14)
De-ionized distilled water was used to make serial half dilutions for each
taste type. Solutions of lowest concentration were given to the subjects to
taste first & then successive higher solutions were given until a definite
taste was identified. The test tube corresponding to the concentration was
noted and then ascertained by using the up down tracking method which
was done by testing the subject with the upper and lower concentrations
as well to ascertain the genuineness of the subjects answer. Distilled water
was used in between to rinse the tongue. The actual threshold
concentration was determined & the test tube number noted.

39

The Substances used for different taste modalities were:
Sweet taste: Glucose with molecular weight 180.1
Salty Taste: Sodium chloride with molecular weight 58.44
Sour Taste: Citric acid Monohydrate with molecular weight 210.1
Bitter Taste: Quinine Sulphate with molecular weight 746.9
Table: 1 Different test tubes showing the molar concentrations of different
taste substances

Phenylthiocarbamide (PTC) or N-phenylthiourea with a molecular weight of
152.2 is a compound which tastes bitter to some people and does not taste
so to others. For PTC screening 13 serial half dilutions were again made
using de-ionized distilled water and the concentration at which a definite
Bitter taste was felt was noted. Further they were classified as tasters if the
subjects were able to perceive bitter taste in solutions between test tube
numbers 5-13 & Non tasters if they were able to perceive Bitter taste in
solutions between test tube numbers 1-4.
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Table: 2 Thirteen different test tubes showing the percentage
concentrations of Phenylthiocarbamide in them

All the solutions for sweet, salt, sour, bitter & PTC were made by weighing
the agents on Donnas model of Electronic & Refractive Mono Pan Balance
Scale for accuracy of results.
The observations of various taste parameters i.e. sweet, salt, sour, bitter &
PTC tasting ability in male and female diabetics were noted with reference
to the test tube numbers indicating the threshold concentration of
substances at which taste was perceived.
Statistical analysis
In the present study statistical analysis of the data collected was done
with the help of the computer software package SPSS (Statistical package
for social sciences.)
Two tests were employed for the analysis and results.
1) Mann-Whitney Test
This is a non-parametric test used to compare two unpaired groups.
This test was used to compare the thresholds of different taste
parameters.
2) Chi-Square test
This is used to find out the significance in smaller groups. This test
was used to compare the tasting capability of PTC between male and
female diabetics.
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Observation and Results
The observations of various taste parameters i.e. sweet, salt, sour, bitter &
PTC tasting ability in male and female diabetics were noted with reference
to the test tube numbers indicating the threshold concentration of
substances at which taste was perceived.
Table: 3 Observations in male and female diabetics for different taste
sensations showing the number of subjects having taste thresholds at
specific test tubes.

Statistical analysis was done using Mann-Whitney Test
This test gave the following results.
For the taste parameters of sweet, salty, sour and bitter p value was greater
than 0.05(p>0.05) which showed that the result was not significant.
This showed that male and female diabetics did not differ in their tasting
ability for the taste parameters sweet, salt, sour & bitter.
Table: 4 PTC tasting capability in male and female diabetics.
Gender
Male Diabetics/30
Female Diabetics/35
X2 =0.545

df =1

Tasters
19
19

Non-Tasters
11
16

p=0.460

Statistical analysis was done using Chi-Square test
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This test gave the p value greater than 0.05 (p>0.05).
The result was thus not significant.
This showed that male and female diabetics did not differ in their tasting
ability for PTC.
Discussion
Diabetics have significantly accelerated levels of oxidative stress which
accounts for most diabetic complications, i.e. Neuropathic, cardiovascular,
retinal, renal, etc. Pathological changes in the peripheral nerves in diabetes
appear much earlier than the onset of clinical symptoms of neuropathy and
the myelin is affected more severely than the axis cylinder.
Studies done in diabetics show that there is a deterioration of all four
primary taste modalities i.e. sweet, salt, sour and bitter. Le Floch et al, (16)
had mentioned about the deterioration of all four primary taste modalities
in 1989. Similarly Hardy SL et al (8) study in 1981 revealed a decrease of the
diabetic individual’s ability to detect & recognize sweet, salty & bitter
solution. Special reference to deterioration in sweet taste sensations was
made by Petros perros et al (22) in 1996 and also by Halter J et al(15) in
1975.
Studies have also been done on the alteration of the taste sensation in
females during pregnancy. Studies by Brown and Toma in 1986 have
shown altered taste thresholds in pregnant females.(2) Bhatia and Puri in
1990 have shown alterations in PTC and glucose tasting capability in
pregnant females.(14)
Taste sensation and the appetite for certain types of food are often driven
by an uncanny mechanism whereby a deficiency of a certain type of
ingredient in the body could drive or motivate certain animals to crave for
food rich in those type of ingredients. Certain medical disorders like Pica
characterized by an appetite for non-nutritive substances like chalk, clay,
soap, sand, etc are also more common in women and children.
A study conducted in 1991 by Rose et al found a prevalence of pica in
8.8% of pregnant women in Saudi Arabia.(17) Similarly individual studies
done by Nyaruhucha (18) in 2009and Ngozi (19) in 2008 in two different
African populations have shown a much higher incidence of pica amongst
women of developing countries i.e. 63.7% and 74.0% respectively.
A number of studies also address the gender specific patterns of the
choice of food. A study by Baker and Wardle on 1024 UK adults aged 55-64
years showed that women consume a larger amount of fruit and vegetables
than men.(23)
Thus the present study conducted was mainly aimed at comparing the
taste thresholds of male and female diabetics and thereby see if female
diabetics differed from their male counterparts in their tasting ability for
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taste parameters like sweet, sour, salty, bitter & Phenylthiocarbamide
(PTC).
Previous studies done on perception of pungency by J.Enrique and
Gustavo Noriega showed that females perceived pungency more intensely
than their male counterparts (20).Similarly studies done by Robert and
Ralph have shown gender based differences in perception of caffeine and
citric acid.(21)
However contrary to the above studies, in the present study carried out
on diabetics, it was observed that, there was no significant difference
(p>0.05) in tasting ability between the two genders for sweet, salt, sour &
bitter solutions. Again no significant difference in PTC tasting ability
(p>0.05) was also seen between the two groups. Thus the present study
failed to reveal any difference in tasting ability of male and female diabetics
for different taste parameters.
Summary and Limitations of the study
The present study was done keeping in mind that, females, during
pregnancy or otherwise often have a higher tendency to have alterations in
taste and food preferences as cited from the references. Inquisitiveness led
us to this study and see if a similar tendency existed in diabetic female
subjects too. However, contrary to our assumptions, statistical analysis of
the data revealed no such results, thereby ruling out any such probability
in the present study. Possibly had the study been conducted in a larger
population, in terms of number or ethnicity or geographical area of
distribution, the results could have been different, therefore citing the need
for a more elaborate and exhaustive study in future.
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Figure-1 showing sweet threshold in Male and Female Diabetics

Figure-2 showing salt threshold in Male and Female Diabetics
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Figure-3 showing sour threshold in Male and Female Diabetics

Figure-4 showing bitter threshold in Male and Female Diabetics
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Figure-5 showing percentage of tasters and non-tasters
for PTC in Male and Female Diabetics
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Abstract:
The measurement of joint motion is an important component of a
comprehensive physical examination of the extremities by which one
enables health professionals to accurately assess dysfunction and
rehabilitative progress. Goniometry is an important part of a
comprehensive evaluation of joints and surrounding soft tissue. The
amount of motion that is available at a joint varies according to the age,
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sex and the structure of joint. Most investigators who have studied a wide
range of age groups have found that older adult groups have somewhat
less ROM of extremities than younger adult groups. The purpose of this
study is to determine the effects of age and gender on elbow flexion in 250
normal subjects on active side of hand through universal goniometer in
western Rajasthan population.

Introduction:
Goniometry is an important part of a comprehensive evaluation of joints and
surrounding soft tissue. The amount of motion that is available at a joint is called
the range of motion (ROM). The type of motion that is available at a joint varies
according to the age, sex, and the structure of joint. The measurement of joint
position and ROM of the extremities with a universal Goniometer has found to
have good- to – excellent reliability. Gajdosik and Bohannon (1987) state,
“physical therapists judge the validity of most ROM measurements based on their
anatomical knowledge and their applied skills of visual inspection, palpation of
bony landmarks, and accurate alignment of the Goniometer. The reliability of
Goniometric ROM measurements varies somewhat depending on the joint and
motion. ROM measurements of upper extremity joints have been found to be
more reliable than ROM of other joints.
Method and material: The study has been carried out on 250 healthy adult
individuals. The subjects aged between 20 to 60 years and were further grouped
as follows:- Group 1 – Age 20 to 30 years. Group 2 – Age 31 to 40 years. Group
3 – Age 41 to 50 years. Group 4 – Age 51 to 60 years.
Procedure: Motion occurs in the sagittal plane around a medial – lateral
(transverse) axis.
Recommended Testing Position- Subject lies down in supine position, no motion
at the shoulder joint, arm is close to the side of the body. A pad is placed under
the distal end of the humerus. The forearm is positioned in full supination with the
palm of the hand facing upwards.
Stabilization: Stabilize the distal end of the humerus to prevent flexion of the
shoulder.
Normal End –Feel: Usually the end-feel is soft because of compression of the
muscle bulk of anterior forearm with that of the anterior upper arm.
Goniometer alignment:



Center the fulcrum of Goniometer over the lateral epicondyle of the humerus.
Align the proximal arm with the lateral midline of the humerus, using the
center of the acromian process.
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Align the distal arm with the lateral midline of the radius, using the radial head
and radial styloid process.

Observation table:

EFFECT OF AGE ON RANGE OF
MOTION AT ELBOW FLEXION
sex

Age group I

Age group II

Age group III

Age group IV

(20-30 Yrs.)

(31-40 Yrs.)

(41-50 Yrs.)

(51-60 Yrs.)

Range Mean

male

128- 138.6
145°

female

SD

°

2°

SD

130- 138.
4.70

126- 137.5
148°

Range Mean

146°

24°

4.47

127- 137.
4.75

147°

44°

4.86

Range

Mean

126146°

127- 137.8
138.4
5.14
5.56
5°
144° 8°

127-

137.1

148°

6°

SD

Range

Mean

SD

129- 137.1
6.12

147°

2°

6.24
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Discussion:
Boone DC, Azen SP (1970) reported that in American males an average ROM of
elbow 140.5° ± 5.2 in age group 20-29 years where as the age group 30-39
years shows an average ROM 141.7° ±3.2 and the age group 40-50 years shows
an average ROM 139.7° ± 5.8. As compared to our observations in the same
age groups of males the values of Boone and Azen are higher.
Green and Wolf (1989) in their study conducted on Rosemont population
(10males and 10 females) shows an average ROM of elbow 145.3° ± 1.2 in age
group 18 to 55 years. As compared to our observations in the same age group of
males and females the value of Green and Wolf is higher.
Wantabe H. et al (1991) in their study conducted on Japanese infants (male and
females 2 weeks- 2 years, n = 45) shows range of motion at elbow is between
148°-158° in.
Goodwin J. et al (1992) studied Disabil Rehabit 23 females and found that an
average ROM of elbow 148.9° in age group 18 to 31 years. As compared to our
observation in the same age groups of females the values of Goodwin J is
higher
Result and summary:
• Range of motion at elbow flexion is greater in females than males in all
age groups. ROM is higher in age group III 41-50 years ( 126-146°) and
lowest in age group II 31-40 years (130-146°) in males whereas in females
it is higher in age group I 20-30 years (126-148°) and lowest in age group
IV 51-60 years (129-147°).
• Mean value of elbow flexion was higher in males than in females. Average
ROM at elbow flexion is higher in both age group I 20-30 years (138.6° ±
4.70) and age group III 41-50 years ( 138.45° ± 5.14), and lowest in age
group IV 51-60 years (137.88° ± 5.56) in males where as in females
higher in age group II 31-40 years (137.52° ± 4.75) and lowest in age
group IV 51-60 years (137.12°±6.24).
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ABSTRACT
Lipid disorder is a major risk factor for the progression of coronary artery disease.
Adverse lipid profile is one of the major risk factors for coronary artery disease
and myocardial infarction. Present study, was aimed to find out the lipid profile in
adult population of Gujarat. The mean ± SD (mg/dl) level of total cholesterol (TC),
triglyceride (TG), low density lipoprotein (LDL) and high density lipoprotein (HDL)
were 213.7±56.13, 159.4±76.15, 149.89±46.03 and 44.41±9.50, respectively.
The higher LDL level was found in 38% of patients while 23% patients were at
borderline. The higher TG level was found in 22% of patients while 20% patients
were at borderline. Higher HDL level (>40mg/dl) was found in 68% of the total

53

population. Mean TC, TG, LDL levels showed increasing trend with age while
HDL level showed decreasing trend with age.
Key words: lipid profile, adult population, Gujarat.
INTRODUCTION
Atherosclerotic diseases are a leading cause of disability and death worldwide
and two third of these are associated with dyslipidemia. Worldwide, there is a
wide variation in mean population cholesterol levels. Increased serum total
cholesterol (TC), triglyceride (TG), low density lipoprotein (LDL) level and
decreased high density lipoprotein (HDL) are associated major risk factors for
cardiovascular disease (CVD). The study of lipid profile is of primary importance
due to its role in development of atherosclerosis. Approximately 10% of the
global population is affected by dyslipidemia. In the developed countries (USA,
Europe and Japan) there are more than 240 million people with abnormal
lipoprotein levels. It is estimated that by 2020, CVD will be the largest cause of
disability and death in India. Serum levels of lipids and lipoprotein lipids have
proven to be the most potent and best substantiated risk factors for
atherosclerosis in general and coronary heart disease in particular. Present
study, was aimed to find out the prevalence and distribution of lipid profile in adult
population.

MATERIALS AND METHODS
For the present study 100 patients attending OPD of civil hospital, Ahmedabad
had been selected. Patients were advised to attend fasting at least for 12 hours
prior to the blood sampling.
Only the adults aged ≥21 years were included in the study. The lipid
measurements were performed in the Hi-Tech Biochemistry laboratory, BJ
Medical College, Ahmedabad. Non fasting subjects were excluded in the study.
TC, TG, LDL and HDL cholesterol were estimated by using commercially
available enzymatic colorimetric test following the protocol and instructions of the
manufacturer.
Lipids levels were classified according to the classification recommended by
National Cholesterol Education Program (NCEP) and Adult Treatment Panel III
(ATP III) guidelines. Desirable level of TC was<200 mg/dl, borderline high was
between 200-239 mg/dl and high TC was considered when the level was > 240
mg/dl. Similarly optimal level of LDL was defined when it was <100 mg/dl, near
optimal level was between 100-129 mg/dl, borderline high was between 130-159
mg/dl, the level was considered high when it was between 160-189 mg/dl. When
LDL level was >190 mg/dl then it was defined very high, according to the
guideline. Similarly TG level was considered normal when it was <150 mg/dl,
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borderline high TG was between 150-199 mg/dl, between 200-499 mg/dl was
considered high TG and very high TG was defined when it was >500 mg/dl.
Desirable HDL was considered when it was >40 mg/dl.
Percentage distribution of the total study population was calculated according to
the lipid profile classification. Statistical significance (student’s t- test) was
applied to analyse the difference of lipid levels among above mentioned different
age groups. The cut off value of P<0.05 was considered for the statistical
significance.
RESULTS AND DISCUSSION
Present study was aimed to find out the lipid profile of adult population (n = 100;
M: 63and F: 37; Mean age: 43.78±12.69years). The mean ± SD (mg/dl) level of
total cholesterol (TC), triglyceride (TG), low density lipoprotein (LDL) and high
density lipoprotein (HDL) were 213.7±56.13, 159.4±76.15, 149.89±46.03 and
44.41±9.50, respectively.
Mean TC, TG, LDL levels showed increasing trend with age while HDL level
showed decreasing trend with age. The statistically significant difference was
observed in LDL in the age group of 41-60 years when compared with younger
age group while statistically no significant difference was observed in TC, TG and
HDL when compared with younger and older age group.
In age groups of 21 - 40 years, 41 - 60 years and 60 years above, the mean
values were 204.81±51.83 mg/dl, 220.26±59.29 mg/dl, 221.09±59.13 mg/dl for
TC; 154.33±77.57 mg/dl, 155.28±67.69 mg/dl, 197.55±98.63 mg/dl for TG;
138.23±42.89 mg/dl, 157.89±49.19 mg/dl, 162.00±36.33 mg/dl for LDL- C and
45.95±07.88 mg/dl, 43.80±10.74 mg/dl, 40.91±09.42 mg/dl for HDL-C (Table-1).
TABLE-1: Lipid parameters (Mean±SD) (mg/dl) among different age groups.
AGE (Years)

TC

TG

LDL

HDL

21-40
(n=43)

204.81±51.83

154.33±77.57

138.23±42.89

45.95±07.88

41-60
(n=46)

220.26±59.29

155.28±67.69

157.89±49.19

43.80±10.74

> 60 (n=11)

221.09±59.13

197.55±98.63

162.00±36.33

40.91±09.42

TOTAL

213.7±56.13

159.4±76.15

149.89±46.03

44.41±9.50

The, HDL level was highest among 21-40 years age group while TC, TG and
LDL level were found increased with increasing age group.
The normal TC was found in 42% of the population while 33% had high TC.
Higher percentage of females than males had borderline TC. Higher level of TC
was observed among males than in females (Table-2).
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TABLE-2: Percentage distribution of different levels of TC (mg/dl) in total
population.
SEX

NORMAL

BORDERLINE

HIGH

(<200)

(200-239)

(≥240)

MALE

46.03

20.63

33.34

FEMALE

35.14

32.43

32.43

42

25

33

TOTAL

The normal TG level was found in 58% of patients. Higher percentage of females
than males had borderline TG. Higher level of TG was observed among females
than in males (Table-3).
TABLE-3: Percentage distribution of different levels of TG (mg/dl) in total
population.
SEX

NORMAL

BORDERLINE

HIGH

(<150)

(150-199)

(200-499)

MALE

60.32

19.05

20.63

FEMALE

54.05

21.63

24.32

58

20

22

TOTAL

The normal LDL level was found in 39% of patients. Higher level of LDL was
observed among females than in males while normal and borderline level of LDL
is observed in males than females (Table-4).
TABLE-4: Percentage distribution of different levels of LDL (mg/dl) in total
population.
SEX

OPTIMAL

NORMAL

BORDERLINE HIGH

(<100)

(100-129)

(130-159)

(160-189)

VERY
HIGH
(≥190)

MALE

17.46

25.40

25.40

17.46

14.28

FEMALE

10.81

21.62

18.93

24.32

24.32

TOTAL

15

24

23

20

18

Higher HDL level (>40mg/dl) was found in 68% of the total population. Higher
percentage of females (86.48%) than males (57.14%) had HDL level above
40mg/dl. Present study showed the desirable TC level in 42%, normal TG in 58%
and normal LDL (<129 mg/dl) in 39% of the total population.
Steady increase of cholesterol levels has also been reported in other Asian
countries during the last decade of the 20th century. The increase in mean
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Cholesterol, triglyceride and low density lipoprotein level can be due to the
changing life style of the people during recent years associated with rapid
urbanization and also globalization. This study mainly limits with the unavailable
data of hypertension, family history and obesity of the individuals who were
enrolled in the study, because these parameters are positively correlated with
dyslipidemia. Present study documents the lipid profile of adult population of
OPD patients. However, randomized large scale survey is recommended.
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Abstract :
Coronary heart disease has been defined by the WHO are “ Impairment of heart
function due to inadequate flow of blood to the heart compared to it’s needs
caused by obstructive changes in coronary circulation to the heart’ ’Present
study was carried out at shreesayajirao general (S .S .G) hospital, Vadodara, to
detect the CRP level in Group-1 is of 40 patients without suffering from coronary
heart disease, Group-2 is of 40 patients suffering from coronary heart disease
that is totally 80 subjects. In present study all patients aged between 31 –70
years. Blood sample was collected in a plain bulb under aseptic condition using a
disposable syringe and needle; the sample was clot at room temperature. The
serum was separated and centrifuged at the rate of 2000-4000 rpm in clinical
biochemistry laboratory. CRP and lipid profile of the patients of the was carried
out by Latex agglutination test and enzymatic methods respectively. Present
study shows that CRP added to the predictive value of LDL in coronary
artery disease patients but independent predictive values of CRP and LDL did
not show any significant difference.
Introduction:
Coronary disease (or coronary heart disease) refers to the failure of coronary
circulation to supply adequate circulation to cardiac muscle and surrounding
tissue. It is already the most common form of disease affecting the heart and an
important cause of premature death in Europe, the Baltic states, Russia, North
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and South America, Australia and New Zealand. It has been predicted that all
regions of the world will be affected by 2020.1 No uniform signs or symptoms are
initially seen in patients with Coronary heart disease.
Atherosclerosis is a
hardening of an artery specifically due to an atheromatous plaque. The formation
of these early lesions of atherosclerosis most often seen to arise from focal
increases in the content of lipoprotein within regions of the intimae.2 CRP was so
named because it was first discovered as a substance in the serum of patients
with acute inflammation that reacted with the C- (capsular) polysaccharide of
pneumococcus. Discovered by Tillett and Francis in 1930.3 it was initially thought
that CRP might be a pathogenic secretion as it was elevated in people with a
variety of illnesses including cancer.4
However, discovery of hepatic synthesis
demonstrated that it is a native protein.5,6,7 C–Reactive protein is acute phase
reactant which is -1 -globulin with molecular mass of
1, 18, 0000 daltons.
CRP has many characteristics, which makes it one of the early indicators of
infection and disease. CRP can increase up to 1000 fold after tissue
inflammation and rises 4-6 times after inflammation. CRP can be easily
estimated, as it is only one of the two pentraxins serum and so does not face
interference from other serum proteins during estimation. It also has a short halflife and returns to normal values 7- 10 days after tissue injury. . CRP also a
strong prediction of risk of MI and stroke among apparently healthy men and
women. It has been suggested that it should be added to standard lipid profile to
improve global risk prediction in those with high and low LDL –Cholesterol
level.8,9,10
MATERIALS AND METHOD
This study was carried out at shreesayajirao general (S .S .G) hospital,
Vadodara. These include all admission of patients of coronary heart to I.C.C.U
S.S.G hospital during the period of 2007-2009. Control group include patient
without coronary heart disease.
INCLUSION CRITERIA: All patients who showed below clinical features
had suggestive of acute coronary heart disease were included in this study.
(1)
All patients aged between 31 –70 with severe chest pain lasting for >30
min.
(2)
Patients chosen had complained of chest pain and were worked up in
form of coronary angiography.
(3)
Patients chosen could not be matched for other confounding factors like
gender, past and family history, life style and diet .
EXCLSION CRITERIA:
(1)
Patient who had evidence of infection or inflammation evidence by fever,
or evidence of sepsis.
(2)
Patient having any other associated conditions known to cause rise in Creactive protein e.g. Connective tissue disorder , acute inflammatory condition
,infective conditions e .g tuberculosis ,pregnancy ,women who are on oral
contraceptive.
•
COLLECTION OF BLOOD SAMPLES : Five ml of blood sample was
collected in a plain bulb under aseptic condition using a disposable syringe and
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needle; the sample was clot at room temperature. The serum was separated and
centrifuged at the rate of 2000-4000 rpm in clinical biochemistry laboratory.
following biochemical investigations were carried out in all patients:
1.
C- Reactive Proteins: Latex Agglutination method, NORMAL RANGE:
0.5 –1.0 mg /DL
2.
Total Cholesterol: Enzymatic colorimetric method. NORMAL RANGE:
150 -200 mg %
3.
Serum Triglyceride: GPO –PAP, End point method. NORMAL RANGE:
50-200mg%
4.
LDL (Low density lipoprotein) – Cholesterol
5.
HDL (High density lipoprotein) – Cholesterol
RESULT AND DATA ANALYSIS
The present study is carried out in 80 subjects of the S.S.G Hospital,
Vadodara suffering from Myocardial infarction.
These patients are divided in two groups:
Group-1 is of 40 patients without suffering from coronary heart disease.
Group-2 is of 40 patients suffering from coronary heart disease.
Present study shows that the Peak incidence of myocardial Infarction was
observed in age Group of 51-60 years. Male female Ratio in the present study
shows higher incidence of Myocardial infarction in male compare to female .Lipid
profile also increase in patients while remain normal in control group. C-Reactive
protein increase significantly in group -1 patients compared to group -2 patients.
Test

Group-1

Group-2

P’ value

CRP

0.8 ± 0.2

1.4 ± 0.7

<0.0001

Cholesterol

152 ± 25.2

170 ± 39.2

0.034

LDL

98.7 ± 16.4

124 ± 32.5

0.001

HDL

56.8 ± 10.4

39.7 ± 7.09

0.0008

TG

105.7 ±1 8.3

125.7 ± 29.5

0.0007

Graph-1 Showing the comparison of serum CRP level in group –1
and group –2
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Table and graph shows a comparison of the S. C-RP level between the
Group–I, Group–II. In Group-II, there is very significant increase in value of
C-RP, having 99.9 % significant with p” value < 0.0001.
Discussion
Here the study has been carried out in a 80subjects, suffering from
coronary heart diseases in S.S.G Hospital, vadodara during the period from
January 2008 to October 2008.
The data of present study regarding age matches with the data published
by Malikka .D.et.al. In the present study the maximum incidence of coronary
heart disease range from 51 –60 years .Minitz –Katzs incidence 66.3 % in the
age group of 50 –59 year.
In the present study, there is a higher incidence of coronary heart disease
in male ( 57.5%) compare to female . The ratio further decreased with the
advancement of age.
LDL –cholesterol rather than total cholesterol is a good predictor for
coronary artery disease risk. LDL is known to be present in atherosclerotic
lesions and oxidation of LDL is considered as a first step in atherogenesis.
Schneider W. J. et al showed that LDL Cholesterol level were higher in coronary
heart disease patients. Zhw et al and Lee I et al proposed that LDL cholesterol
rather total cholesterol was a better predictor of coronary artery disease. HDL
Cholesterol is inversely proportional with risk of coronary heart disease. Assman
G and Huang Y. et al in their study were showed that HDL –cholesterol were
lower in patients of coronary artery patients. Triglyceride levels correlate with
obesity, fat distribution, insulin resistance, total caloric value and blood sugar
levels. Pete R. R and Blair S .N et al showed that patients with coronary patients
had a higher triglyceride level.
In the present study CRP level is high in test group but normal in the control
group. CRP is acute phase protein, which rises during inflammatory state .P. K
Pillai at al carried out a study of C reactive protein in coronary artery disease in
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which CRP was positive in 75% patients in test patients and 1% in control
patients.
Conclusion:
Present study shows following findings :
1.
CRP levels were significantly higher in patients with chest pain with
evidence of coronary artery disease.
2.
There is significant correlation between LDL levels and CRP levels among
the diseased group.
3.
CRP added to the predictive value of LDL in coronary artery disease
patients but independent predictive values of CRP and LDL did not show any
significant difference.
4.
Even within normal range of lipid profile of patients in this study, LDL
Cholesterol were significantly higher in group-2 compared to group-1 and HDL
level were significantly lower in group-2 compared to group-1, suggesting the
protective role of HDL in coronary artery disease.
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ABSTRACT
A case is reported in which there was a variant origin of thyrolingual trunk from left
external carotid artery. The trunk was running forward and medially and later it was
dividing into upper lingual and lower superior thyroid branches. No such artery was
seen on right side.
INTRODUCTION
The right common carotid artery originates in the neck from the brachiocephalic
trunk while the left arise from the aortic arch in the thoracic region. The cervical
portion of common carotids resembles each other very closely. The common
carotid artery is contained in a sheath known as the carotid sheath, which is
derived from the deep cervical fascia. It also encloses the internal jugular vein
and vagus nerve between the artery and vein on a plane posterior to both.
Approximately at the level of the fourth cervical vertebra, the common carotid
artery bifurcates into an internal carotid artery and an external carotid artery in
the carotid triangle. The external carotid artery runs anteromedial to the internal
carotid artery at its origin but becomes anterior and lateral as it ascends. In the
neck, the external carotid artery gives off six branches: superior thyroid, lingual,
facial, occipital, ascending pharyngeal and posterior auricular arteries.
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CASE REPORT
The carotid system of arteries was observed for variations in 30 cadavers for the
period of 3 years from 2008 to 2010, in routine educational dissection for
undergraduate students. In the academic year 2009–2010 in our department, this
variation of thyrolingual trunk arising from left external carotid artery was
observed in a male cadaver aged about 60 years (Figure 1). The lingual artery
and superior thyroid artery usually take origin separately from external carotid
artery. In the present case, the thyrolingual trunk originated from external carotid
artery. It first ran forwards and medially and then divided into lingual and superior
thyroid branches. The lingual artery ascended vertically up medial to external
laryngeal nerve, crossed the internal laryngeal nerve, taking an oblique course it
passed underneath the hypoglossal nerve and anterior belly of digastric muscle
to enter digastric triangle. Superior thyroid artery descended downwards towards
the thyroid gland.
DISCUSSION
There are reports in the literature of origin of left vertebral artery from arch of
aorta [1]. There are also reports of higher and lower division of common carotid
artery [2] and even trifurcation of common carotid artery [3]. The origin of
thyrolingual trunk from external carotid artery has been reported with an
incidence of range from 0.7–3%. However its origin from common carotid artery
has been reported less than 0.1% [4]. The above variation is reported on account
of its rarity. The unusual course of the lingual artery as well as variations in the
origin of superior thyroid artery could be of interest to head and neck surgeons.
Generally, the common carotid artery does not give any branches except
external and internal carotid arteries [5]. Therefore the knowledge of such
variations is vital for the exact identification of the neck vessels during surgery to
avoid a fatal mix-up with internal carotid artery [6]. A thorough knowledge of
vascular anatomy is essential for the understanding and interpretation of
diagnostic and interventional vascular procedures, as well as performing surgical
procedures.
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Figure.1 – Thyrolingual trunk; 1 – External carotid artery, 2 – Superior
thyroid artery, 3 – Lingual artery
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ECTOPIC SUPERNUMERARY NASAL TOOTH
Dr. Neeta A. Patel ,Reader (Conservative Dentistry &
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Ahmedabad 380008

Abstract:
The incident of ectopically erupting teeth has increased. However it is a
rare phenomenon, this is a clinical case where tooth found in nasal cavity.
Introduction:
Oro facial trauma is a common and forms a large component of any
maxillofacial service work load .Even minor trauma can result in significant
orofacial and dental injury .So careful evaluation of dental history and thorough
examination , particularly when teeth remain missing after initial inspection .
Other anatomical sites should be considered to ensure they do not contain
traumatically displaced teeth. This is a clinical case report of tooth found in a
nasal cavity.
Case Description:
:
A 32 year old male attended dental department, L. G. Municipal Hospital
for replacement of upper right central incisor which was missing (fig.1). Patient’s
dental examination revealed ¾ portion of the crown of upper right permanent
central incisor erupted in the floor of right nostril and (fig.2).
Tooth was asymptomatic. There was no history of pain, nasal congestion
or any discomfort. Patient was only concerned about missing tooth, which he
wanted replace. Even patient could not recollect the history of trauma.
In such cases are chances of recurrent nasal infection, swelling in nose,
headache
, and nasal congestion. Patient was explained about future
complication.
He was also advised for surgical removal
under general
anesthesia.
Patient was given partial denture temporarily till he makes the decision.
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Fig. 1

Fig.2

Discussion:
Ectopic and supernumerary teeth may erupt in different site affects 0.1-1%
of the population .
Various theories have been proposed to explain the excessive growth of
Dental lamina. Other cause is dental trauma. Dental trauma is common and
affects up to 30% of people during their life time. The mechanism of injury to
both the primary and permanent dentition results in teeth erupting intact in nasal
cavity years after initial trauma. Failure to diagnose and manage such cases
would place the patient at unnecessary risk of nasal infection and epitasis. They
also proved to be a rare cause of nasal obstruction. Teeth should be removed
under general
anesthesia to control any possible epitasis and are at best
managed in hospital setting.
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Fig: 1 – early division of brachial artery and variations in cubital fossa.
BA: Brachial artery , RA: Radial artery, UA: Ulnar artery, MN: Median nerve
BT: Bicipital tendon , BR: Brachialis muscle

ABSTRACTA brachial artery is a continuation of the axillary artery at the distal border of teres
major. It ends at the level of neck of radius by dividing into radial and ulnar
arteries. During a routine dissection of upper limb, a male cadaver of 34 years,
we found an early division of brachial artery in right upper limb, at the middle of
the arm. The radial artery passes downward and laterally, crossing the median
nerve anteriorly just below the division of the brachial artery. The ulnar artery,
being the other terminal branch, passes downward and medially deep to the
median nerve just above the cubital fossa. In the forearm the ulnar artery, instead
of giving common interosseous artery gives anterior and posterior interosseous
branches at different levels. Morphological variations of brachial artery have
importance and have drawn attention of surgeons, physicians, nephrologists,
radiologists and interventionists due to the advanced surgical procedures
practiced in vascular surgeries, plastic (reconstructive) surgeries and also for
diagnostic and therapeutic approaches.
KEY WORDS : brachial artery, radial artery, ulnar artery, median nerve
INTRODUCTION:
The brachial artery begins at the lower border of the tendon of the teres major,
runs down the arm, which it can be palpated throughout its length. It terminates
by dividing into the radial and ulnar arteries at a point about a finger’s breadth
below the bend of the elbow, that is, opposite the inner border of the neck of the
radius. As the brachial artery runs along a line from the medial lip of bicipital
groove behind the coraco-brachialis muscle to the middle of the cubital fossa at a
point level with the neck of the radius. The median nerve is closely related to the
brachial artery. It lies lateral to the brachial artery in the upper part of the arm and
crossing the artery in front and lies medial to it in the lower part of the arm. In the
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forearm, the ulnar artery gives a common interosseous artery, runs downwards
and at the upper border of the interosseous membrane divides into anterior and
posterior interosseous arteries. In the hand, both the ulnar and radial arteries
form the palmer arches and supply the hand. (1)
The vessels of the upper limb have much more importance in different
kinds of diagnostic, analytical and therapeutic studies. In congenital,
inflammatory, metabolic and regenerative diseases, the study of basic anatomy
is important for understanding circulation of the blood flow to improve the
operative outcome.
MATERIAL AND METHOD:
As a part of undergraduate teaching, during dissection of upper limb of a
donated body of 34 years male in SBKS Medical college and Reserch institute,
Vadodara, we came across a right sided variation in terminal division of brachial
artery.
OBSERVATION:
In the present report, we found the following variations in the vascular
pattern of upper limb.
1. Brachial artery was a continuation of the axillary artery at the lower
border of teres major muscle. After giving the profunda brachii artery,
divided into radial and ulnar artery at the middle of the arm.
2. Superior and inferior ulnar collateral branches arouse from the ulnar
artery.
3. The radial and ulnar artery passed downward between the biceps
brachii and brachialis muscle along the lateral and medial border of the
biceps brachii muscle respectively
4. The median nerve crosses both the arteries, after its normal
emergence through the brachial plexus, initially crosses the radial
artery from lateral to medial side passing deep to it 1.5cm below the
division of the brachial artery.
5. The ulnar artery is crossed by the median nerve 2cm above the elbow
joint from lateral to medial side. Here, ulnar artery being deep to it,
then the median nerve follows its normal course after passing between
the two heads of the pronator teres muscle.
6. So, the contents at the cubital fossa from medial to lateral are median
nerve, ulnar artery, tendon of biceps brachii muscle, radial artery and
superficial branch of the radial nerve.
7. Common interosseus artery shows its absence.
8. The posterior interosseus artery arises 1cm below the elbow joint and
the anterior interosseus artery arises 3cm below the elbow joint.
Rest of the course and branching pattern of the vascular structures,
brachial plexus and muscles are normal.
DISCUSSION:
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Although variations in brachial artery are fairly common, some conspicuous
variations need attention and its clinical correlation. Brachial artery is a common
source for taking blood pressure measurement, presence of two arteries in
cubital fossa, like here as we have found radial and ulnar artery may make
difficulties. As well as presence of two arterial pulsations on either side of
bicipital tendon creates confusion. Namani (2) found such brachial artery
variation but with less calibre of brachial artery. In orthopaedic surgeries around
elbow, accidental crush injuries leading to heamorrage requires its special
mention. Intraarterial drug injection like Iloprost (a prostacyclin analogue) has
been used for various ischemic conditions, including atherosclerotic disease,
thromboangitis obliterans, Raynaud syndrome and ischemic leg ulcers (3). Non
invasive brachial analysis has useful approach for detailed study of
cardiovascular system and impact of cardiovascular diseases and other risk
factors in population. But intraarterial drug injections had been avoided by
clinicians as had far more complications cited by Bernard (7).According to Sajja
LR (4).Recently, a radial artery has been shown to have a superior perioperative and post-operative role when compared to saphenous vein grafts. In
coronary artery bypass grafting Cohen G(5)stated its importance. It is also the
artery of choice in treatment for chronic renal failure (CRF) for dialysis by making
an autogenous fistula and they are first choice of the treatment for dialysis,
because they last longer and need less maintenance(6). Median nerve is one of
the nerve of choice in peripheral nerve block at arm using brachial artery as a
landmark at the cubital fossa(8). While considering all these factors, study of
vascular pattern of upper limb and its variations assume great importance to
cardiologists, vascular surgeons, plastic surgeons, and nephrologists to prevent
possible complications and achieve best results in therapeutic and diagnostic
interventions.
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Fig: 1 – early division of brachial artery and variations in cubital fossa.
BA: Brachial artery , RA: Radial artery, UA: Ulnar artery, MN: Median nerve
BT: Bicipital tendon , BR: Brachialis muscle
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UNILATERAL VARIATION IN MUSCULOCUTANEOUS NERVE –
Dr. Subhash Gujar , Dr.Savita , Dr.Jigna , Dr. G V Shah.
S.B.K.S. Medical Institute & Research Center, Sumandeep
Vidyapeeth , Piparia, Vadodara, Gujarat.
ABSTRACT :
Musculocutaneous nerve is a branch of lateral cord of brachial plexus. It pierces
coracobrachialis muscle and innervates it along with biceps brachii , brachialis
muscle and continues as the lateral cutaneous nerve of forearm without
exhibiting any communication with median or any other nerve. The present report
describes a case of variation in musculocutaneous nerve observed in Indian
male cadaver during routine education dissection. The musculocutaneous nerve
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did not pierce coracobrachialis muscle. It also gave a communicating branch to
median nerve. It is important to aware of this variation while planning a surgery in
region of axilla or arm, as these nerves are more liable to be injured during
operations.
KEY WORDS: Nerve, Musculocutaneous, Median, Variation
INTRODUCTION:
As per medical & surgical aspect, nerve supply of arm is very important.
Variations in the formation and branching of the brachial plexus are common and
have been reported by several investigators (Kerr, 1918; Poynter, 1920; Linell,
1921; Hovelaque, 1927; Hirasawa, 1931; Miller, 1934; Bergman et al. 1988).
The median, musculocutaneous and ulnar nerves after their origin from the
brachial plexus, pass through the anterior compartment of the arm without
receiving any branch from any nerve in the neighbourhood (Hollinshead, 1976;
Williams et al., 1995).
Although communications between the nerves in the arm are rare, the
communication between the median nerve (MN) and musculocutaneous nerve
(MCN) were described from nineteenth century (Testut, 1884, 1899; Villar, 1888;
Harris, 1904). The lateral root of the MN carries fibres that may pass through the
MCN, and a communicating branch from the later usually joins the MN in the
lower third of arm (Kaus and Wotowicz, 1995; Bergman et al. 1988). In the arm,
the MCN passes through the coracobrachialis muscle and innervates the
coracobrachialis as well as the brachialis and the biceps brachii muscles and
later continues as the lateral cutaneous nerve of the forearm without exhibiting
any communication with the MN or other nerves.
MATERIAL AND METHOD:
We report a unilateral variation in musculocutaneous nerve that was found
during the routine education dissection of the right arm of a male cadaver in the
Department of Anatomy in S.B.K.S Medical institute & Research centre, Piparia.
The dissection of brachial plexus was done carefully and variation to normal
usual pattern was noted ,sketched and photographed. The musculocutaneous
nerve was originating normally from lateral cord of brachial plexus, but on its way
to the arm it did not pierce coracobrachialis muscle but lied on medial to it. It also
gave a communicating branch to median nerve in lower 1/3 of arm .This
communicating branch was about 5 cm long and had an oblique course between
two nerves.
The rest of course and branches of two nerves in arm, forearm & hand of
this side was normal in every aspect. The course and branches of two nerves
were normal on left side.
DISCUSSION:
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Variants of branching pattern of MCN and MN have been well described by
many authors [1].Le Minor (1992) classified these variations in to five types [2].
Type 1: no communication between the MN and MCN.
Type 2: the fibers of medial root of MN pass through the MCN and join the MN in
the middle of the arm.
Type 3: fibers of the lateral root of the MN pass through the MCN and after some
distance leave it to form lateral root of MN.
Type 4: the MCN fibers join the lateral root of the MN and after some distance
the MCN arise from the MN.
Type 5: The MCN is absent and the entire fibers of MCN pass through lateral
root of MN and fibers to the muscles supplied by MCN branch out directly from
MN. In this type the MCN does not pierce the coracobrachialis muscle.
Our present finding falls in the type 2 variant of Le Minor.
Venieratos and Anangnostopoulou (1998) suggested classification
in relation to coracobrachialis muscle [10].
Type I: communication is proximal to coracobrachialis muscle;
Type II: communication is distal to muscle;
Type III: neither the nerve nor the communicating branch pierce the
coracobrachialis muscle. The present variation is coincide with type 3 of
Venieratos’s classification.
Studies by Nakatani et al. revealed three variations in which the
musculocutaneous nerve did not pierce the coracobrachialis[6].Tsikaras et al.
revealed that musculocutaneous nerve arise from the median nerve unilaterally
in a male cadaver [9].
In the context that ontogeny recapitulates phylogeny; it is possible
that the variation seen in the current study is the result of developmental
anomaly. In human being forelimb muscles develops from mesenchyme of
paraxial mesoderm in the fifth week of intrauterine life [4]. Regional expression of
five Hox D (Hox D 1 to Hox D 5) genes is responsible for upper limb development
[5]. The motor axons arrive at the base of limb bud; they mix to form brachial
plexus in upper limb. The growth cones of axons continue in the limb bud [4].As
the guidance of the developing axons is regulated by the expression of chemoattractants and chemo-repulsants in a highly coordinated site specific fashion any
alterations in signalling between mesenchymal cells and neuronal growth cones
can lead to significant variations[7].Studies of comparative anatomy have
observed the existence of such connections in monkeys and in some apes; the
connections may represent the primitive nerve supply of the anterior arm
muscles[3].
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Such variations also have clinical importance especially in post
traumatic evaluations and exploratory innervations of the arm for peripheral
nerve repair. The knowledge of the variations of this communication between the
musculocutaneous and median nerves in the distal third of the arm is important in
the anterior approach for the fracture of the humerus. Clinical implication of this
could be that injury of musculocutaneous nerve proximal to the anastomotic
branch between musculocutaneous and median nerve may lead to unexpected
presentation of weakness of forearm flexors and thenar muscles[8].
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Fig: 1 - Musculocutaneous nerve does not pierce coracobrachialis muscle
and gives a communicating branch to median nerve

MN: Median Nerve
MCN: Musculocutaneous Nerve
MR: Medial root of Median Nerve
LR: lateral root of median Nerve
CB: Communicating Branch
BB: Biceps brachii muscle
CBM: Coracobrachialis muscle
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Abstract
Purpose: The aim of the study was to evaluate the accuracy of HiCrome
Candida Agar for the rapid identification of Candida spp. from different clinical
specimens and to differentiate Candida albicans from non-albicans Candida
(NAC) species, so can assist the clinician in selecting appropriate antifungal
therapy. Methods: We evaluated this medium with 60 candida species including
35 candida albicans, 14 candida tropicalis, 7 C. glabrata, and 4 C. krusei isolated
from various clinical specimens. These strains are identified by growth on
HiCrome Candida Agar, morphology on Corn meal agar & by Germ tube test.
Results: The color of colonies on HiCrome Candida Agar were light green
colonies of C. albicans, blue-metallic blue colonies of C. tropicalis and large,
fuzzy, purple colonies of C. krusei, cream white colonies of C. glabrata. The
specificity and sensitivity of the HiCrome Candida Agar for the presumptive
identification of C.albicans, C. krusei, and C. tropicalis, C. glabrata exceeded
92% for all four species. Conclusion: HiCrome Candida Agar is simple,
inexpensive medium for rapid isolation of most common Candida species from
clinical samples. It is also primary isolation and differential medium for samples
containing multiple yeast species.
Key words: HiCrome Candida Agar, Rapid identification, Candida albicans,
Non-albicans Candida (NAC)
Introduction:
Candida accounts for approximately 15% of all hospital-acquired infections
and over 72% of all nosocomial fungal infections.[2]In their study, Wey et al.,
showed that nearly 40% of all deaths from hospital-acquired infections were not
due to bacteria or viruses, but to fungi, with the main culprit being Candida. [1]
For a long time (up to early 1990s), C. albicans was the main etiologic
agent of candidiasis, responsible for more than 70% of all Candida infections.
With the introduction of the azoles (late 1980s, early 1990s), a shift in the
Candida species causing infection started to occur with non-albicans becoming
more important in the disease process. [1]
The most important predisposing factors to Candida infection, and
especially to disseminated candidiasis, are iatrogenic. Of these factors, probably
the most important have been the introduction of antibiotics and the widespread
use of indwelling intravenous catheters. Antibiotics suppress normal bacterial
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flora and allow Candida organisms to proliferate, especially in the GI tract. [3] The
ability of Candida spp. to form biofilms on surfaces such as catheters has
contributed to the emergence of these fungi as major pathogens of patients with
indwelling medical devices. Biofilm-associated infections are frequently refractory
to antifungal therapy. [4]
Changing Candida epidemiology and availability of newer antifungal drugs
with different antifungal spectra means that physicians can no longer make
therapeutic decisions based on broad identification of fungi as yeast and mold. [5]
Identification of yeast pathogens by traditional methods requires several
days and specific mycological media. [6]
Two criteria for new primary culture yeast media are the capacities (i) to
facilitate the differentiation of species in mixed cultures and (ii) to allow direct and
rapid identiﬁcation of yeasts, especially those which are resistant to antifungal
agents. It is therefore understandable that chromogenic media, which appear to
fulﬁll these requirements, are of great interest to microbiologists. [7]
Chromogenic media contain chromogenic substrates which react with
enzymes secreted by the target microorganisms to yield colonies of varying
colors. [6]
Material & Methods
A total of 60 Candida strains including 35 candida albicans, 14 candida
tropicalis, 7 C. glabrata, and 4 C. krusei were isolated from various clinical
specimens (3 from urine, 26 from sputum, 24 from stool, and 7 from blood
culture).
Sample processing:
Samples were processed by standard methods. Direct smears were
prepared and Gram Staining was done to look for Gram positive budding yeast
cells and pseudohyphae. HiCrome Candida Agar (Himedia, India) was used for
rapid isolation and identification of Candida species from mixed cultures. All
samples were first plated on SDA (Himedia, India) and HiCrome Candida Agar
for 48 hours at 37oC. The HiCrome Candida Agar, SDA and Corn Meal Agar
(Himedia, India) prepared according to manufacturer’s guidelines. The colonies
from HiCrome Candida Agar and SDA were identified by morphology on Corn
meal agar & by Germ tube test. The data suggested that species which were
identified by HiCrome Candida Agar and Corn meal agar were the same.
Sensitivity and specificity of the HiCrome Candida Agar were calculated
as following
Sensitivity: true positive X 100/ (true positive + false negative)
Specificity: true negative X 100/ (true negative + false positive)
Results:
The production of color and morphology of colony on HiCrome Candida
Agar were recorded as described by the manufacturer after 48hr of incubation.
The color of colonies on HiCrome Candida Agar were similar as given by the
manufacturer (Himedia, India), i.e. light green colonies of C. albicans, bluemetallic blue colonies of C. tropicalis and large, fuzzy, purple colonies of C.
krusei, cream white colonies of C. glabrata. The edges of all colored colonies
were paler than the colored centers; we observed that the medium better
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differentiated the color of colonies after 48 hours of incubation, while after 72
hours of incubation a distinct deep color of the colonies were observed. It was
also noted that colony colors of isolated strains were deepened with the passage
of time and persistence of pigment was also observed on HiCrome Candida Agar
plates after more than 15 days.
Among these 50 samples, 10 samples yielded mixed growth & C.albicans
was the common species in all mixed growths. Single isolates were obtained
from the remaining 40 samples.
All 60 yeast isolates were subcultured onto Sabouraud agar after 48 or 72
h of incubation at 370C on HiCrome Candida Agar. All of the isolates grew well in
the subcultures, demonstrating that viability was not lost by growth in the
presence of the chromophore present in HiCrome Candida Agar.
Discussion
An early identification of the species of Candida provides an important help
in selection appropriate antifungal treatment since resistance to polyenes has
been reported in Candida spp. including C. tropicalis, C. glabrata, and C.
albicans. [8, 9] Echinocandin-resistant mutants of C. albicans have been created
under laboratory conditions. Resistance to 5-FC may occur as a result of
decreased cellular uptake as occurs in C. glabrata isolates with a defect in
cytosine permease. [11]
The time taken for identification of the species by the conventional
methods ranged from 96 to 120 hours, whereas it was only 48 hours with
HiCrome Candida agar.
Yucesoy et al. reported 90.9% sensitivity and 100% specificity for C.
albicans. [12] V.P.Baradkar et al. also noted 100% sensitivity and 94.6% specificity
for C.albicans. [19] In agreement with the earlier studies, sensitivity and specificity
were determined 100% for C.albicans in our study.
V.P.Baradkar et al. noted 100% sensitivity and 100% specificity for C.
tropicalis. [19] Berrin Özçelik et al observed sensitivity and specificity of 100% for
this species. [20]Willinger et al noted sensitivity of 66.7% and specificity of 99.8%
for C. tropicalis. [13]. Our results are comparable with these studies which showed
sensitivity and specificity values for C.tropicalis are 92.9% and 100%
respectively.
The sensitivity and specificity of C. glabrata in this study is 100% and
96.4% respectively. Yucesoy et al reported 90.9% sensitivity and 100%
specificity for C. glabrata. [12] Peng et al reported sensitivity and specificity values
for C. glabrata as 90.2% and 95.4% respectively. [14] Many other authors showed
that other species such as C.kefyr, C.lusitaniae, and C. guilliermondi produce
similar colonies. [21, 22] These strains can be easily differentiated from the
C.glabrata as they do not produce pseudohyphae on Corn Meal Agar. Thus the
combination of HiCrome Candida Agar and Corn meal Tween 80 agar are used
for early identification of C.glabrata.
Although less common (1%–2%), C. krusei is of clinical significance
because of its intrinsic resistance to fluconazole, and reduced susceptibility to
most other antifungal drugs. [10] The sensitivity and specificity values for C. krusei
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were 100% and 98.2%. respectively in our study. San-Millan et al showed 100%
specificity and sensitivity for C. krusei. [15]Berrin Özçelik et al noted sensitivity
and specificity of 100% for C.krusei. Our results are comparable with these
studies. [20]
Although very reliable, the GT test is not without problems. Up to 5% of the
strains of C. albicans may be germ tube negative and false-positive results can
occur with other yeasts that produce germ tube-like structures, e.g.
pseudohyphae [16]. Reports indicate that C. tropicalis, C. parapsilosis, and
Cryptococcus gastricus also produce structures which resemble germ tubes. [17]
In our study, two isolates produced negative germ-tube results but were found to
be C. albicans on HiCrome Candida Agar and cornmeal agar. Given the
observer variability encountered with the germ-tube test, as well as its lower
sensitivity and specificity, HiCrome Candida Agar provides a simple and precise
means for rapid identification of C. albicans in the routine laboratory.
Although detailed cost-benefit survey were not carried out in our study, it
seems clear that these chromogenic media are economical in terms of labor and
time. S.G. Nadeem et al[5] in their study reported that an approximate cost per
culture for complete identification of Candida using SDA, Corn meal agar, and
API 20C Aux in Pakistan is around US$ 15 (Pak Rs. 1,200), while CHROMagar
Candida costs around US$ 3 (Pak Rs. 250) per specimen culture, and thus it is
more economical. S. Ainscough et al, in their study also concluded that,
CHROMagar provides a simple and inexpensive method for the identification of
yeasts. [18]
We also noted that HiCrome Candida Agar was slightly superior to the
Sabouraud agar used for comparison in terms of its ability to suppress bacterial
growth & in its ability to reveal mixtures of yeast species present in cultures. M A
Pfaller et al. also observed minimal bacterial contamination despite the fact that
they were dealing with surveillance of stool specimens. [23] In present study there
was also minimal growth of bacteria with stool and sputum specimens on
HiCrome Candida Agar.
Rapid identification of the fungal pathogens such as Candida spp. directly
from clinical samples and institution of early therapy may help to reduce the
hospital stay and high overall costs associated with management of candidemia.
Conclusion:
HiCrome Candida Agar provides a simple and inexpensive method with
minimal impact on laboratory workflows. It can also serve as a primary isolation
and differentiation medium for samples containing multiple yeast species, which
may be azole-resistant or amphotericin B-resistant species. HiCrome Candida
Agar gives rapid presumptive identification with in 48 hours, so preliminary
antifungal treatment can be administered. It may also assist to control rise in
antifungal resistance.
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Abstract:
Magnesium is an important cation for maintaining the glucose homeostasis.
Hence this present study was carried out to assess the levels of it in type 2
diabetic patients and also to correlate the role of antioxidant status and effect of
oxidative stress in these patients and comparison with those of control subjects.
To carry out the study serum magnesium, glycemic levels (glycosylated
hemoglobin & fructosamine), antioxidants ( reduced glutathione, superoxide
dismutase (SOD)) and MDA(malondialdehyde ) were measured in diabetic
patients and compared with normal subjects. A significant decreased level of
magnesium was observed(p<0.001) in the study group and a strong negative
correlation was observed between serum magnesium and glycemic level (r= 0.66,p<0.005 ). A strong negative correlation was observed between parameter
of lipid peroxidation and serum magnesium (r=-0.66,p<0.005). These results
indicate that hypo magnesium occurring in diabetic patients can be
independently related to the state of increased oxidative stress, and that
hyperglycemia is associated with both hypomagnesaemia and oxidative stress.
Key Words : Diabetes ;hypomagnesaemia ; oxidative stress;hyperglycemia.
Introduction
Diabetes mellitus is a mutifactoral disease which is characterized by
chronic hyperglycemia which disturbs carbohydrate, fat and protein metabolism
due to defects in insulin secretion, action or both. It is this chronic and persistent
hyperglycemia that has been a well established factor in late diabetic
complications.(1-2) Apart from the various known factors, a growing number of
recent research done on the Western population indicates that magnesium
deficiency also plays an important role in the development of diabetic
complications (3) but the exact mechanism by which hypomagnesium is
developed is not understood well.
Magnesium is the second most abundant intra cellular cation
and, overall, the fourth most abundant cation. Magnesium ions play important
role in the transfer, storage and utilization of energy as it is required to catalyze
some 300 odd enzyme system in the mammals. Thus is required for many
functions like regulation of intermediary metabolism, DNA and RNA synthesis
and structure, cell growth, reproduction, membrane structure, neuromuscular
transmission, muscular contraction, blood pressure and peripheral blood flow.(4)
Thus making magnesium an essential cation playing many important function in
the body.
And because of all this might be magnesium was made abundantly and
readily available by nature in the form of nuts, seeds,whole grains,milky products,
poultries, fishes and vegetables and so there was no need to store internal. But
today our lifestyle has all changed this, our grains what were originally high in
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magnesium are refined today and in this process have lost the nutritional value.
The quality of our soils has also deterioted due to the large use of fertilizers that
contain large amount of potassium and magnesium antagonist. This have all
resulted in foods low in magnesium than ever before. Thus the intake of
magnesium has decreased while due to alcohol consumption and increased
sugar intake the excretion of magnesium has increased. Magnesium is
eliminated through urine and feces.
Though the various studies indicate the presence of hypomagnesemia in
diabetic individuals but the exact cause of it still is unknown and the effect of it is
still not understood. Hence this work was carried out to study correlation between
glycosylated hemoglobin and magnesium status in diabetic patients at the same
time role of the oxidative stress in all this was also evaluated.
Material & methods:
40 diabetic patients & 40 healthy individuals were selected to
participate in the study. The diabetic patients were on regular follow up cases
while the control group was individuals who visited for regular routine checkups
at Dhiraj Hospital, Piparia, Vadodara. The study was ethically approved by the
Ethics Committee of Sumandeep Vidyapeeth. Informed consent was obtained
from the patients and participates in the study.
Biochemical analysis:
Venous blood sample from patients and normal subjects was drawn
in the morning after an overnight fast under standardized conditions and divided
into three parts( in EDTA bulb for glycosylated hemoglobin ,ACD bulb for reduced
glutathione and plain bulb for fructosamine, malondialdehyde (MDA),Calcium,
Phosphorous, Magnesium, superoxide dismutase(SOD)).Serum was separated
within one hour of collection. Glycosylated hemoglobin, serum Calcium, Serum
Phosphorous were estimated by commercially available kit while SOD
(5),Fructosamine (6),MDA(7), reduced glutathione (8) &Magnesium( 9).
Statistical analysis:
Statistical analysis was done by comparing diabetic patients with normal
subjects using Student ‘t’ test. Pearson correlation coefficient was performed to
determine the way in which the variable of interest (magnesium dependent
variable ) was influenced by several other variable (predictor varaiable).
Results:
The study group was divided into two groups. The group I was the diabetic
individuals while the group II consisted of control/healthy individuals. The
laboratory findings of all the patients are summarized in table 1,2. The mean
serum magnesium in diabetic individuals was1.68±0.33mg/dl vs 2.18±0.26 mg/dl
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in the control group this indicate that the serum magnesium levels was
significantly low in diabetic patients (p<0.001).
Table -1 Levels of Magnesium, MDA, SOD, GSH, Fructosamine, Glycosylated
Hemoglobin, Calcium, Phosphorous in Diabetic patients (group I) & Normal
subjects (group II)
Sno
1
2
3
4
5
6
7
8

Variables
Mg(mg/dl)
MDA (nmol/ml)
GSH(µmol/gm of Hb)
SOD
Fructosamine(µmol/L)
Glycosylated
Hemoglobin(%)
Calcium(mg/dl)
Phosphorous(mg/dl)

Group I
1.68±0.33
5.4±0.74
5.7±2.34
5.4±4
435±72.18
9±1.23

Group II
2.18±0.26
3.4±1.3
7.3±2.4
5.04±2.74
229±19.2
5.45±0.36

P value
p<0.001*
p<0.001*
p<0.05#
p=0.5
p<0.001*
p<0.001*

9.12±0.67
3.03±0.7

9.29±0.87
2.93±0.48

p=0.36
p=0.45

All values are mean ±SD. Total number of patients was 40 in each group.
p<0.05# was considered to be significant. While p<0.001 was considered to be
highly significant.
The serum MDA levels – the marker of lipid peroxidation was, significantly
elevated in the diabetic patients than the control group (Table -1) while the level
of antioxidant- reduced glutathione was elevated in the control group than the
group I( Table-1).There is a significant decrease between the two group (p<0.05).
The marker of hyperglycemic level i.e serum Fructosamine and Glycosylated
hemoglobin has been significantly elevated in Group I than the control group (
Table -1) while there was no significant difference between the control group and
the study group when the serum calcium and phosphorus levels were
considered.
From regression analysis, it was observed that though modest
correlation exists between serum magnesium and glycosylated hemoglobin (r=0.2) while with Fructosamine it is r=-0.66 there is a significant correlation . Thus
indicating that when the glycemic levels were not in control it results in loss of
magnesium. There is a significant negative correlation between the marker of
lipid peroxidation ( MDA) and serum magnesium(r=-0.66).
Table 2: Correlation Analysis of Serum Magnesium with other parameters in
Diabetic patients and normal subjects.
Sno

Parameters

Correlation
Coefficient
Group I

Group II
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1
2
3
4
5
6
7

MDA (nmol/ml)
GSH(µmol/gm of Hb)
SOD
Fructosamine(µmol/L)
Glycosylated Hemoglobin(%)
Calcium(mg/dl)
Phosphorous(mg/dl)

-0.66*
-0.2
0.14
-0.66*
-0.2
-0.2
-0.19

-0.26
0.2
0.12
-0.71*
-0.7*
0.31
0.024

Discussion:
Magnesium is an important cation which is closely associated with the
carbohydrate metabolism. It is a cofactor in the glucose transporting mechanisms
of the cell membrane and various enzymes in carbohydrate oxidation. A large
number of evidence has linked it with reduction of tyrosine kinase activity at the
insulin receptor level. This may be resulting in the impaired insulin action and
development of insulin resistance (10,11,).It is also the cofactor or components of
enzyme systems involved in glucose metabolism(12,13). Thus all this indicating
that Magnesium is important but there is a contradictory report regarding the
levels of this mineral in diabetic patients as some workers found no change in the
levels in diabetic patients (14,15)but in our study we observed a decrease level
of magnesium in diabetic patients which is very similar to the observation of
some studies (16,17).Thus indicating that there exists hypomagnesaemia in
diabetic patients. The mechanism responsible for this deficiency in patients with
diabetes is not completely known. Osmotic diuresis clearly account for the loss of
magnesium .This is indicated in our study as there is a negative correlation
between serum magnesium and glycosylated hemoglobin and fructosamine , as
the there is renal glycosuria there will be loss of magnesium also .At the same
time it is known that insulin is responsible for the transport of magnesium inside
the cell and it is well known that diabetes is due to defective insulin. Hence
magnesium metabolism is also affected.
In the present study, plasma levels of malondialdehyde have been
found to be increased in the diabetic patients. This is also associated to due to
the increased levels of glucose. It is this “Hyperglycemia” which has been
increasingly regarded as the cause of the diabetic complications, in particular via
the ability of glucose to glycate proteins. (18). Glucose may oxidise under
physiological conditions and lead to the production of protein reactive
ketoaldehydes, hydrogen peroxide and highly reactive oxidants. They had
observed that both glycation and oxidation occur simultaneously further
supporting the hypothesis that tissue damage associated with diabetes and
ageing has an oxidative origin. (19) The free radicals generated during this
process confirm that hyperglycemia leads to increased oxidative stress. Glucose
auto-oxidation (20), nonenzymatic glycation (21), and the interaction between
glycated products and their receptors (22), overproduction of ROS by
mitochondria (23), and the polyol pathway (24), all are potential sources of
hyperglycemia-induced oxidative stress. To add to all this it is observed that
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under hyperglycemic condition, as much as 30% of the glucose is channeled into
the polyol pathway (24), causing a substantial depletion of NADPH and
consequently a significant decrease in the GSH level. Co-factor NADPH, which is
also required for glutathione reductase to regenerate GSH. (25) Not only is the
hyperglycemia responsible for the oxidative stress . But it is also responsible for
the depletion in the antioxidant levels and hence together the combined effects of
increased levels of reactive oxygen species (ROS) and decreased capacity of the
cellular antioxidant defense system trigger off a series of changes which
contribute to the pathogenesis of the disease. There are many studies that have
proved that the levels of antioxidants like reduced glutathione, are low in diabetic
individuals (26, 27) which is observed in our study also But the superoxide
dismutase level was low in the diabetic patients but was not significantly this an
observation which was previously reported by Walter etal who also did not
observe a significant low level in the diabetic patients than the control group.(14)
Hence it is important to recognize the diabetes induced
magnesium deficiency .As this in turn is associated with the complications of
diabetes like retinopathy, foot ulcers, cardiovascular disease(29- 31)
.Hypomagnesiumia is also associated with the bone (32,33) Hence dietary
supplementation of magnesium should be done so that the complications can be
taken care of. Studies have indicated that the magnesium supplementation has
beneficial effect (34)
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INTRODUCTION
Gestational diabetes mellitus (GDM) is a disorder of carbohydrate metabolism
and a common medical complication during pregnancy. GDM is defined as
carbohydrate intolerance with onset or recognition during pregnancy (1).
Maternal hyperglycemia impairs fetal beta-cell development leading to increased
chances of obesity and diabetes (2).The prevalence of GDM in India varied from
3.8 to 21% in different parts of the country (3). Indian woman has got eleven
times increased risk of abnormal glucose tolerance compared to white
Caucasians (4).The recent data shows 16.55% prevalence of GDM in our
country (5).
Routine screening for GDM is therefore an important aspect of antenatal care in
order to minimize its serious consequences. Oral glucose tolerance test (OGTT)
is commonly used for the diagnosis of GDM (6), although its reliability has also
been questioned (7).The routine application of OGTT for screening of GDM is
hampered by its high cost, lengthy procedure and patient’s noncompliance.
Simple approaches are therefore sought to minimize the use of OGTT without
compromising the likelihood of diagnosing GDM. A mini version of OGTT, known
as glucose challenge test (GCT) has been widely used for the screening of
GDM(8), concluded that 1-h, 50-g GCT is a sensitive test for the prediction of
GDM, whereas another studies (9) reported the poor performance of the same
test for the diagnosis of GDM. In fact, there are no fixed criteria for GCT and
variable cut-off values have been used to achieve acceptable sensitivity and
specificity (10,11). On the other hand, fasting blood glucose (FBG) (12) and
random blood glucose (RBG) (13,14) are the simplest and commonly used tests
for the (pre)screening of GDM.
Glucose control is usually assessed in diabetes & gestational diabetes mellitus
with the glycated hemoglobin (HbA1c) measurement that indicates average
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glucose levels over the preceding 12 weeks, as reflected by the permanent
glycation of a small fraction of the hemoglobin molecules in the person's blood.
However, this is not appropriate where there has been a recent change in diet or
treatment within 6 weeks, or if there are abnormalities of red blood cell aging or
mix of hemoglobin subtypes (predominantly HbA in normal adults). Hence,
people with recent blood loss or hemolytic anemia, or hemoglobinopathy such as
sickle cell anemia are not suitable for some glycated hemoglobin methods that
do not account for higher-turnover hemoglobin.
Proteins with a shorter circulating lifetime than hemoglobin could be examined for
glycation in an effort to assess diabetic control over a period of a few weeks
rather than months was first suggested by Peterson and jones (15).This
suggestion was taken up and several studies have appeared in an attempt to
assess the efficacy of the assay of serum protein glycation (16). In the course of
these investigations it was established that albumin was the main protein
undergoing glycation. Glycated proteins are formed by a non-enzymatic reaction
between glucose and protein in which unstable Schiff bases are formed, followed
by an Amadori conversion to form stable ketoamines (17). These glycated
proteins include glycohemoglobin, glycoalbumin and glycated total protein.
Fructosamine is a term that has come into acceptance and refers to both
glycoalbumin and glycated total protein (18). As the average life span of these
proteins is about 2-3 weeks, the level of fructosamine provides a reflection of the
average glucose concentration over that time (19).
Fructosamine and glycohemoglobin are both used to monitor diabetic control.
However, each assay provides information for a specific time frame that is
related to the analyte being measured. Since the life span of hemoglobin is
closer to 6-8 weeks, glycohemoglobin measurements reflect the average glucose
concentration over this longer period of time (19). Therefore, in comparison to
glycohemoglobin determinations, fructosamine provides an index of intermediateterm diabetic control as opposed to the longer term for glycohemoglobin. Also,
because of the shorter life span of the glycated albumin and total proteins,
fructosamine measurements are more sensitive to changes in diabetic control.
This provides a means to alert the physician to improvement, or deterioration in
control much earlier than glycohemoglobin determinations (20).
Fructosamine levels reflects an average of blood glucose levels over a shorter
period of 2 to 3 weeks therefore its estimation is useful in conditions, such as
pregnancy, in which hormonal changes cause greater short-term fluctuation in
glucose concentrations.
CHEMISTRY
Fructosamine is the generally accepted name for 1-amino-l-deoxyfructosamine,
and is sometimes referred to as isoglucosamine. Fructosamine was first
synthesized by Emil Fischer in 1886.s (21) It is a ketoamine or amine derivative
formed between the reaction between fructose and ammonia or an amine. It is
also formed when carbonyl group of glucose reacts with an amino group of a
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protein, as the double bond to oxygen moves from the end carbon atom to the
next carbon atom and water is released. Glycation of albumin and other plasma
proteins is increased in diabetes as compared with normal subjects. These
glycated proteins are known as Glycated Serum Protein (GSP) or Glycated
Albumin (GA).Fructosamine may thus be used in a manner similar to glycated
haemoglobin to estimate the average concentration of blood glucose over an
extended period of time (2 to 3 weeks ) for fructosamine and about (6 to 8)
weeks for HbA1c (22).
Analytical Approaches
Five different methodologies are described in the literature to measure
fructosamine:
1. Phenylhydrazine procedure.
2. Furosine procedure.
3. Affinity chromatography.
4.2-thiobarbituric acid colorimetric (TBA) procedure.
5.Nitroblue tetrazolium colorimetric (NBT) procedure.
These various procedures are reviewed by Armbruster. The most widely
accepted procedure for fructosamine assay is the NBT procedure.(23)
PRINCIPLE
Fructosamines are reductants under alkaline conditions. This property forms the
basis for the NBT procedure in which the dye NBT is reduced to formazane
which is then measured spectrophotometrically. The rate of formation of
formazane is directly proportional to the fructosamine concentrations. The results
are expressed as mmol/L of Desoxymorpholino-fructose (DMF) which is the
synthetic ketoamine used as primary standard (24).

SENSITIVITY AND SPECIFICITY
A single fructosamine test compared to GCT has given a sensitivity of 87.5% and
specificity of 94.5% for the detection of GDM (25). Salemans et al (26) have
noticed that fructosamine is more sensitive than HbA1c for the detection of
abnormal glucose tolerance.
REFERENCE RANGE
A reference range of serum fructosamine is reported between 1.8 - 2.5 mmol/L
(27,28).
1.61 – 2.68 mmol/L (29)
SPECIMEN COLLECTION AND STORAGE
Human serum, separated from the cells as quickly as possible, is the specimen
of choice.Avoid hemolysis or contamination of the sample with hemoglobin as
glycated hemoglobin will react in the same manner as fructosamine.Serum
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specimens are stable for one week if stored at 2-8°C. Storage at –20°C is not
recommended (30).
INTERFERENCES
Bilirubin to 20 mg/dl has been demonstrated to have a negligible effect (<5%) on
fructosamine results using this method. Hemoglobin to 200 mg/dl has been
demonstrated to have a negligible effect (<5%) on fructosamine results using this
method. Glucose to 600 mg/dl has been demonstrated to have a negligible effect
on fructosamine results using this method (31).
LIMITATIONS
The procedure described is linear to 8.5 mmol/L. Samples with values exceeding
8.5 mmol/L should be diluted 1:1 with saline, re-assayed, and the result
multiplied by two. Hemoglobin greater than 200 mg/dl may give falsely elevated
results.
Correlation The fructosamine concentrations (y) correlated significantly with the
concentration of glycated hemoglobin (x) (y = 0.204x + 2.22; r = 0.733, P <0.001)
and with plasma glucose concentrations (x) in fasting patients (y =1.617x +
0.008; r = 0.634, P <0.001).(32)
GDM & FURCTOSAMINE
L.L.Tho. et.al (1988) measured fructosamine concentration in the serum of
diabetics and healthy individuals and generated a reference interval of 1.9 to
2.9mmol/L in healthy population & correlated with glycated hemoglobin & found a
positive correlation(r=0.65, p<0.001)(33).
Nasrat H.A.et .al (1991) measured Fructosamine, glycosylated hemoglobin
(HbA1c) and serum total proteins in normal non-diabetic pregnant women at
three stages of pregnancy (14-18, 24-28, and 32-40 weeks of gestation). No
significant correlation was found between fructosamine and either HbA1c or total
plasma proteins. Only early in pregnancy (less than 20 weeks of gestation) was a
correlation found between fructosamine and fasting blood glucose (r = 0.40, P
less than 0.05). There was also no correlation between either tests(i.e.
fructosamine and HbA1c) and fetal birth weight. The value of fructosamine
measurement in the detection of diabetes in pregnancy was further tested in a
group of high-risk patients for developing carbohydrate intolerance. It is
concluded that fructosamine has limited value as a screening test for gestational
diabetes mellitus, particularly for the mild form of the glucose intolerance.(34).
O Huter et.al.(1992) estimated Oral glucose tolerance testing (OGTT) and
quantification of serum fructosamine levels were performed in asymptomatic
women in weeks 24-28 of pregnancy. OGTT identified 10 of the 190 women as
having gestational diabetes, but serum fructosamine quantification failed to do so
because none of these 10 women exhibited levels exceeding the normal limit of
2.76 mmol/l. The mean fructosamine level in this group was 1.72 0.25 mmol/l
compared to 1.60 0.15 mmol/l in the other 180 women without gestational
diabetes. Fructosamine was found to correlate only with post load glucose values
in excess of 180 mg/dl at 2 h (r = 0.87; p = 0.01), i.e. with the highest overall
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glucose values, but not with fasting glucose or milder postprandial hyperglycemia
of under 180 mg/dl. They concluded that quantification of fructosamine detects
only the rather severe cases of gestational hyperglycemia, but is too insensitive
to uncover mild asymptomatic gestational diabetes mellitus, and we do not
consider fructosamine to be a useful parameter for the diagnosis of this
condition(35).

Hughes PF et.al.(1995) studied a second generation fructosamine test,
corrected for total protein as a practical alternative to glucose screening for GDM.
This achieved 79.4% sensitivity and a 77.3% specificity for a diagnosis of GDM
confirmed by a glucose tolerance test using Carpenter's modified criteria (36).
Bor M V.et.al.(1999) evaluated the role of fructosamine/albumin ratio as an
alternative screening parameter for gestational diabetes mellitus (GDM), serum
fructosamine, albumin, protein, fructosamine/albumin ratio, and oral glucose
tolerance were measured in 56 non-pregnant control healthy subjects, and in 96
pregnant women who screened positive after a 50 g glucose challenge-test. Oral
glucose tolerance test (OGTT) identified 12 of 96 pregnant women as having
GDM. Fructosamine concentration of 1.98 +/- 0.32 mmol/L (mean +/- SD) and
fructosamine/albumin ratio of 47 +/- 10 mumol/g (mean +/- SD) has been
obtained in nonpregnant control subjects. During the second trimester a lower
fructosamine level (1.84 +/- 0.29 mmol/L, p < 0.05) and a higher
fructosamine/albumin ratio (62 +/- 15 mumol/g, p < 0.001) occurs in pregnant
women, when compared to non-pregnant healthy control subjects, most likely
due to the low serum albumin concentration (30 +/- 6 g/L). The serum
fructosamine levels and fructosamine/albumin ratio were only slightly higher in
the pregnant women with GDM than in normal pregnant women (2.05 +/- 0.47
mmol/L versus 1.84 +/- 0.29 mmol/L, 67 +/- 16 mumol/g versus 62 +/- 15
mumol/g, respectively) but the differences were not statistically significant. The
fructosamine and fructosamine/albumin ratio values for normal and GDM groups
overlapped considerably. Sensitivity, specificity, positive predictive and negative
predictive values for fructosamine were 41.7%, 85.7%, 29.4% and 91%, and for
fructosamine/albumin ratio 25%, 79.8%, 15% and 88% respectively. This
suggests that both fructosamine and fructosamine/albumin ratio have low
sensitivity as predictors of GDM and can therefore not be used as screening
tests.(37)
Haseeb Ahmad Khan et.al (2007) studied the utilization of serum fructosamine
and blood glucose for the screening of gestational diabetes mellitus and
analyzed blood samples from 165 pregnant women for fasting blood glucose
(FBG), random blood glucose (RBG) and serum fructosamine. The actual
fructosamine levels were corrected for serum protein (c-Fruct) for more precise
presentation. Two cut-off values of FBG (>5.3 mmol/L and >7.0 mmol/L) and
RBG (>7.8 mmol/L and >11.0 mmol/L) were used to classify hyperglycemic
subjects for subsequent evaluation. The average values ± standard deviations for
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FBG, RBG and cFruct were 5.865 ± 1.95, 7.767 ± 3.21 and 2.387 ± 0.47 mmol/L,
respectively. FBG levels were significantly correlated with RBG (Pearson
correlation = 0.597, P<0.001). Significant correlations were also observed
between cFruct and FBG (Pearson correlation = 0.673, P<0.001) or RBG
(Pearson correlation = 0.641, P<0.001). Out of 165 subjects, 24 (14.5%) cases
were classified as hyperglycemic on the basis of FBG >7.0 mmol/L or RBG >11.0
mmol/L; use of lower cut-off values resulted higher frequencies of hyperglycemia.
Whereas, a combined criteria of FBG >5.3 mmol/L and cFruct >2.5 mmol/L
predicted 35 patients as the most probable hyperglycemic as compared to 32
patients identified using the criteria of RBG >7.8 mmol/L and cFruct >2.5 mmol/L.
These criteria were associated with 4.8% and 3.6% false-positivity at the
expense of 3.6% and 3.0% false-negative outcomes, respectively. The levels of
FBG, RBG and cFruct were significantly higher in hyperglycemic groups as
compared to the respective normal groups. These findings clearly indicate that
the paired values of cFruct with FBG or RBG could help in filtering high-risk
individuals for OGTT and therefore avoiding a unnecessary OGTT. Moreover,
cFruct is a reliable test for understanding the short term glycemic history the
strategy of paired values can also be utilized for the subsequent monitoring of
GDM (34).
CONCLUSION
Determination of serum fructosamine is a fully automated, simple,
sensitive and reproducible method for the evaluation of glycemic control
since fructosamine determines the average glucose over the past 2-3
weeks the test is not affected by the food eaten during the day. Serum
fructosamine levels did not differ significantly if measured at fasting or 2 h
after ingestion of 75 g glucose. For this reason fructosamine can be
measured at any time during the day. The use of serum fructosamine for
the screening of GDM still has been widely reported. It may be a useful
clinical adjunct and indicator for monitoring of glycemic control in GDM
patients. More clinical trials are necessary and underway to explore how
effective this tool can be and to define other areas in which it may be
limited or most helpful.
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