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Abstract:
Background: Bangladesh, a developing country, where the advancement of modern treatment facilities are facing 
the alarming threat in liver disease. Disease pattern as well as diagnostic and treatment options may be helped by 
examining the diameter of hepatocyte, as they change with age. It seems that there is a research vacuum in this area 
and demands more studies, including gross anatomical studies, with data available in Bangladesh. Objective: To 
find out the relation of diameter of hepatocyte with the proper diagnosis and treatment of parenchymal liver disease 
in the North-East Bangladeshi people. Methods: A Cross-sectional study was conducted in the Department of 
Anatomy, Sylhet M.A.G. Osmani Medical College, Sylhet on 50 human liver that were collected form unclaimed and 
examined dead bodies from the Department of Forensic Medicine, Sylhet  M.A.G. Osmani Medical College, Sylhet, 
during the period from January 2013 to December 2013. The collected samples were divided into 4 groups upon 
age. Histological study was carried out on relatively 24 fresh samples.  Then statistical analysis was done by SPSS. 
Results: The mean diameter of hepatocyte was 11.8 (SD±1.6) µm, 13.6 (SD±2.1) µm, 17.0 (SD±1.9) µm, 11.58 
(SD±1.0) µm, 13.6 (SD±2.7) µm in the age group of 2 to 15 years, 16 to 30 years, 31 to 45 years and 46 to 75 years 
respectively. Conclusion: Significant difference was observed between age and diameter of hepatocyte (p<0.001).
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100 divisions of stage micro-meter	 = 	1000 µm
1 division of stage micrometer	 = 	10 µm
In medium magnification (40X)	
3 stager micrometer division	 = 	20 ocular micrometer division
1 stager micrometer division	 = 	20/3 ocular micrometer division
6.6 ocular micrometer division	 = 	10 µm
1 ocular micrometer division	 = 	10/6.66 = 1.501 µm

Age Group Diameter of 
hepatocyte (µm) Group-A 

(n=6) 
Group-B 

(n=6) 
Group-C 

(n=6) 
Group-D 

(n=6) 
*p-value

Mean ± SD 11.8 ± 1.6 13.6 ± 2.1 17.0 ± 1.9 11.58 ± 1.0 

p<0.001

f=13.47

Range 9.3-13.3 11.3-16.1 14.4-19.4 10.4-12.9 

Table I: Distribution of diameter of hepatocyte by different age group.

*One way ANOVA test was applied to analysed the data.
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Abstract:  
Background: Thyroid hormone plays a key role in the development and physiological functioning of central nervous 
system. They regulate the process of neurogenesis, myelination, dendritic proliferation and synapse formation. 
Different studies suggested an association between thyroid function and autism spectrum disorders. Objective: Our 
study was aimed to assess the thyroid function in children with autism spectrum disorders. Methods: This analytical 
type of cross-sectional study was conducted in the Dept. of Physiology, DMC, Dhaka during the period of July 2012 
to June 2013.A total number of 120 subjects were selected with age ranging from 3 to 15 years. Among them 60 
autistic children were included in the study group. They were selected from Autistic Foundation of Bangladesh, 
114/3, Provatibagh, Tilpapara, Khilgaon, Dhaka. Age matched 60 apparently healthy children were included in the 
control group for comparison. Data were collected in pre-designed structured questionnaire by the researcher 
herself. For assessment of thyroid function serum FT3 and FT4 levels were estimated by RIA method and serum TSH 
level was estimated by IRMA method. The statistical analyses were done by unpaired students’ ‘t’ test. Results: In the 
present study, the mean serum FT3 level was almost similar and within normal range in both the groups. The results 
showed no statistically significant difference among the groups. The mean serum FT4 level was also within normal 
range but significantly (p<0.001) lower in the study group in comparison to that of the control group. Again, the 
mean serum TSH level was significantly (p<0.001) higher in the study group in comparison to that of the healthy 
group. Conclusion: Our study concludes that, increased serum TSH level with significantly decreased serum FT4 
level may be one of the non-genetic risk factors associated with autism spectrum disorders.
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Groups n FT3 (pmol/L) FT4 (pmol/L) TSH (mIU/L) 
A-Control 60 4.15±0.87 17.09±2.96 3.15±1.19 
B-Study 60 4.24±1.13 13.29±3.55*** 10.17±3.72*** 

phones, computers, radar equipment, household 
appliances, wireless computer networks, induction 
heaters, and antitheft devices are sources for EMW 
which is harmful to our health8. In our study, the rates 
of awareness of the harmful effects of cell phone use 
were almost similar.

The report published in May 2000 on “Mobile Phones 
and Health” by the “Independent Expert Group on 
Mobile Phones (IEGMP)” under the direction of Sir 
William Stewart describes under paragraph 3.5 
various symptoms which were most commonly 
attributed were sleep disorders, fatigue, anxiety, 
stress, epileptic fits, burning sensations and shaking9.

In Austria there have also been various reports from 
the population attributing different disturbances of 
health and well-being to exposure to BTS radiation10. 
The symptoms reported corresponded to a large 
extent to those listed in the IEGMP report. In 
addition, cardiac dysrhythmia, high blood pressure, 
forgetfulness, hearing difficulties, burning of the 
eyes, and susceptibility to infections were reported, 
which generally improved or disappeared when 
residents moved. 

Although several risk factors have been investigated, 
most studies on exposure from BTS and mobile 
phone could not find a direct association between 
RF-EMF and health complaints but several studies 
found health complaints associated with concern 
about (visible) RF-BTS. In addition, standardized 
blinded experimental studies were not able to confirm 
associations between EMF exposure and the physical 
complaints of the respondents. All studies have some 
methodological deficiencies: 1. too short duration of 
mobile phone use not to be helpful in risk 
assessment, 2. exposure was not strictly determined, 
and 3. there is a possibility of recall and response bias 
in some studies8. The major limitation of 
epidemiological studies addressing the health effects 
of mobile phone use is related to exposure 
assessment. These limitations are inherent in case-
control studies. Quality of evidence can be improved 
by conducting prospective cohort studies9. Some 
studies collected data from the 1990s, when most of 
the handsets were analog. These have been replaced 
by digital technology, where microwave emissions 
have a lower output power at higher frequencies10.

Limitation of the study:
The study have several limitations including: 
1. The place of study were selected conveniently.
2. Data were collected by non-probability method.

3. Sample size were not supported by any approved
statistical formula for detecting representative sample
size.
4. Health related complaints were not verified; taken
as stated by the participants.

Conclusion:
Currently, much remain unknown about the health 
effects of mobile phones, no biological data exist to 
give a reason for concern about the health effects of 
magnetic field pulses from mobile phones. Only a 
small number of studies were done on the effects of 
these frequencies of radiation have investigated 
cancer as an end point. At present, evidence for a 
causal relationship between mobile phone use and 
cancer relies predominantly on epidemiology, in 
particular on the large studies. Nevertheless, an 
increased risk of mobile phone use and brain tumor, 
restricted to heavy mobile phone use, to very early 
life exposure, or to rare subtypes of brain tumors may 
be compatible with stable incidence trends at this 
time and thus further monitoring of brain tumor, 
especially during childhood, incidence rate time 
trends is warranted. Weak evidence in favor of a 
causal relationship is provided by some animal and in 
vitro studies, but overall, genotoxicity assays, both in 
vivo and in vitro, are inconclusive up to date.
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Introduction:
The liver is the largest internal organ in the human 
body known as “the custodian of the milieu 
interieur”1. It is an accessory gland of the 
gastrointestinal tract but it has a remarkable diversity 
of other functions unrelated to alimentation2,3. The 
liver is reddish brown in colour and usually soft to 
firm in texture4 and the size and shape of the liver 
may be long and lean or squat and square which is 
variable and generally match with the general body 
shape5.

The Liver is a mixed gland and has a wide variety of 
functions. Three of its basic functions are production 
and secretion of bile and bile salts; production of 
insulin like growth factor (IGF-I), production of 
various clotting factors, inactivation of various 
toxins, steroids and other hormones, production of 
urea, filtration of the blood, removing bacteria and 
other foreign particles. The liver synthesizes heparin, 

an anticoagulant substance, and has an important 
detoxicating function. It produces bile pigments from 
the hemoglobin of red blood corpuscles6.

The liver, like the lungs, has a dual blood supply 
“The liver receives 80% of its blood supply via the 
hepatic artery and the 20% via the portal vein” 7.  But 
in case of nutritional demand portal vein provides 66-
75% whereas hepatic artery provides 25-33% 8.

The lymphatics  of  the liver drain into three or four 
nodes that lie in the porta hepatis (hepatic nodes), 
‘these nodes also  receive the  lymphatics  of  the 
gallbladder, they drain to pyloric nodes as well as 
directly to coeliac  nodes’. Lymphatics from the bare 
area drain into the posterior mediastinal nodes9. The 
liver is innervated by parasympathetic fibers from 
both vagi and sympathetic fibers from spinal 
segments T7 to T10 

10.

Like the other glands liver is made up of parenchyma 
and stroma. The parenchyma  is  made up of liver cells 
or hepatocytes which are arranged into thousands of 
small (~0.7 x 2 mm), polyhedral hepatic lobules which 
are the classic structural and functional units of the 
liver. These lobules are separated by connective tissue 
stroma, derived from glissons capsule which after 
complete investment of liver enters in the interior and 
separate lobule from each other.

Each lobule has three to six portal areas at its 
periphery and central vein in its center. The portal 
zones consist of connective tissue in which a venule, 
an arteriole and a ductule are embedded and these 
three structures are called the portal triad11.

Hepatocytes make up approximately 80% of the cell 
population of the liver. The nucleus varies somewhat 
in size, with 40-60% polyploid. The majority of 
hepatocytes have a single nucleus, but as many as 
25% are bi-nucleate3.

Hepatocytes are linked by numerous gap junctions 
and desmosomes. Lateral plasma membranes of 
adjacent hepatocytes form microscopic channels, the 
bile canaliculi. These canaliculi form the origins of 
the biliary tree and their tight junctions prevent bile 
from entering interstitial fluid or blood plasma: this is 
the blood–bile barrier4.

Methods:
Human livers were collected from the unclaimed 
dead bodies autopsied in the Department of Forensic 
medicine in Sylhet M.A.G. Osmani Medical College, 
Sylhet during study period from January 2013 to 
December 2013 meeting the inclusion and exclusion 
criteria included in the study. The collected samples 

were divided according to age into 4 groups, Group-
A: 2-15 years; Group-B: 16-30 years; Group-C: 31-
45 years Group-D: 46-75 years. Again each group 
(Group – A, B, C, D) was subdivided into Male and 
Female depending upon their sex.

Procedure for histological study: For the measurement 
of diameter of hepatocytes six slides were selected 
from each group (Group- A, B, C, D). Preparation of 
the slide: Tissue blocks (2cm2) were fixed in 10% 
formaldehyde for 12 hours in a plastic container. The 

tissues were washed in running tap water, dehydration 
was done with ascending grades of alcohol, cleared 
with xylene, infiltrated and embedded in paraffin. 
Paraffin blocks were cut at 5 mm thickness and were 
stained with routine (H &E) stain. Measurement of 
diameter of hepatocytes: To get the diameter of each 
hepatic cell, two special measuring instruments were 
used, stage micrometer and ocular micro-meter. At 
first the stage micrometer was set on the microscope 
stage. Then the ocular micrometer was placed at the 
eye piece. On the stage micrometer there was a 
straight lines which was one millimeter in length was 
divided into 100 small divisions. Thus each small 
division measured 0.01mm. The ocular micrometer 
also had a line, calibrated into small divisions.
�
It was to be noted that during this procedure, the 
objective to see the hepatocyte and the eye piece lens 
used were those as would be used to see the 
hepatocyte. After that standardization, the stage 
micrometer was removed. Then the slide was placed 
one by one and the greatest transverse diameter and 
the perpendicular diameter of mid transverse 
diameter of the hepatocytes were measured and 
expressed in the term of µm.

For example, if the transverse diameter of hepatocyte 
was equal to 5 small divisions on the ocular 
micrometer, then the transverse diameter in term of 
µm would be 5x1.501 µm or 7.505 µm. Then the 
mean greatest transverse diameter and the mean 
greatest perpendicular diameter were calculated.

The diameter was then calculated by the following 
formula:
Diameter = (Transverse diameter + Perpendicular 
diameter)/ 2

Results:
In the present study, the mean diameter of hepatocyte 
was 11.08 (SD±1.6) µm in the age group of 2-15 
years; 13.6 (SD±2.1) µm in the age group of 16-30 
years, 17.0 (SD±1.9) µm in the age group of 31-45 
years and 11.58 (SD±1.0) µm in the age group of 46-
75 years. The differences among the groups were 
statistically significant (f=13.47; p<0.001). 
Distribution of diameter of hepatocyte by different 
age group was shown in Table I.

Discussion:
In this study diameter of hepatocyte ranged from 9.3-
19.4 µm with the mean of 13.4 µm (SD ± 2.7). Arey 
measured the diameter of hepatocyte and it was about 
22×30 µm, but he described the hepatocyte diameter 
varies with storage and secretory activity13. Leeson 
and Leeson stated that hepatic cells are polygonal 
with six or more surfaces usually 20-35 µm in size14. 
Sharlock and Dooley stated that liver cells 
(hepatocytes) are polygonal and approximately 30 
µm in diameter15. Gartner and Hiatt mentioned that 
the hepatocytes are polygonal cells and 
approximately 20-30 µm in diameter16. Mescher 
stated that the hepatocytes have a diameter of 20-30 
µm11. Borley stated that hepatocytes are polyhedral 
with 5-12 sides and are from 20-30 µm across17. Ross 
stated that hepatocytes are large polygonal cells 
measuring between 20-30 µm in diameter18.

This study showed that the mean diameter of 
hepatocyte was 11.8 µm (SD ± 1.6) in the age group 
of 2-15 years, 13.6 µm (SD ± 2.1) in the age group of 
16-30 years, 17.0 µm (SD ± 1.9) in the age group of
31-45 years and 11.58 µm (SD ± 1.0) in the age
group of 46-75 years. The difference among the
groups were statistically significant (p<0.001) found
that the mean diameter of hepatocyte was 12.42 ±
0.28 µm in the age group of 15 years; 14.42 ± 0.53
µm in the age group of 16-30 years, 16.31 ± 0.54 µm
in the age group of 31-45 years and 12.55 ± 0.11 µm
in the age group of 46-75 years12.

In the current study the diameter of the hepatocytes 
were increased up to the age of 45 years then 
decreased. In this regards Robbins et al. described 
that there is relatively little variation in liver cell size 
and structure in normal adult in middle life. But in 
the later life atrophy and dropping out of isolated 
cells followed by compensatory hypertrophy and 
regeneration, induces some variation in size of the 
cells and nuclei and the appearance of binucleate 
forms as well as rare mitotic figures. Such changes 
before later life strongly suggest previous 
parenchymal injury and regeneration activity1.

Conclusion:
In the current study the diameter of the hepatocytes 
were increased up to the age of 45 years then 
decreased. There exist some similarities and some 
variations in the findings of different parameters. In 
cases of variations the findings of the present study 
were less than the findings of other countries. The 
variations may be due to racial difference of the study 
populations. In this study the specimen were 
preserved in 10% formaldehyde that may be caused 
some amount of shrinkage of the specimens and 
subsequent lower value in some of the parameters in 
comparison to others reports in western books where 
the parameter were supposed to be from fresh 
specimen. Further studies on larger populations and 
different sex and ethnicity may be done to establish a 
complete data of Bangladeshi population.
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Introduction:
Autism spectrum disorders (ASD) are cognitive and 
neurobehavioral disorders having three core features: 
Deficits in socialization, deficits in verbal & non-
verbal communication and restricted & repetitive 
patterns of behaviors1. Worldwide prevalence of ASD 
is reported to be 3 to 6 per 1000 children with a 
familial incidence of 2% to 8% in siblings of affected 
children2. In Bangladesh the current estimates of 
prevalence is nearly 10.5 lakhs. The Centre for Child 
Development and Autism of BSMMU started its 
journey in 2001 and only 12 children with autism 
attended the center, but the number increased to 105 
children in the year 20091.

The exact cause of autism is unknown but it is 
believed to be multifactorial. It usually appears 
within the first three years of life3. It is clear that 
genetics alone do not determine the entire ASD 
phenotype. The process is determined by genetic 

susceptibility but other non-genetic factors can 
modify it. So in most cases autism appear to be 
caused by a combination of autism risk genes and 
non-genetic factors that influence early brain 
development4. Studies indicate that non-genetic 
factors such as thyroid dysfunction due to endocrine 
disrupting toxins, teratogens, obstetric complications 
and prenatal infections such as rubella, 
cytomegalovirus are responsible for autistic cases5.

The diagnosis of autism is based solely on behavioral 
characteristics, as currently there is no biochemical 
marker for autism. Research suggests that there are 
various types of neuroendocrinological abnormalities 
present in autistics and possibly TSH could serve as a 
biochemical parameter of the disease6. Several 
studies were undertaken in other countries to evaluate 
thyroid hormones as possible biochemical marker for 
ASD. A recent study showed that children born with 
very low levels of thyroxine had a higher risk of 

developing an autism spectrum disorder7. Thyroid 
hormones are essential for normal growth and 
development of brain during the early years of life8. 
They regulate neuronal proliferation, migration and 
differentiation in discrete regions of the brain during 
definitive time periods. Different patterns of 
cognitive effects results from prenatal and postnatal 
thyroid hormone insufficiency. It was noticed that 
nearly three-quarters of children with autism are 
found to have an underactive thyroid9.

Insufficiency of thyroid hormone during brain 
development reduces cell number, synaptogenesis 
and dendritic arborization; alters cell migration 
patterns and decreases axonal myelination8. At 
present, researchers are beginning to appreciate the 
Thyroid-Autism connection and suggesting 
hypothyroidism as a major contributor to the 
development of autism9. Studies indicate that the 
general level of TSH was higher in young autistic 
patients and was most pronounced in those with 
complete impairment of verbal communication6. A 
different study showed that hypothyroidism is one of 
the non-genetic factors associated with autism10. 

Autism spectrum disorders are an increasingly 
important health concern in Bangladesh at present. 
The heightened awareness has been accompanied by 
a renewed interest to uncover the underlying 
pathophysiologic mechanisms and to find possible 
causes of the disorder at multiple levels. It has been 
hypothesized that disturbance in the thyroid hormone 
availability and metabolism during critical periods of 
neuronal development may lead to behavioral 
disturbances as noted in ASD11. Deficiency of thyroid 
hormones may have a significant contribution to the 
web of causes of ASD but their exact relationship 
remains debatable. Hence, the present study was 
designed to evaluate serum free triiodothyronine 
(FT3), free thyroxine (FT4) and thyroid-stimulating 
hormone (TSH) levels in children with autism to 
explore the role of thyroid hormone deficiency as one 
of the risk factors associated with autism.

Methods:
This analytical type of cross-sectional study was 
conducted in the Department of Physiology of Dhaka 

Medical College, Dhaka from July 2012 to June 
2013. Ethical permission was taken from Ethical 
Review Committee of Dhaka Medical College. A 
total number of 120 children with age range 3-15 
years participated in this study. Sixty autistic children 
diagnosed by psychiatrist according to Childhood 
Autism Rating Scale were included in the study 
group from Autistic Foundation of Bangladesh, 
114/3, Provatibagh, Tilpapara, Khilgaon, Dhaka and 
sixty apparently healthy children selected from 
personal contact were included in the control group. 
After selection, proper counseling was done by 
explaining the aim, objectives, benefits, risks and 
procedure of the study to the parents of the subjects. 
They were encouraged for voluntary participation 
and written informed consent were taken in a 
prescribed form. Detailed family history and medical 
history were also taken. Physical and clinical 
examinations were done and all the information were 
recorded in a prefixed questionnaire. 

Anthropometric measurement including height and 
weight were taken and BMI was calculated. Then 
under aseptic precaution, 5 ml venous blood was 
collected from antecubital vein of each subject of 
both groups for biochemical test. Serum FT3 and FT4 
were measured by Radioimmunoassay (RIA) TSH 
level was measured by Immunoradiometricassay 
(IRMA) method using radio isotope I-125 as tracer. 
These tests were carried out in the Centre for Nuclear 
Medicine & Ultrasound, Dhaka Medical College, 
Dhaka. Data were expressed as mean ±SD (Standard 
deviation). Statistical analysis was done by using 
SPSS for windows version 17. Unpaired Student’s ‘t’ 
test were used as the tests of significance and p value 
<0.05 was accepted as the level of significance.  

Results:
All the subjects of this study were similar for age & 
BMI. In this study mean values of serum FT3 in both 
the groups were almost similar and within normal 
range and there is no statistical significant 
differences. The mean serum FT4 level was also 
within normal range but significantly (p<0.001) 
lower in autistic children in comparison to that of 
normal children. Again, significantly (p<0.001) 
higher levels of serum TSH were found in the autistic 

Table I: Serum free triiodothyronine, free thyroxine and thyroid-stimulating hormone levels in both the groups 
(n=120).

Data were expressed as Mean±SD. Unpaired Student's 't' test was performed to compare between groups.  
The test of significance was calculated and ***p values <0.05 was accepted as level of significance.
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Abstract:
Background: Bangladesh, a developing country, where the advancement of modern treatment facilities are facing 
the alarming threat in liver disease. Disease pattern as well as diagnostic and treatment options may be helped by 
examining the diameter of hepatocyte, as they change with age. It seems that there is a research vacuum in this area 
and demands more studies, including gross anatomical studies, with data available in Bangladesh. Objective: To 
find out the relation of diameter of hepatocyte with the proper diagnosis and treatment of parenchymal liver disease 
in the North-East Bangladeshi people. Methods: A Cross-sectional study was conducted in the Department of 
Anatomy, Sylhet M.A.G. Osmani Medical College, Sylhet on 50 human liver that were collected form unclaimed and 
examined dead bodies from the Department of Forensic Medicine, Sylhet  M.A.G. Osmani Medical College, Sylhet, 
during the period from January 2013 to December 2013. The collected samples were divided into 4 groups upon 
age. Histological study was carried out on relatively 24 fresh samples.  Then statistical analysis was done by SPSS. 
Results: The mean diameter of hepatocyte was 11.8 (SD±1.6) µm, 13.6 (SD±2.1) µm, 17.0 (SD±1.9) µm, 11.58 
(SD±1.0) µm, 13.6 (SD±2.7) µm in the age group of 2 to 15 years, 16 to 30 years, 31 to 45 years and 46 to 75 years 
respectively. Conclusion: Significant difference was observed between age and diameter of hepatocyte (p<0.001).
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100 divisions of stage micro-meter	 = 	1000 µm
1 division of stage micrometer	 = 	10 µm
In medium magnification (40X)	
3 stager micrometer division	 = 	20 ocular micrometer division
1 stager micrometer division	 = 	20/3 ocular micrometer division
6.6 ocular micrometer division	 = 	10 µm
1 ocular micrometer division	 = 	10/6.66 = 1.501 µm

Age Group Diameter of 
hepatocyte (µm) Group-A 

(n=6) 
Group-B 

(n=6) 
Group-C 

(n=6) 
Group-D 

(n=6) 
*p-value

Mean ± SD 11.8 ± 1.6 13.6 ± 2.1 17.0 ± 1.9 11.58 ± 1.0 

p<0.001

f=13.47

Range 9.3-13.3 11.3-16.1 14.4-19.4 10.4-12.9 

Table I: Distribution of diameter of hepatocyte by different age group.

*One way ANOVA test was applied to analysed the data.
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Assessment of Thyroid Function in Children with Autism 
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Abstract:  
Background: Thyroid hormone plays a key role in the development and physiological functioning of central nervous 
system. They regulate the process of neurogenesis, myelination, dendritic proliferation and synapse formation. 
Different studies suggested an association between thyroid function and autism spectrum disorders. Objective: Our 
study was aimed to assess the thyroid function in children with autism spectrum disorders. Methods: This analytical 
type of cross-sectional study was conducted in the Dept. of Physiology, DMC, Dhaka during the period of July 2012 
to June 2013.A total number of 120 subjects were selected with age ranging from 3 to 15 years. Among them 60 
autistic children were included in the study group. They were selected from Autistic Foundation of Bangladesh, 
114/3, Provatibagh, Tilpapara, Khilgaon, Dhaka. Age matched 60 apparently healthy children were included in the 
control group for comparison. Data were collected in pre-designed structured questionnaire by the researcher 
herself. For assessment of thyroid function serum FT3 and FT4 levels were estimated by RIA method and serum TSH 
level was estimated by IRMA method. The statistical analyses were done by unpaired students’ ‘t’ test. Results: In the 
present study, the mean serum FT3 level was almost similar and within normal range in both the groups. The results 
showed no statistically significant difference among the groups. The mean serum FT4 level was also within normal 
range but significantly (p<0.001) lower in the study group in comparison to that of the control group. Again, the 
mean serum TSH level was significantly (p<0.001) higher in the study group in comparison to that of the healthy 
group. Conclusion: Our study concludes that, increased serum TSH level with significantly decreased serum FT4 
level may be one of the non-genetic risk factors associated with autism spectrum disorders.
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Groups n FT3 (pmol/L) FT4 (pmol/L) TSH (mIU/L) 
A-Control 60 4.15±0.87 17.09±2.96 3.15±1.19 
B-Study 60 4.24±1.13 13.29±3.55*** 10.17±3.72*** 

phones, computers, radar equipment, household 
appliances, wireless computer networks, induction 
heaters, and antitheft devices are sources for EMW 
which is harmful to our health8. In our study, the rates 
of awareness of the harmful effects of cell phone use 
were almost similar.

The report published in May 2000 on “Mobile Phones 
and Health” by the “Independent Expert Group on 
Mobile Phones (IEGMP)” under the direction of Sir 
William Stewart describes under paragraph 3.5 
various symptoms which were most commonly 
attributed were sleep disorders, fatigue, anxiety, 
stress, epileptic fits, burning sensations and shaking9.

In Austria there have also been various reports from 
the population attributing different disturbances of 
health and well-being to exposure to BTS radiation10. 
The symptoms reported corresponded to a large 
extent to those listed in the IEGMP report. In 
addition, cardiac dysrhythmia, high blood pressure, 
forgetfulness, hearing difficulties, burning of the 
eyes, and susceptibility to infections were reported, 
which generally improved or disappeared when 
residents moved. 

Although several risk factors have been investigated, 
most studies on exposure from BTS and mobile 
phone could not find a direct association between 
RF-EMF and health complaints but several studies 
found health complaints associated with concern 
about (visible) RF-BTS. In addition, standardized 
blinded experimental studies were not able to confirm 
associations between EMF exposure and the physical 
complaints of the respondents. All studies have some 
methodological deficiencies: 1. too short duration of 
mobile phone use not to be helpful in risk 
assessment, 2. exposure was not strictly determined, 
and 3. there is a possibility of recall and response bias 
in some studies8. The major limitation of 
epidemiological studies addressing the health effects 
of mobile phone use is related to exposure 
assessment. These limitations are inherent in case-
control studies. Quality of evidence can be improved 
by conducting prospective cohort studies9. Some 
studies collected data from the 1990s, when most of 
the handsets were analog. These have been replaced 
by digital technology, where microwave emissions 
have a lower output power at higher frequencies10.

Limitation of the study:
The study have several limitations including: 
1. The place of study were selected conveniently.
2. Data were collected by non-probability method.

3. Sample size were not supported by any approved
statistical formula for detecting representative sample
size.
4. Health related complaints were not verified; taken
as stated by the participants.

Conclusion:
Currently, much remain unknown about the health 
effects of mobile phones, no biological data exist to 
give a reason for concern about the health effects of 
magnetic field pulses from mobile phones. Only a 
small number of studies were done on the effects of 
these frequencies of radiation have investigated 
cancer as an end point. At present, evidence for a 
causal relationship between mobile phone use and 
cancer relies predominantly on epidemiology, in 
particular on the large studies. Nevertheless, an 
increased risk of mobile phone use and brain tumor, 
restricted to heavy mobile phone use, to very early 
life exposure, or to rare subtypes of brain tumors may 
be compatible with stable incidence trends at this 
time and thus further monitoring of brain tumor, 
especially during childhood, incidence rate time 
trends is warranted. Weak evidence in favor of a 
causal relationship is provided by some animal and in 
vitro studies, but overall, genotoxicity assays, both in 
vivo and in vitro, are inconclusive up to date.
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Introduction:
The liver is the largest internal organ in the human 
body known as “the custodian of the milieu 
interieur”1. It is an accessory gland of the 
gastrointestinal tract but it has a remarkable diversity 
of other functions unrelated to alimentation2,3. The 
liver is reddish brown in colour and usually soft to 
firm in texture4 and the size and shape of the liver 
may be long and lean or squat and square which is 
variable and generally match with the general body 
shape5.

The Liver is a mixed gland and has a wide variety of 
functions. Three of its basic functions are production 
and secretion of bile and bile salts; production of 
insulin like growth factor (IGF-I), production of 
various clotting factors, inactivation of various 
toxins, steroids and other hormones, production of 
urea, filtration of the blood, removing bacteria and 
other foreign particles. The liver synthesizes heparin, 

an anticoagulant substance, and has an important 
detoxicating function. It produces bile pigments from 
the hemoglobin of red blood corpuscles6.

The liver, like the lungs, has a dual blood supply 
“The liver receives 80% of its blood supply via the 
hepatic artery and the 20% via the portal vein” 7.  But 
in case of nutritional demand portal vein provides 66-
75% whereas hepatic artery provides 25-33% 8.

The lymphatics  of  the liver drain into three or four 
nodes that lie in the porta hepatis (hepatic nodes), 
‘these nodes also  receive the  lymphatics  of  the 
gallbladder, they drain to pyloric nodes as well as 
directly to coeliac  nodes’. Lymphatics from the bare 
area drain into the posterior mediastinal nodes9. The 
liver is innervated by parasympathetic fibers from 
both vagi and sympathetic fibers from spinal 
segments T7 to T10 

10.

Like the other glands liver is made up of parenchyma 
and stroma. The parenchyma  is  made up of liver cells 
or hepatocytes which are arranged into thousands of 
small (~0.7 x 2 mm), polyhedral hepatic lobules which 
are the classic structural and functional units of the 
liver. These lobules are separated by connective tissue 
stroma, derived from glissons capsule which after 
complete investment of liver enters in the interior and 
separate lobule from each other.

Each lobule has three to six portal areas at its 
periphery and central vein in its center. The portal 
zones consist of connective tissue in which a venule, 
an arteriole and a ductule are embedded and these 
three structures are called the portal triad11.

Hepatocytes make up approximately 80% of the cell 
population of the liver. The nucleus varies somewhat 
in size, with 40-60% polyploid. The majority of 
hepatocytes have a single nucleus, but as many as 
25% are bi-nucleate3.

Hepatocytes are linked by numerous gap junctions 
and desmosomes. Lateral plasma membranes of 
adjacent hepatocytes form microscopic channels, the 
bile canaliculi. These canaliculi form the origins of 
the biliary tree and their tight junctions prevent bile 
from entering interstitial fluid or blood plasma: this is 
the blood–bile barrier4.

Methods:
Human livers were collected from the unclaimed 
dead bodies autopsied in the Department of Forensic 
medicine in Sylhet M.A.G. Osmani Medical College, 
Sylhet during study period from January 2013 to 
December 2013 meeting the inclusion and exclusion 
criteria included in the study. The collected samples 

were divided according to age into 4 groups, Group-
A: 2-15 years; Group-B: 16-30 years; Group-C: 31-
45 years Group-D: 46-75 years. Again each group 
(Group – A, B, C, D) was subdivided into Male and 
Female depending upon their sex.

Procedure for histological study: For the measurement 
of diameter of hepatocytes six slides were selected 
from each group (Group- A, B, C, D). Preparation of 
the slide: Tissue blocks (2cm2) were fixed in 10% 
formaldehyde for 12 hours in a plastic container. The 

tissues were washed in running tap water, dehydration 
was done with ascending grades of alcohol, cleared 
with xylene, infiltrated and embedded in paraffin. 
Paraffin blocks were cut at 5 mm thickness and were 
stained with routine (H &E) stain. Measurement of 
diameter of hepatocytes: To get the diameter of each 
hepatic cell, two special measuring instruments were 
used, stage micrometer and ocular micro-meter. At 
first the stage micrometer was set on the microscope 
stage. Then the ocular micrometer was placed at the 
eye piece. On the stage micrometer there was a 
straight lines which was one millimeter in length was 
divided into 100 small divisions. Thus each small 
division measured 0.01mm. The ocular micrometer 
also had a line, calibrated into small divisions.
�
It was to be noted that during this procedure, the 
objective to see the hepatocyte and the eye piece lens 
used were those as would be used to see the 
hepatocyte. After that standardization, the stage 
micrometer was removed. Then the slide was placed 
one by one and the greatest transverse diameter and 
the perpendicular diameter of mid transverse 
diameter of the hepatocytes were measured and 
expressed in the term of µm.

For example, if the transverse diameter of hepatocyte 
was equal to 5 small divisions on the ocular 
micrometer, then the transverse diameter in term of 
µm would be 5x1.501 µm or 7.505 µm. Then the 
mean greatest transverse diameter and the mean 
greatest perpendicular diameter were calculated.

The diameter was then calculated by the following 
formula:
Diameter = (Transverse diameter + Perpendicular 
diameter)/ 2

Results:
In the present study, the mean diameter of hepatocyte 
was 11.08 (SD±1.6) µm in the age group of 2-15 
years; 13.6 (SD±2.1) µm in the age group of 16-30 
years, 17.0 (SD±1.9) µm in the age group of 31-45 
years and 11.58 (SD±1.0) µm in the age group of 46-
75 years. The differences among the groups were 
statistically significant (f=13.47; p<0.001). 
Distribution of diameter of hepatocyte by different 
age group was shown in Table I.

Discussion:
In this study diameter of hepatocyte ranged from 9.3-
19.4 µm with the mean of 13.4 µm (SD ± 2.7). Arey 
measured the diameter of hepatocyte and it was about 
22×30 µm, but he described the hepatocyte diameter 
varies with storage and secretory activity13. Leeson 
and Leeson stated that hepatic cells are polygonal 
with six or more surfaces usually 20-35 µm in size14. 
Sharlock and Dooley stated that liver cells 
(hepatocytes) are polygonal and approximately 30 
µm in diameter15. Gartner and Hiatt mentioned that 
the hepatocytes are polygonal cells and 
approximately 20-30 µm in diameter16. Mescher 
stated that the hepatocytes have a diameter of 20-30 
µm11. Borley stated that hepatocytes are polyhedral 
with 5-12 sides and are from 20-30 µm across17. Ross 
stated that hepatocytes are large polygonal cells 
measuring between 20-30 µm in diameter18.

This study showed that the mean diameter of 
hepatocyte was 11.8 µm (SD ± 1.6) in the age group 
of 2-15 years, 13.6 µm (SD ± 2.1) in the age group of 
16-30 years, 17.0 µm (SD ± 1.9) in the age group of
31-45 years and 11.58 µm (SD ± 1.0) in the age
group of 46-75 years. The difference among the
groups were statistically significant (p<0.001) found
that the mean diameter of hepatocyte was 12.42 ±
0.28 µm in the age group of 15 years; 14.42 ± 0.53
µm in the age group of 16-30 years, 16.31 ± 0.54 µm
in the age group of 31-45 years and 12.55 ± 0.11 µm
in the age group of 46-75 years12.

In the current study the diameter of the hepatocytes 
were increased up to the age of 45 years then 
decreased. In this regards Robbins et al. described 
that there is relatively little variation in liver cell size 
and structure in normal adult in middle life. But in 
the later life atrophy and dropping out of isolated 
cells followed by compensatory hypertrophy and 
regeneration, induces some variation in size of the 
cells and nuclei and the appearance of binucleate 
forms as well as rare mitotic figures. Such changes 
before later life strongly suggest previous 
parenchymal injury and regeneration activity1.

Conclusion:
In the current study the diameter of the hepatocytes 
were increased up to the age of 45 years then 
decreased. There exist some similarities and some 
variations in the findings of different parameters. In 
cases of variations the findings of the present study 
were less than the findings of other countries. The 
variations may be due to racial difference of the study 
populations. In this study the specimen were 
preserved in 10% formaldehyde that may be caused 
some amount of shrinkage of the specimens and 
subsequent lower value in some of the parameters in 
comparison to others reports in western books where 
the parameter were supposed to be from fresh 
specimen. Further studies on larger populations and 
different sex and ethnicity may be done to establish a 
complete data of Bangladeshi population.
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Introduction:
Autism spectrum disorders (ASD) are cognitive and 
neurobehavioral disorders having three core features: 
Deficits in socialization, deficits in verbal & non-
verbal communication and restricted & repetitive 
patterns of behaviors1. Worldwide prevalence of ASD 
is reported to be 3 to 6 per 1000 children with a 
familial incidence of 2% to 8% in siblings of affected 
children2. In Bangladesh the current estimates of 
prevalence is nearly 10.5 lakhs. The Centre for Child 
Development and Autism of BSMMU started its 
journey in 2001 and only 12 children with autism 
attended the center, but the number increased to 105 
children in the year 20091.

The exact cause of autism is unknown but it is 
believed to be multifactorial. It usually appears 
within the first three years of life3. It is clear that 
genetics alone do not determine the entire ASD 
phenotype. The process is determined by genetic 

susceptibility but other non-genetic factors can 
modify it. So in most cases autism appear to be 
caused by a combination of autism risk genes and 
non-genetic factors that influence early brain 
development4. Studies indicate that non-genetic 
factors such as thyroid dysfunction due to endocrine 
disrupting toxins, teratogens, obstetric complications 
and prenatal infections such as rubella, 
cytomegalovirus are responsible for autistic cases5.

The diagnosis of autism is based solely on behavioral 
characteristics, as currently there is no biochemical 
marker for autism. Research suggests that there are 
various types of neuroendocrinological abnormalities 
present in autistics and possibly TSH could serve as a 
biochemical parameter of the disease6. Several 
studies were undertaken in other countries to evaluate 
thyroid hormones as possible biochemical marker for 
ASD. A recent study showed that children born with 
very low levels of thyroxine had a higher risk of 

developing an autism spectrum disorder7. Thyroid 
hormones are essential for normal growth and 
development of brain during the early years of life8. 
They regulate neuronal proliferation, migration and 
differentiation in discrete regions of the brain during 
definitive time periods. Different patterns of 
cognitive effects results from prenatal and postnatal 
thyroid hormone insufficiency. It was noticed that 
nearly three-quarters of children with autism are 
found to have an underactive thyroid9.

Insufficiency of thyroid hormone during brain 
development reduces cell number, synaptogenesis 
and dendritic arborization; alters cell migration 
patterns and decreases axonal myelination8. At 
present, researchers are beginning to appreciate the 
Thyroid-Autism connection and suggesting 
hypothyroidism as a major contributor to the 
development of autism9. Studies indicate that the 
general level of TSH was higher in young autistic 
patients and was most pronounced in those with 
complete impairment of verbal communication6. A 
different study showed that hypothyroidism is one of 
the non-genetic factors associated with autism10. 

Autism spectrum disorders are an increasingly 
important health concern in Bangladesh at present. 
The heightened awareness has been accompanied by 
a renewed interest to uncover the underlying 
pathophysiologic mechanisms and to find possible 
causes of the disorder at multiple levels. It has been 
hypothesized that disturbance in the thyroid hormone 
availability and metabolism during critical periods of 
neuronal development may lead to behavioral 
disturbances as noted in ASD11. Deficiency of thyroid 
hormones may have a significant contribution to the 
web of causes of ASD but their exact relationship 
remains debatable. Hence, the present study was 
designed to evaluate serum free triiodothyronine 
(FT3), free thyroxine (FT4) and thyroid-stimulating 
hormone (TSH) levels in children with autism to 
explore the role of thyroid hormone deficiency as one 
of the risk factors associated with autism.

Methods:
This analytical type of cross-sectional study was 
conducted in the Department of Physiology of Dhaka 

Medical College, Dhaka from July 2012 to June 
2013. Ethical permission was taken from Ethical 
Review Committee of Dhaka Medical College. A 
total number of 120 children with age range 3-15 
years participated in this study. Sixty autistic children 
diagnosed by psychiatrist according to Childhood 
Autism Rating Scale were included in the study 
group from Autistic Foundation of Bangladesh, 
114/3, Provatibagh, Tilpapara, Khilgaon, Dhaka and 
sixty apparently healthy children selected from 
personal contact were included in the control group. 
After selection, proper counseling was done by 
explaining the aim, objectives, benefits, risks and 
procedure of the study to the parents of the subjects. 
They were encouraged for voluntary participation 
and written informed consent were taken in a 
prescribed form. Detailed family history and medical 
history were also taken. Physical and clinical 
examinations were done and all the information were 
recorded in a prefixed questionnaire. 

Anthropometric measurement including height and 
weight were taken and BMI was calculated. Then 
under aseptic precaution, 5 ml venous blood was 
collected from antecubital vein of each subject of 
both groups for biochemical test. Serum FT3 and FT4 
were measured by Radioimmunoassay (RIA) TSH 
level was measured by Immunoradiometricassay 
(IRMA) method using radio isotope I-125 as tracer. 
These tests were carried out in the Centre for Nuclear 
Medicine & Ultrasound, Dhaka Medical College, 
Dhaka. Data were expressed as mean ±SD (Standard 
deviation). Statistical analysis was done by using 
SPSS for windows version 17. Unpaired Student’s ‘t’ 
test were used as the tests of significance and p value 
<0.05 was accepted as the level of significance.  

Results:
All the subjects of this study were similar for age & 
BMI. In this study mean values of serum FT3 in both 
the groups were almost similar and within normal 
range and there is no statistical significant 
differences. The mean serum FT4 level was also 
within normal range but significantly (p<0.001) 
lower in autistic children in comparison to that of 
normal children. Again, significantly (p<0.001) 
higher levels of serum TSH were found in the autistic 

Table I: Serum free triiodothyronine, free thyroxine and thyroid-stimulating hormone levels in both the groups 
(n=120).

Data were expressed as Mean±SD. Unpaired Student's 't' test was performed to compare between groups.  
The test of significance was calculated and ***p values <0.05 was accepted as level of significance.
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Background: Bangladesh, a developing country, where the advancement of modern treatment facilities are facing 
the alarming threat in liver disease. Disease pattern as well as diagnostic and treatment options may be helped by 
examining the diameter of hepatocyte, as they change with age. It seems that there is a research vacuum in this area 
and demands more studies, including gross anatomical studies, with data available in Bangladesh. Objective: To 
find out the relation of diameter of hepatocyte with the proper diagnosis and treatment of parenchymal liver disease 
in the North-East Bangladeshi people. Methods: A Cross-sectional study was conducted in the Department of 
Anatomy, Sylhet M.A.G. Osmani Medical College, Sylhet on 50 human liver that were collected form unclaimed and 
examined dead bodies from the Department of Forensic Medicine, Sylhet  M.A.G. Osmani Medical College, Sylhet, 
during the period from January 2013 to December 2013. The collected samples were divided into 4 groups upon 
age. Histological study was carried out on relatively 24 fresh samples.  Then statistical analysis was done by SPSS. 
Results: The mean diameter of hepatocyte was 11.8 (SD±1.6) µm, 13.6 (SD±2.1) µm, 17.0 (SD±1.9) µm, 11.58 
(SD±1.0) µm, 13.6 (SD±2.7) µm in the age group of 2 to 15 years, 16 to 30 years, 31 to 45 years and 46 to 75 years 
respectively. Conclusion: Significant difference was observed between age and diameter of hepatocyte (p<0.001).
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100 divisions of stage micro-meter	 = 	1000 µm
1 division of stage micrometer	 = 	10 µm
In medium magnification (40X)	
3 stager micrometer division	 = 	20 ocular micrometer division
1 stager micrometer division	 = 	20/3 ocular micrometer division
6.6 ocular micrometer division	 = 	10 µm
1 ocular micrometer division	 = 	10/6.66 = 1.501 µm

Age Group Diameter of 
hepatocyte (µm) Group-A 

(n=6) 
Group-B 

(n=6) 
Group-C 

(n=6) 
Group-D 

(n=6) 
*p-value

Mean ± SD 11.8 ± 1.6 13.6 ± 2.1 17.0 ± 1.9 11.58 ± 1.0 

p<0.001

f=13.47

Range 9.3-13.3 11.3-16.1 14.4-19.4 10.4-12.9 

Table I: Distribution of diameter of hepatocyte by different age group.

*One way ANOVA test was applied to analysed the data.
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Abstract:  
Background: Thyroid hormone plays a key role in the development and physiological functioning of central nervous 
system. They regulate the process of neurogenesis, myelination, dendritic proliferation and synapse formation. 
Different studies suggested an association between thyroid function and autism spectrum disorders. Objective: Our 
study was aimed to assess the thyroid function in children with autism spectrum disorders. Methods: This analytical 
type of cross-sectional study was conducted in the Dept. of Physiology, DMC, Dhaka during the period of July 2012 
to June 2013.A total number of 120 subjects were selected with age ranging from 3 to 15 years. Among them 60 
autistic children were included in the study group. They were selected from Autistic Foundation of Bangladesh, 
114/3, Provatibagh, Tilpapara, Khilgaon, Dhaka. Age matched 60 apparently healthy children were included in the 
control group for comparison. Data were collected in pre-designed structured questionnaire by the researcher 
herself. For assessment of thyroid function serum FT3 and FT4 levels were estimated by RIA method and serum TSH 
level was estimated by IRMA method. The statistical analyses were done by unpaired students’ ‘t’ test. Results: In the 
present study, the mean serum FT3 level was almost similar and within normal range in both the groups. The results 
showed no statistically significant difference among the groups. The mean serum FT4 level was also within normal 
range but significantly (p<0.001) lower in the study group in comparison to that of the control group. Again, the 
mean serum TSH level was significantly (p<0.001) higher in the study group in comparison to that of the healthy 
group. Conclusion: Our study concludes that, increased serum TSH level with significantly decreased serum FT4 
level may be one of the non-genetic risk factors associated with autism spectrum disorders.
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Groups n FT3 (pmol/L) FT4 (pmol/L) TSH (mIU/L) 
A-Control 60 4.15±0.87 17.09±2.96 3.15±1.19 
B-Study 60 4.24±1.13 13.29±3.55*** 10.17±3.72*** 

phones, computers, radar equipment, household 
appliances, wireless computer networks, induction 
heaters, and antitheft devices are sources for EMW 
which is harmful to our health8. In our study, the rates 
of awareness of the harmful effects of cell phone use 
were almost similar.

The report published in May 2000 on “Mobile Phones 
and Health” by the “Independent Expert Group on 
Mobile Phones (IEGMP)” under the direction of Sir 
William Stewart describes under paragraph 3.5 
various symptoms which were most commonly 
attributed were sleep disorders, fatigue, anxiety, 
stress, epileptic fits, burning sensations and shaking9.

In Austria there have also been various reports from 
the population attributing different disturbances of 
health and well-being to exposure to BTS radiation10. 
The symptoms reported corresponded to a large 
extent to those listed in the IEGMP report. In 
addition, cardiac dysrhythmia, high blood pressure, 
forgetfulness, hearing difficulties, burning of the 
eyes, and susceptibility to infections were reported, 
which generally improved or disappeared when 
residents moved. 

Although several risk factors have been investigated, 
most studies on exposure from BTS and mobile 
phone could not find a direct association between 
RF-EMF and health complaints but several studies 
found health complaints associated with concern 
about (visible) RF-BTS. In addition, standardized 
blinded experimental studies were not able to confirm 
associations between EMF exposure and the physical 
complaints of the respondents. All studies have some 
methodological deficiencies: 1. too short duration of 
mobile phone use not to be helpful in risk 
assessment, 2. exposure was not strictly determined, 
and 3. there is a possibility of recall and response bias 
in some studies8. The major limitation of 
epidemiological studies addressing the health effects 
of mobile phone use is related to exposure 
assessment. These limitations are inherent in case-
control studies. Quality of evidence can be improved 
by conducting prospective cohort studies9. Some 
studies collected data from the 1990s, when most of 
the handsets were analog. These have been replaced 
by digital technology, where microwave emissions 
have a lower output power at higher frequencies10.

Limitation of the study:
The study have several limitations including: 
1. The place of study were selected conveniently.
2. Data were collected by non-probability method.

3. Sample size were not supported by any approved
statistical formula for detecting representative sample
size.
4. Health related complaints were not verified; taken
as stated by the participants.

Conclusion:
Currently, much remain unknown about the health 
effects of mobile phones, no biological data exist to 
give a reason for concern about the health effects of 
magnetic field pulses from mobile phones. Only a 
small number of studies were done on the effects of 
these frequencies of radiation have investigated 
cancer as an end point. At present, evidence for a 
causal relationship between mobile phone use and 
cancer relies predominantly on epidemiology, in 
particular on the large studies. Nevertheless, an 
increased risk of mobile phone use and brain tumor, 
restricted to heavy mobile phone use, to very early 
life exposure, or to rare subtypes of brain tumors may 
be compatible with stable incidence trends at this 
time and thus further monitoring of brain tumor, 
especially during childhood, incidence rate time 
trends is warranted. Weak evidence in favor of a 
causal relationship is provided by some animal and in 
vitro studies, but overall, genotoxicity assays, both in 
vivo and in vitro, are inconclusive up to date.
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Introduction:
The liver is the largest internal organ in the human 
body known as “the custodian of the milieu 
interieur”1. It is an accessory gland of the 
gastrointestinal tract but it has a remarkable diversity 
of other functions unrelated to alimentation2,3. The 
liver is reddish brown in colour and usually soft to 
firm in texture4 and the size and shape of the liver 
may be long and lean or squat and square which is 
variable and generally match with the general body 
shape5.

The Liver is a mixed gland and has a wide variety of 
functions. Three of its basic functions are production 
and secretion of bile and bile salts; production of 
insulin like growth factor (IGF-I), production of 
various clotting factors, inactivation of various 
toxins, steroids and other hormones, production of 
urea, filtration of the blood, removing bacteria and 
other foreign particles. The liver synthesizes heparin, 

an anticoagulant substance, and has an important 
detoxicating function. It produces bile pigments from 
the hemoglobin of red blood corpuscles6.

The liver, like the lungs, has a dual blood supply 
“The liver receives 80% of its blood supply via the 
hepatic artery and the 20% via the portal vein” 7.  But 
in case of nutritional demand portal vein provides 66-
75% whereas hepatic artery provides 25-33% 8.

The lymphatics  of  the liver drain into three or four 
nodes that lie in the porta hepatis (hepatic nodes), 
‘these nodes also  receive the  lymphatics  of  the 
gallbladder, they drain to pyloric nodes as well as 
directly to coeliac  nodes’. Lymphatics from the bare 
area drain into the posterior mediastinal nodes9. The 
liver is innervated by parasympathetic fibers from 
both vagi and sympathetic fibers from spinal 
segments T7 to T10 

10.

Like the other glands liver is made up of parenchyma 
and stroma. The parenchyma  is  made up of liver cells 
or hepatocytes which are arranged into thousands of 
small (~0.7 x 2 mm), polyhedral hepatic lobules which 
are the classic structural and functional units of the 
liver. These lobules are separated by connective tissue 
stroma, derived from glissons capsule which after 
complete investment of liver enters in the interior and 
separate lobule from each other.

Each lobule has three to six portal areas at its 
periphery and central vein in its center. The portal 
zones consist of connective tissue in which a venule, 
an arteriole and a ductule are embedded and these 
three structures are called the portal triad11.

Hepatocytes make up approximately 80% of the cell 
population of the liver. The nucleus varies somewhat 
in size, with 40-60% polyploid. The majority of 
hepatocytes have a single nucleus, but as many as 
25% are bi-nucleate3.

Hepatocytes are linked by numerous gap junctions 
and desmosomes. Lateral plasma membranes of 
adjacent hepatocytes form microscopic channels, the 
bile canaliculi. These canaliculi form the origins of 
the biliary tree and their tight junctions prevent bile 
from entering interstitial fluid or blood plasma: this is 
the blood–bile barrier4.

Methods:
Human livers were collected from the unclaimed 
dead bodies autopsied in the Department of Forensic 
medicine in Sylhet M.A.G. Osmani Medical College, 
Sylhet during study period from January 2013 to 
December 2013 meeting the inclusion and exclusion 
criteria included in the study. The collected samples 

were divided according to age into 4 groups, Group-
A: 2-15 years; Group-B: 16-30 years; Group-C: 31-
45 years Group-D: 46-75 years. Again each group 
(Group – A, B, C, D) was subdivided into Male and 
Female depending upon their sex.

Procedure for histological study: For the measurement 
of diameter of hepatocytes six slides were selected 
from each group (Group- A, B, C, D). Preparation of 
the slide: Tissue blocks (2cm2) were fixed in 10% 
formaldehyde for 12 hours in a plastic container. The 

tissues were washed in running tap water, dehydration 
was done with ascending grades of alcohol, cleared 
with xylene, infiltrated and embedded in paraffin. 
Paraffin blocks were cut at 5 mm thickness and were 
stained with routine (H &E) stain. Measurement of 
diameter of hepatocytes: To get the diameter of each 
hepatic cell, two special measuring instruments were 
used, stage micrometer and ocular micro-meter. At 
first the stage micrometer was set on the microscope 
stage. Then the ocular micrometer was placed at the 
eye piece. On the stage micrometer there was a 
straight lines which was one millimeter in length was 
divided into 100 small divisions. Thus each small 
division measured 0.01mm. The ocular micrometer 
also had a line, calibrated into small divisions.
�
It was to be noted that during this procedure, the 
objective to see the hepatocyte and the eye piece lens 
used were those as would be used to see the 
hepatocyte. After that standardization, the stage 
micrometer was removed. Then the slide was placed 
one by one and the greatest transverse diameter and 
the perpendicular diameter of mid transverse 
diameter of the hepatocytes were measured and 
expressed in the term of µm.

For example, if the transverse diameter of hepatocyte 
was equal to 5 small divisions on the ocular 
micrometer, then the transverse diameter in term of 
µm would be 5x1.501 µm or 7.505 µm. Then the 
mean greatest transverse diameter and the mean 
greatest perpendicular diameter were calculated.

The diameter was then calculated by the following 
formula:
Diameter = (Transverse diameter + Perpendicular 
diameter)/ 2

Results:
In the present study, the mean diameter of hepatocyte 
was 11.08 (SD±1.6) µm in the age group of 2-15 
years; 13.6 (SD±2.1) µm in the age group of 16-30 
years, 17.0 (SD±1.9) µm in the age group of 31-45 
years and 11.58 (SD±1.0) µm in the age group of 46-
75 years. The differences among the groups were 
statistically significant (f=13.47; p<0.001). 
Distribution of diameter of hepatocyte by different 
age group was shown in Table I.

Discussion:
In this study diameter of hepatocyte ranged from 9.3-
19.4 µm with the mean of 13.4 µm (SD ± 2.7). Arey 
measured the diameter of hepatocyte and it was about 
22×30 µm, but he described the hepatocyte diameter 
varies with storage and secretory activity13. Leeson 
and Leeson stated that hepatic cells are polygonal 
with six or more surfaces usually 20-35 µm in size14. 
Sharlock and Dooley stated that liver cells 
(hepatocytes) are polygonal and approximately 30 
µm in diameter15. Gartner and Hiatt mentioned that 
the hepatocytes are polygonal cells and 
approximately 20-30 µm in diameter16. Mescher 
stated that the hepatocytes have a diameter of 20-30 
µm11. Borley stated that hepatocytes are polyhedral 
with 5-12 sides and are from 20-30 µm across17. Ross 
stated that hepatocytes are large polygonal cells 
measuring between 20-30 µm in diameter18.

This study showed that the mean diameter of 
hepatocyte was 11.8 µm (SD ± 1.6) in the age group 
of 2-15 years, 13.6 µm (SD ± 2.1) in the age group of 
16-30 years, 17.0 µm (SD ± 1.9) in the age group of
31-45 years and 11.58 µm (SD ± 1.0) in the age
group of 46-75 years. The difference among the
groups were statistically significant (p<0.001) found
that the mean diameter of hepatocyte was 12.42 ±
0.28 µm in the age group of 15 years; 14.42 ± 0.53
µm in the age group of 16-30 years, 16.31 ± 0.54 µm
in the age group of 31-45 years and 12.55 ± 0.11 µm
in the age group of 46-75 years12.

In the current study the diameter of the hepatocytes 
were increased up to the age of 45 years then 
decreased. In this regards Robbins et al. described 
that there is relatively little variation in liver cell size 
and structure in normal adult in middle life. But in 
the later life atrophy and dropping out of isolated 
cells followed by compensatory hypertrophy and 
regeneration, induces some variation in size of the 
cells and nuclei and the appearance of binucleate 
forms as well as rare mitotic figures. Such changes 
before later life strongly suggest previous 
parenchymal injury and regeneration activity1.

Conclusion:
In the current study the diameter of the hepatocytes 
were increased up to the age of 45 years then 
decreased. There exist some similarities and some 
variations in the findings of different parameters. In 
cases of variations the findings of the present study 
were less than the findings of other countries. The 
variations may be due to racial difference of the study 
populations. In this study the specimen were 
preserved in 10% formaldehyde that may be caused 
some amount of shrinkage of the specimens and 
subsequent lower value in some of the parameters in 
comparison to others reports in western books where 
the parameter were supposed to be from fresh 
specimen. Further studies on larger populations and 
different sex and ethnicity may be done to establish a 
complete data of Bangladeshi population.
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Introduction:
Autism spectrum disorders (ASD) are cognitive and 
neurobehavioral disorders having three core features: 
Deficits in socialization, deficits in verbal & non-
verbal communication and restricted & repetitive 
patterns of behaviors1. Worldwide prevalence of ASD 
is reported to be 3 to 6 per 1000 children with a 
familial incidence of 2% to 8% in siblings of affected 
children2. In Bangladesh the current estimates of 
prevalence is nearly 10.5 lakhs. The Centre for Child 
Development and Autism of BSMMU started its 
journey in 2001 and only 12 children with autism 
attended the center, but the number increased to 105 
children in the year 20091.

The exact cause of autism is unknown but it is 
believed to be multifactorial. It usually appears 
within the first three years of life3. It is clear that 
genetics alone do not determine the entire ASD 
phenotype. The process is determined by genetic 

susceptibility but other non-genetic factors can 
modify it. So in most cases autism appear to be 
caused by a combination of autism risk genes and 
non-genetic factors that influence early brain 
development4. Studies indicate that non-genetic 
factors such as thyroid dysfunction due to endocrine 
disrupting toxins, teratogens, obstetric complications 
and prenatal infections such as rubella, 
cytomegalovirus are responsible for autistic cases5.

The diagnosis of autism is based solely on behavioral 
characteristics, as currently there is no biochemical 
marker for autism. Research suggests that there are 
various types of neuroendocrinological abnormalities 
present in autistics and possibly TSH could serve as a 
biochemical parameter of the disease6. Several 
studies were undertaken in other countries to evaluate 
thyroid hormones as possible biochemical marker for 
ASD. A recent study showed that children born with 
very low levels of thyroxine had a higher risk of 

developing an autism spectrum disorder7. Thyroid 
hormones are essential for normal growth and 
development of brain during the early years of life8. 
They regulate neuronal proliferation, migration and 
differentiation in discrete regions of the brain during 
definitive time periods. Different patterns of 
cognitive effects results from prenatal and postnatal 
thyroid hormone insufficiency. It was noticed that 
nearly three-quarters of children with autism are 
found to have an underactive thyroid9.

Insufficiency of thyroid hormone during brain 
development reduces cell number, synaptogenesis 
and dendritic arborization; alters cell migration 
patterns and decreases axonal myelination8. At 
present, researchers are beginning to appreciate the 
Thyroid-Autism connection and suggesting 
hypothyroidism as a major contributor to the 
development of autism9. Studies indicate that the 
general level of TSH was higher in young autistic 
patients and was most pronounced in those with 
complete impairment of verbal communication6. A 
different study showed that hypothyroidism is one of 
the non-genetic factors associated with autism10. 

Autism spectrum disorders are an increasingly 
important health concern in Bangladesh at present. 
The heightened awareness has been accompanied by 
a renewed interest to uncover the underlying 
pathophysiologic mechanisms and to find possible 
causes of the disorder at multiple levels. It has been 
hypothesized that disturbance in the thyroid hormone 
availability and metabolism during critical periods of 
neuronal development may lead to behavioral 
disturbances as noted in ASD11. Deficiency of thyroid 
hormones may have a significant contribution to the 
web of causes of ASD but their exact relationship 
remains debatable. Hence, the present study was 
designed to evaluate serum free triiodothyronine 
(FT3), free thyroxine (FT4) and thyroid-stimulating 
hormone (TSH) levels in children with autism to 
explore the role of thyroid hormone deficiency as one 
of the risk factors associated with autism.

Methods:
This analytical type of cross-sectional study was 
conducted in the Department of Physiology of Dhaka 

Medical College, Dhaka from July 2012 to June 
2013. Ethical permission was taken from Ethical 
Review Committee of Dhaka Medical College. A 
total number of 120 children with age range 3-15 
years participated in this study. Sixty autistic children 
diagnosed by psychiatrist according to Childhood 
Autism Rating Scale were included in the study 
group from Autistic Foundation of Bangladesh, 
114/3, Provatibagh, Tilpapara, Khilgaon, Dhaka and 
sixty apparently healthy children selected from 
personal contact were included in the control group. 
After selection, proper counseling was done by 
explaining the aim, objectives, benefits, risks and 
procedure of the study to the parents of the subjects. 
They were encouraged for voluntary participation 
and written informed consent were taken in a 
prescribed form. Detailed family history and medical 
history were also taken. Physical and clinical 
examinations were done and all the information were 
recorded in a prefixed questionnaire. 

Anthropometric measurement including height and 
weight were taken and BMI was calculated. Then 
under aseptic precaution, 5 ml venous blood was 
collected from antecubital vein of each subject of 
both groups for biochemical test. Serum FT3 and FT4 
were measured by Radioimmunoassay (RIA) TSH 
level was measured by Immunoradiometricassay 
(IRMA) method using radio isotope I-125 as tracer. 
These tests were carried out in the Centre for Nuclear 
Medicine & Ultrasound, Dhaka Medical College, 
Dhaka. Data were expressed as mean ±SD (Standard 
deviation). Statistical analysis was done by using 
SPSS for windows version 17. Unpaired Student’s ‘t’ 
test were used as the tests of significance and p value 
<0.05 was accepted as the level of significance.  

Results:
All the subjects of this study were similar for age & 
BMI. In this study mean values of serum FT3 in both 
the groups were almost similar and within normal 
range and there is no statistical significant 
differences. The mean serum FT4 level was also 
within normal range but significantly (p<0.001) 
lower in autistic children in comparison to that of 
normal children. Again, significantly (p<0.001) 
higher levels of serum TSH were found in the autistic 

Table I: Serum free triiodothyronine, free thyroxine and thyroid-stimulating hormone levels in both the groups 
(n=120).

Data were expressed as Mean±SD. Unpaired Student's 't' test was performed to compare between groups.  
The test of significance was calculated and ***p values <0.05 was accepted as level of significance.
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Abstract:
Background: Bangladesh, a developing country, where the advancement of modern treatment facilities are facing 
the alarming threat in liver disease. Disease pattern as well as diagnostic and treatment options may be helped by 
examining the diameter of hepatocyte, as they change with age. It seems that there is a research vacuum in this area 
and demands more studies, including gross anatomical studies, with data available in Bangladesh. Objective: To 
find out the relation of diameter of hepatocyte with the proper diagnosis and treatment of parenchymal liver disease 
in the North-East Bangladeshi people. Methods: A Cross-sectional study was conducted in the Department of 
Anatomy, Sylhet M.A.G. Osmani Medical College, Sylhet on 50 human liver that were collected form unclaimed and 
examined dead bodies from the Department of Forensic Medicine, Sylhet  M.A.G. Osmani Medical College, Sylhet, 
during the period from January 2013 to December 2013. The collected samples were divided into 4 groups upon 
age. Histological study was carried out on relatively 24 fresh samples.  Then statistical analysis was done by SPSS. 
Results: The mean diameter of hepatocyte was 11.8 (SD±1.6) µm, 13.6 (SD±2.1) µm, 17.0 (SD±1.9) µm, 11.58 
(SD±1.0) µm, 13.6 (SD±2.7) µm in the age group of 2 to 15 years, 16 to 30 years, 31 to 45 years and 46 to 75 years 
respectively. Conclusion: Significant difference was observed between age and diameter of hepatocyte (p<0.001).
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100 divisions of stage micro-meter	 = 	1000 µm
1 division of stage micrometer	 = 	10 µm
In medium magnification (40X)	
3 stager micrometer division	 = 	20 ocular micrometer division
1 stager micrometer division	 = 	20/3 ocular micrometer division
6.6 ocular micrometer division	 = 	10 µm
1 ocular micrometer division	 = 	10/6.66 = 1.501 µm

Age Group Diameter of 
hepatocyte (µm) Group-A 

(n=6) 
Group-B 

(n=6) 
Group-C 

(n=6) 
Group-D 

(n=6) 
*p-value

Mean ± SD 11.8 ± 1.6 13.6 ± 2.1 17.0 ± 1.9 11.58 ± 1.0 

p<0.001

f=13.47

Range 9.3-13.3 11.3-16.1 14.4-19.4 10.4-12.9 

Table I: Distribution of diameter of hepatocyte by different age group.

*One way ANOVA test was applied to analysed the data.
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Assessment of Thyroid Function in Children with Autism 
Spectrum Disorders
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Abstract:  
Background: Thyroid hormone plays a key role in the development and physiological functioning of central nervous 
system. They regulate the process of neurogenesis, myelination, dendritic proliferation and synapse formation. 
Different studies suggested an association between thyroid function and autism spectrum disorders. Objective: Our 
study was aimed to assess the thyroid function in children with autism spectrum disorders. Methods: This analytical 
type of cross-sectional study was conducted in the Dept. of Physiology, DMC, Dhaka during the period of July 2012 
to June 2013.A total number of 120 subjects were selected with age ranging from 3 to 15 years. Among them 60 
autistic children were included in the study group. They were selected from Autistic Foundation of Bangladesh, 
114/3, Provatibagh, Tilpapara, Khilgaon, Dhaka. Age matched 60 apparently healthy children were included in the 
control group for comparison. Data were collected in pre-designed structured questionnaire by the researcher 
herself. For assessment of thyroid function serum FT3 and FT4 levels were estimated by RIA method and serum TSH 
level was estimated by IRMA method. The statistical analyses were done by unpaired students’ ‘t’ test. Results: In the 
present study, the mean serum FT3 level was almost similar and within normal range in both the groups. The results 
showed no statistically significant difference among the groups. The mean serum FT4 level was also within normal 
range but significantly (p<0.001) lower in the study group in comparison to that of the control group. Again, the 
mean serum TSH level was significantly (p<0.001) higher in the study group in comparison to that of the healthy 
group. Conclusion: Our study concludes that, increased serum TSH level with significantly decreased serum FT4 
level may be one of the non-genetic risk factors associated with autism spectrum disorders.
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Groups n FT3 (pmol/L) FT4 (pmol/L) TSH (mIU/L) 
A-Control 60 4.15±0.87 17.09±2.96 3.15±1.19 
B-Study 60 4.24±1.13 13.29±3.55*** 10.17±3.72*** 

phones, computers, radar equipment, household 
appliances, wireless computer networks, induction 
heaters, and antitheft devices are sources for EMW 
which is harmful to our health8. In our study, the rates 
of awareness of the harmful effects of cell phone use 
were almost similar.

The report published in May 2000 on “Mobile Phones 
and Health” by the “Independent Expert Group on 
Mobile Phones (IEGMP)” under the direction of Sir 
William Stewart describes under paragraph 3.5 
various symptoms which were most commonly 
attributed were sleep disorders, fatigue, anxiety, 
stress, epileptic fits, burning sensations and shaking9.

In Austria there have also been various reports from 
the population attributing different disturbances of 
health and well-being to exposure to BTS radiation10. 
The symptoms reported corresponded to a large 
extent to those listed in the IEGMP report. In 
addition, cardiac dysrhythmia, high blood pressure, 
forgetfulness, hearing difficulties, burning of the 
eyes, and susceptibility to infections were reported, 
which generally improved or disappeared when 
residents moved. 

Although several risk factors have been investigated, 
most studies on exposure from BTS and mobile 
phone could not find a direct association between 
RF-EMF and health complaints but several studies 
found health complaints associated with concern 
about (visible) RF-BTS. In addition, standardized 
blinded experimental studies were not able to confirm 
associations between EMF exposure and the physical 
complaints of the respondents. All studies have some 
methodological deficiencies: 1. too short duration of 
mobile phone use not to be helpful in risk 
assessment, 2. exposure was not strictly determined, 
and 3. there is a possibility of recall and response bias 
in some studies8. The major limitation of 
epidemiological studies addressing the health effects 
of mobile phone use is related to exposure 
assessment. These limitations are inherent in case-
control studies. Quality of evidence can be improved 
by conducting prospective cohort studies9. Some 
studies collected data from the 1990s, when most of 
the handsets were analog. These have been replaced 
by digital technology, where microwave emissions 
have a lower output power at higher frequencies10.

Limitation of the study:
The study have several limitations including: 
1. The place of study were selected conveniently.
2. Data were collected by non-probability method.

3. Sample size were not supported by any approved
statistical formula for detecting representative sample
size.
4. Health related complaints were not verified; taken
as stated by the participants.

Conclusion:
Currently, much remain unknown about the health 
effects of mobile phones, no biological data exist to 
give a reason for concern about the health effects of 
magnetic field pulses from mobile phones. Only a 
small number of studies were done on the effects of 
these frequencies of radiation have investigated 
cancer as an end point. At present, evidence for a 
causal relationship between mobile phone use and 
cancer relies predominantly on epidemiology, in 
particular on the large studies. Nevertheless, an 
increased risk of mobile phone use and brain tumor, 
restricted to heavy mobile phone use, to very early 
life exposure, or to rare subtypes of brain tumors may 
be compatible with stable incidence trends at this 
time and thus further monitoring of brain tumor, 
especially during childhood, incidence rate time 
trends is warranted. Weak evidence in favor of a 
causal relationship is provided by some animal and in 
vitro studies, but overall, genotoxicity assays, both in 
vivo and in vitro, are inconclusive up to date.
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Introduction:
The liver is the largest internal organ in the human 
body known as “the custodian of the milieu 
interieur”1. It is an accessory gland of the 
gastrointestinal tract but it has a remarkable diversity 
of other functions unrelated to alimentation2,3. The 
liver is reddish brown in colour and usually soft to 
firm in texture4 and the size and shape of the liver 
may be long and lean or squat and square which is 
variable and generally match with the general body 
shape5.

The Liver is a mixed gland and has a wide variety of 
functions. Three of its basic functions are production 
and secretion of bile and bile salts; production of 
insulin like growth factor (IGF-I), production of 
various clotting factors, inactivation of various 
toxins, steroids and other hormones, production of 
urea, filtration of the blood, removing bacteria and 
other foreign particles. The liver synthesizes heparin, 

an anticoagulant substance, and has an important 
detoxicating function. It produces bile pigments from 
the hemoglobin of red blood corpuscles6.

The liver, like the lungs, has a dual blood supply 
“The liver receives 80% of its blood supply via the 
hepatic artery and the 20% via the portal vein” 7.  But 
in case of nutritional demand portal vein provides 66-
75% whereas hepatic artery provides 25-33% 8.

The lymphatics  of  the liver drain into three or four 
nodes that lie in the porta hepatis (hepatic nodes), 
‘these nodes also  receive the  lymphatics  of  the 
gallbladder, they drain to pyloric nodes as well as 
directly to coeliac  nodes’. Lymphatics from the bare 
area drain into the posterior mediastinal nodes9. The 
liver is innervated by parasympathetic fibers from 
both vagi and sympathetic fibers from spinal 
segments T7 to T10 

10.

Like the other glands liver is made up of parenchyma 
and stroma. The parenchyma  is  made up of liver cells 
or hepatocytes which are arranged into thousands of 
small (~0.7 x 2 mm), polyhedral hepatic lobules which 
are the classic structural and functional units of the 
liver. These lobules are separated by connective tissue 
stroma, derived from glissons capsule which after 
complete investment of liver enters in the interior and 
separate lobule from each other.

Each lobule has three to six portal areas at its 
periphery and central vein in its center. The portal 
zones consist of connective tissue in which a venule, 
an arteriole and a ductule are embedded and these 
three structures are called the portal triad11.

Hepatocytes make up approximately 80% of the cell 
population of the liver. The nucleus varies somewhat 
in size, with 40-60% polyploid. The majority of 
hepatocytes have a single nucleus, but as many as 
25% are bi-nucleate3.

Hepatocytes are linked by numerous gap junctions 
and desmosomes. Lateral plasma membranes of 
adjacent hepatocytes form microscopic channels, the 
bile canaliculi. These canaliculi form the origins of 
the biliary tree and their tight junctions prevent bile 
from entering interstitial fluid or blood plasma: this is 
the blood–bile barrier4.

Methods:
Human livers were collected from the unclaimed 
dead bodies autopsied in the Department of Forensic 
medicine in Sylhet M.A.G. Osmani Medical College, 
Sylhet during study period from January 2013 to 
December 2013 meeting the inclusion and exclusion 
criteria included in the study. The collected samples 

were divided according to age into 4 groups, Group-
A: 2-15 years; Group-B: 16-30 years; Group-C: 31-
45 years Group-D: 46-75 years. Again each group 
(Group – A, B, C, D) was subdivided into Male and 
Female depending upon their sex.

Procedure for histological study: For the measurement 
of diameter of hepatocytes six slides were selected 
from each group (Group- A, B, C, D). Preparation of 
the slide: Tissue blocks (2cm2) were fixed in 10% 
formaldehyde for 12 hours in a plastic container. The 

tissues were washed in running tap water, dehydration 
was done with ascending grades of alcohol, cleared 
with xylene, infiltrated and embedded in paraffin. 
Paraffin blocks were cut at 5 mm thickness and were 
stained with routine (H &E) stain. Measurement of 
diameter of hepatocytes: To get the diameter of each 
hepatic cell, two special measuring instruments were 
used, stage micrometer and ocular micro-meter. At 
first the stage micrometer was set on the microscope 
stage. Then the ocular micrometer was placed at the 
eye piece. On the stage micrometer there was a 
straight lines which was one millimeter in length was 
divided into 100 small divisions. Thus each small 
division measured 0.01mm. The ocular micrometer 
also had a line, calibrated into small divisions.
�
It was to be noted that during this procedure, the 
objective to see the hepatocyte and the eye piece lens 
used were those as would be used to see the 
hepatocyte. After that standardization, the stage 
micrometer was removed. Then the slide was placed 
one by one and the greatest transverse diameter and 
the perpendicular diameter of mid transverse 
diameter of the hepatocytes were measured and 
expressed in the term of µm.

For example, if the transverse diameter of hepatocyte 
was equal to 5 small divisions on the ocular 
micrometer, then the transverse diameter in term of 
µm would be 5x1.501 µm or 7.505 µm. Then the 
mean greatest transverse diameter and the mean 
greatest perpendicular diameter were calculated.

The diameter was then calculated by the following 
formula:
Diameter = (Transverse diameter + Perpendicular 
diameter)/ 2

Results:
In the present study, the mean diameter of hepatocyte 
was 11.08 (SD±1.6) µm in the age group of 2-15 
years; 13.6 (SD±2.1) µm in the age group of 16-30 
years, 17.0 (SD±1.9) µm in the age group of 31-45 
years and 11.58 (SD±1.0) µm in the age group of 46-
75 years. The differences among the groups were 
statistically significant (f=13.47; p<0.001). 
Distribution of diameter of hepatocyte by different 
age group was shown in Table I.

Discussion:
In this study diameter of hepatocyte ranged from 9.3-
19.4 µm with the mean of 13.4 µm (SD ± 2.7). Arey 
measured the diameter of hepatocyte and it was about 
22×30 µm, but he described the hepatocyte diameter 
varies with storage and secretory activity13. Leeson 
and Leeson stated that hepatic cells are polygonal 
with six or more surfaces usually 20-35 µm in size14. 
Sharlock and Dooley stated that liver cells 
(hepatocytes) are polygonal and approximately 30 
µm in diameter15. Gartner and Hiatt mentioned that 
the hepatocytes are polygonal cells and 
approximately 20-30 µm in diameter16. Mescher 
stated that the hepatocytes have a diameter of 20-30 
µm11. Borley stated that hepatocytes are polyhedral 
with 5-12 sides and are from 20-30 µm across17. Ross 
stated that hepatocytes are large polygonal cells 
measuring between 20-30 µm in diameter18.

This study showed that the mean diameter of 
hepatocyte was 11.8 µm (SD ± 1.6) in the age group 
of 2-15 years, 13.6 µm (SD ± 2.1) in the age group of 
16-30 years, 17.0 µm (SD ± 1.9) in the age group of
31-45 years and 11.58 µm (SD ± 1.0) in the age
group of 46-75 years. The difference among the
groups were statistically significant (p<0.001) found
that the mean diameter of hepatocyte was 12.42 ±
0.28 µm in the age group of 15 years; 14.42 ± 0.53
µm in the age group of 16-30 years, 16.31 ± 0.54 µm
in the age group of 31-45 years and 12.55 ± 0.11 µm
in the age group of 46-75 years12.

In the current study the diameter of the hepatocytes 
were increased up to the age of 45 years then 
decreased. In this regards Robbins et al. described 
that there is relatively little variation in liver cell size 
and structure in normal adult in middle life. But in 
the later life atrophy and dropping out of isolated 
cells followed by compensatory hypertrophy and 
regeneration, induces some variation in size of the 
cells and nuclei and the appearance of binucleate 
forms as well as rare mitotic figures. Such changes 
before later life strongly suggest previous 
parenchymal injury and regeneration activity1.

Conclusion:
In the current study the diameter of the hepatocytes 
were increased up to the age of 45 years then 
decreased. There exist some similarities and some 
variations in the findings of different parameters. In 
cases of variations the findings of the present study 
were less than the findings of other countries. The 
variations may be due to racial difference of the study 
populations. In this study the specimen were 
preserved in 10% formaldehyde that may be caused 
some amount of shrinkage of the specimens and 
subsequent lower value in some of the parameters in 
comparison to others reports in western books where 
the parameter were supposed to be from fresh 
specimen. Further studies on larger populations and 
different sex and ethnicity may be done to establish a 
complete data of Bangladeshi population.
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Introduction:
Autism spectrum disorders (ASD) are cognitive and 
neurobehavioral disorders having three core features: 
Deficits in socialization, deficits in verbal & non-
verbal communication and restricted & repetitive 
patterns of behaviors1. Worldwide prevalence of ASD 
is reported to be 3 to 6 per 1000 children with a 
familial incidence of 2% to 8% in siblings of affected 
children2. In Bangladesh the current estimates of 
prevalence is nearly 10.5 lakhs. The Centre for Child 
Development and Autism of BSMMU started its 
journey in 2001 and only 12 children with autism 
attended the center, but the number increased to 105 
children in the year 20091.

The exact cause of autism is unknown but it is 
believed to be multifactorial. It usually appears 
within the first three years of life3. It is clear that 
genetics alone do not determine the entire ASD 
phenotype. The process is determined by genetic 

susceptibility but other non-genetic factors can 
modify it. So in most cases autism appear to be 
caused by a combination of autism risk genes and 
non-genetic factors that influence early brain 
development4. Studies indicate that non-genetic 
factors such as thyroid dysfunction due to endocrine 
disrupting toxins, teratogens, obstetric complications 
and prenatal infections such as rubella, 
cytomegalovirus are responsible for autistic cases5.

The diagnosis of autism is based solely on behavioral 
characteristics, as currently there is no biochemical 
marker for autism. Research suggests that there are 
various types of neuroendocrinological abnormalities 
present in autistics and possibly TSH could serve as a 
biochemical parameter of the disease6. Several 
studies were undertaken in other countries to evaluate 
thyroid hormones as possible biochemical marker for 
ASD. A recent study showed that children born with 
very low levels of thyroxine had a higher risk of 

developing an autism spectrum disorder7. Thyroid 
hormones are essential for normal growth and 
development of brain during the early years of life8. 
They regulate neuronal proliferation, migration and 
differentiation in discrete regions of the brain during 
definitive time periods. Different patterns of 
cognitive effects results from prenatal and postnatal 
thyroid hormone insufficiency. It was noticed that 
nearly three-quarters of children with autism are 
found to have an underactive thyroid9.

Insufficiency of thyroid hormone during brain 
development reduces cell number, synaptogenesis 
and dendritic arborization; alters cell migration 
patterns and decreases axonal myelination8. At 
present, researchers are beginning to appreciate the 
Thyroid-Autism connection and suggesting 
hypothyroidism as a major contributor to the 
development of autism9. Studies indicate that the 
general level of TSH was higher in young autistic 
patients and was most pronounced in those with 
complete impairment of verbal communication6. A 
different study showed that hypothyroidism is one of 
the non-genetic factors associated with autism10. 

Autism spectrum disorders are an increasingly 
important health concern in Bangladesh at present. 
The heightened awareness has been accompanied by 
a renewed interest to uncover the underlying 
pathophysiologic mechanisms and to find possible 
causes of the disorder at multiple levels. It has been 
hypothesized that disturbance in the thyroid hormone 
availability and metabolism during critical periods of 
neuronal development may lead to behavioral 
disturbances as noted in ASD11. Deficiency of thyroid 
hormones may have a significant contribution to the 
web of causes of ASD but their exact relationship 
remains debatable. Hence, the present study was 
designed to evaluate serum free triiodothyronine 
(FT3), free thyroxine (FT4) and thyroid-stimulating 
hormone (TSH) levels in children with autism to 
explore the role of thyroid hormone deficiency as one 
of the risk factors associated with autism.

Methods:
This analytical type of cross-sectional study was 
conducted in the Department of Physiology of Dhaka 

Medical College, Dhaka from July 2012 to June 
2013. Ethical permission was taken from Ethical 
Review Committee of Dhaka Medical College. A 
total number of 120 children with age range 3-15 
years participated in this study. Sixty autistic children 
diagnosed by psychiatrist according to Childhood 
Autism Rating Scale were included in the study 
group from Autistic Foundation of Bangladesh, 
114/3, Provatibagh, Tilpapara, Khilgaon, Dhaka and 
sixty apparently healthy children selected from 
personal contact were included in the control group. 
After selection, proper counseling was done by 
explaining the aim, objectives, benefits, risks and 
procedure of the study to the parents of the subjects. 
They were encouraged for voluntary participation 
and written informed consent were taken in a 
prescribed form. Detailed family history and medical 
history were also taken. Physical and clinical 
examinations were done and all the information were 
recorded in a prefixed questionnaire. 

Anthropometric measurement including height and 
weight were taken and BMI was calculated. Then 
under aseptic precaution, 5 ml venous blood was 
collected from antecubital vein of each subject of 
both groups for biochemical test. Serum FT3 and FT4 
were measured by Radioimmunoassay (RIA) TSH 
level was measured by Immunoradiometricassay 
(IRMA) method using radio isotope I-125 as tracer. 
These tests were carried out in the Centre for Nuclear 
Medicine & Ultrasound, Dhaka Medical College, 
Dhaka. Data were expressed as mean ±SD (Standard 
deviation). Statistical analysis was done by using 
SPSS for windows version 17. Unpaired Student’s ‘t’ 
test were used as the tests of significance and p value 
<0.05 was accepted as the level of significance.  

Results:
All the subjects of this study were similar for age & 
BMI. In this study mean values of serum FT3 in both 
the groups were almost similar and within normal 
range and there is no statistical significant 
differences. The mean serum FT4 level was also 
within normal range but significantly (p<0.001) 
lower in autistic children in comparison to that of 
normal children. Again, significantly (p<0.001) 
higher levels of serum TSH were found in the autistic 

Table I: Serum free triiodothyronine, free thyroxine and thyroid-stimulating hormone levels in both the groups 
(n=120).

Data were expressed as Mean±SD. Unpaired Student's 't' test was performed to compare between groups.  
The test of significance was calculated and ***p values <0.05 was accepted as level of significance.
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