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reasonable indication of the contents of the paper. This is
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ohsr.od.nih.gov/guidelines/helsinki.html. Investigators are
encouraged to read and follow the Declaration of Helsinki.
Clinical studies that do not meet the Declaration of
Helsinki criteria will be denied peer review. If any
published research is subsequently found to be non-
compliant to Declaration of Helsinki, it will be withdrawn
or retracted. On the basis of the Declaration of Helsinki,
the Green Life Medical Journal requires that all
manuscripts reporting clinical research state in the first
paragraph of the ‘Methods’ section that:

- The study was approved by the appropriate Ethical
Authority or Committee.

- Written informed consent was obtained from all
subjects, a legal surrogate, or the parents or legal
guardians for minor subjects.

Human subjects should not be identifiable. Do not disclose
patients’ names, initials, hospital numbers, dates of birth
or other protected healthcare information. If photographs
of persons are to be used, either take permission from the
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figure should have a label pasted on its back indicating
name of the author at the top of the figure. Keep copies of
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ethics approval and written informed consents. In unusual
circumstances the editors may request blinded copies of
these documents to address questions about ethics approval
and study conduct.

The methods must be described in sufficient detail to allow
the investigation to be interpreted, and repeated if
necessary, by the reader. Previously documented standard
methods need not be stated in detail, but appropriate
reference to the original should be cited. However, any
modification of previously published methods should be
described and reference given. Where the programme of
research is complex such as might occur in a neurological
study in animals, it may be preferable to provide a table
or figure to illustrate the plan of the experiment, thus
avoiding a lengthy explanation. In longitudinal studies
(case-control and cohort) exposure and outcome should
be defined in measurable terms. Any variables, used in
the study, which do not have universal definition should
be operationalised (described in such terms so that it lends
itself to uniform measurement). Where measurements are
made, an indication of the error of the method in the hands
of the author should be given. The name of the
manufacturer of instruments used for measurement should
be given with an appropriate catalogue number or
instrument identification (e.g. Keyence VHX-6000 digital
microscope). The manufacturer’s town and country must
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should be stated.
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that ethical approval was obtained and state the Home
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INTRODUCTION

In 2005, about fifty distinguished physicians of the country
started a hospital to give specialized care in the private
sector. They named it Green Life Hospital and it turned out
to be a great success. So in 2009, they decided to establish
a medical college which will be a non-government, non-
profit, self-financing project and will serve the humanity.

This College came into existence in 2009. The college
commences its activities with the enrollment of 51 students
in the 1st batch in 2010. Since inception, the college has
undergone tremendous development and became a
splendid centre for learning and development. At present
we are enrolling 110 students each year. Among them,
numbers of seats are reserved for overseas students.

We continue to evaluate and improve our programme to
ensure the best medical education for the students. Our
educational strategy is to create a conducive learning
environment and to steer our students to acquire adequate
knowledge, skills and temperament to practice medicine
and be a competent health care professional group.

Green Life Medical College (GMC) is approved by the
Ministry of Health and Family Welfare (MOHFW),
Government of Bangladesh and Bangladesh Medical and
Dental Council (BMDC) and affiliated to the University
of Dhaka.

AIMS AND OBJECTIVES OF THE COLLEGE

Aims:

To create a diverse and vibrant graduate scholars in
medical discipline and to create highly competent and
committed physicians for the country.

Objectives:

• To provide an appropriate learning environment
where medical students can acquire a sound
theoretical knowledge and practical skills with
empathetic attitude to the people.

• To carry out research in medical sciences to scale up
the standard of medical education in the country.

LOCATION

The campus is located at 32, Bir Uttom K. M. Shafiullah
Sarak (Green Road), Dhanmondi, Dhaka. The location is
at the heart of the mega city Dhaka and is facilitated with
very good communication networks.

The Medical College and the Hospital complexes have
been raised in a multistoried fully air-conditioned building
with an arrangement of approximately 500 patients. The
building is equipped with state-of-the-art infrastructure,
excellent with an out-patient department and adequate in-
patient facilities.

ABOUT THE COLLEGE
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 EDITORIAL

Evidence-based medicine (EBM) is the integration of best
research evidence with clinical expertise and patient
values.1

It represents integration of clinical expertise, patient’s
values and best available evidence in process of decision
making related to patients health care. In addition,
evidence based medicine is the conscientious, explicit,
judicious and reasonable use of current best evidence in
making decisions about the care of individual patients.

The practice of evidence based medicine is a process of
lifelong, self-directed, problem-based learning in which
caring for one’s own patients creates the need for clinically
important information about diagnosis, prognosis, therapy
and other clinical and health care issues.2

The clinical evidence can be obtained by meta-analysis
of several randomized controlled research (RCR), or from
well designed controlled research; from comparative
research, case study, from experts and clinical practice.

Evidence - based medicine when applied to medical
education, advocates to the greatest extent possible,
decisions and policies should be based on evidence, not
just the beliefs of practitioners, experts, or administrators.
It is supplemented with all available knowledge from
the scientific literature so that best practice can be
determined and applied. It promotes the use of formal,
explicit methods to analyze evidence and makes it
available to decision makers. It promotes programs to teach
the methods to medical students, practitioners, and policy
makers.3

Evidence-based medicine de-emphasizes intuition,
unsystematic clinical experience, and pathophysiologic
rationale as sufficient grounds for clinical decision-making,
and stresses the examination of evidence from clinical
research. It requires new skills of the physician, including
efficient literature searching, and the application of formal
rules of evidence in evaluating the clinical literature.

An important goal in teaching program is to educate
physicians in the practice of evidence-based medicine. To
do this some strategies should be included, like a weekly
program for learning the necessary skills; sharing among

Evidence Based Medicine (EBM) – New Approach to

Teaching and Practice of Medicine

faculty of approaches to teaching evidence-based
medicine; and providing faculty with feedback on their
performance as role models and teachers of evidence-
based medicine. The influence of evidence based medicine
on clinical practice and medical education is increasing.4

A key implication of the clinical decisions,
recommendations, and practice guidelines must not only
attend to the best available evidence, but also to the values
and preferences of the informed patient. Values and
preferences refer not only the patients’ perspectives,
beliefs, expectations, and goals for life and health, but
also the processes individuals use to consider the available
options and their relative benefits, harms, costs, and
inconveniences. 5

In practicing the evidence based medicine (EBM), the
patient value is an important component. Therefore, the
first National Health Service Constitution in Great Britain
suggests that patient participation in decision making is a
patient’s right 6. Also, in the United States, the Institute of
Medicine designated evidence-based patient-centered
health care delivery as a key feature of high-quality medical
care.7

Therefore, EBM could be practiced in all the medical
institutes for developing clinical expertise or clinical
judgment and emphasis on patient values, preferences and
improved patient’s outcome. Also it might help in
developing skills on retrieval of relevant scientific
evidence and conducting research.

Journal of Green Life Med. Col. 2017; 2(1): 1-2

Prof. Dr. Ashraf Uddin Ahmed

Editor
Journal of Green Life Medical College
Head, Department of Community Medicine;
Chairperson Medical Education Unit (MEU) & Medical
Skill Centre, Green Life Medical College
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 ORIGINAL ARTICLE

Haematopoiesis Enhancing Effect of

Ipomoea Batatas (Sweet Potato) Leaf Extract in Rats
  HASAN MJ1, ZABIR SM2, ISLAM S3, EVA EO4

Abstract

Introduction: Blood cell count may be reduced in many clinical settings. Haematopoietic stimulants

are needed to increase blood cell count. The purpose of the study was to investigate haematopoiesis

enhancing effect of aqueous extract (AE) of Ipomoea batatas (sweet potato) leaf in rats.

Methods: Aqueous extract of sweet potato leaf was tested for its effect on blood cell count of rats.

Rats were randomly divided into 4 groups. Group A served as control. Sweet potato leaf extract was

administered orally as for Group B: 100 mg/Kg BW/day, Group C: 300 mg/Kg BW/day & Group

D: 500 mg/Kg BW/day for 14 days. Blood samples were collected and then analyzed for RBC

count, TC & DC of WBC and Platelet count. Statistical analysis of collected data was done by

ANOVA (F test) & Student’s unpaired t test. P value < 0.05 was considered as statistically significant.

Results: After 2 weeks, Group B showed slight but statistically non-significant (P value > 0.05) rise

of blood cell count; Group C showed statistically significant (P value < 0.05) increment of all of 3

series of blood cells; Group D showed statistically highly significant (P value < 0.01) rise of total

count of all of 3 series of blood cells. Differential Count of WBC study revealed increased distribution

of neutrophil (maximum in Group D) with relative reduced distribution of lymphocyte.

Conclusion: Aqueous extract of sweet potato leaf has dose dependent haematopoiesis enhancing

effect in rats.

Key words: Haematopoiesis, Myeloid stem cell, Bone marrow, Aqueous extract, Sweet potato leaf

Journal of Green Life Med. Col. 2017; 2(1): 3-7
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Introduction:

Blood cells (RBCs, WBCs & Platelets) are constantly
formed by haematopoiesis within bone marrow.
Suppression of bone marrow causes impaired
haematopoiesis resulting in reduction of blood cell count.
Haematopoiesis may be impaired and consequently
anaemia, leucopenia, thrombocytopenia, bicytopenia or
pancytopenia may occur in many clinical settings.1

Important Causes of Impaired haematopoesis leading to
Pancytopenia are a) Marrow suppression by Anticancer

drugs (Methotrexate, Cyclophosphamide), Immuno-
suppressive drugs (Azathioprine, Cyclosporine),
Antirheumatic drugs  (Phenylbutazone, Gold,
Penicillamine), Antimicrobial drugs (chloramphenicol,
Sulphonamides), Antithyroid drugs (Carbimazole,
Propylthiouracil), b) Marrow suppression due to
Radiation/Radiotherapy; c) Marrow infiltration or
replacement due to Leukaemia, Lymphoma, Multiple
Myeloma, Metastatic carcinoma; d) Marrow hypoplasia
like Aplastic anaemia; e) Overwhelming infections like
Kala azar, TB, AIDS; f) Megaloblastosis due to vitamin
B12 &/or Folic acid deficiency.1,2 Bone marrow
suppression followed by pancytopenia may result in many
serious clinical consequences. Anaemia causes reduced
oxygen carrying capacity of blood. Leucopenia
predisposes to various viral, fungal, bacterial infections
& even sepsis due to lack of body defense.
Thrombocytopenia leads to defect in haemostasis followed
by bleeding manifestations. So, any blood cell deficiency
disorder is to be treated energetically.1,2  Sometimes it is



Green Life Med. J Vo. 2  No. 1
12

needed to stimulate bone marrow haematopoiesis actively.
Different haematopoietic growth factors are now used
therapeutically to increase blood cell count. ESAs and
CSFs are commonly used as bone marrow modulators to
treat toxicities of anticancer chemotherapy.3

Erythropoietins stimulate erythropoiesis and combat
severe anaemia due to anticancer therapy, CRF etc.
Erythropoietins are very expensive. Their common adverse
effects are hypertension, thrombotic events (Stroke, MI),
worsening heart failure & allergic reactions. Moreover they
are administered parenterally. Filgrastim, Lenograstim,
Pegfilgrastim and Sargramostim are the CSFs that
stimulate granulopoiesis. They are commonly used in
treating cytotoxic therapy induced leucopenia (mostly
neutropenia/agranulocytosis). To stimulate
thrombopoiesis, Oprelkevin (recombinant IL-11) &
Romiplostim (Thrombopoietin agonist) have also been
developed.4 These haematopoiesis stimulating drugs are
costly, not easily available, and have potential adverse
effects. Moreover their route of administration is not user
friendly. This matter makes treatment of of pancytopenia
more expensive & complicated. In Bangladesh & other
developing countries, they are still used limitedly. So,
development of cheap, easily available, easily usable &
effective haematopoietic stimulants with fewer side effects
is demanding.

Steroids are easily available, not so expensive and many
of them are available in oral forms. Studies revealed
variable stimulating effects of different steroid hormones
on haematopoiesis. But still, steroids have not been
established as haematopoietic stimulants due to their
uncertain effect on bone marrow haematopoietic stem cell
& widespread adverse effects.5 As drugs of plant origin
are cheap, easily available & often free from serious
adverse effects, research to develop such effective drugs
from plants is going on. Regarding this issue, some
medicinal and herbal plants have been studied.

Ipomoea batatas (Sweet potato) is a creeping plant with
perennial vines and adventitious roots, some of which
produce swollen tubers. It is an ancient food from tropical
America and the Pacific Islands. It is mainly cultivated
from the tubers, used as vegetables, eaten boiled, baked,
fried & grounded into flour to make biscuit, bread & other
confectioneries. The leaf of sweet potato is used as food
of domestic animals in Southeast Asia. It is rich in protein.
It can also be used as an alternative for astringent, tonic,
laxatives, fungicides.  Sweet potato (Ipomoea batatas) leaf
decoction is a folk remedy for asthma, bugbites, burns,
fever, nausea, stomach distress and tumours. The leaf of

Sweet potato is used to enhance the immune system of
body. Also this plant has haematinic effects and has been
used in the treatment of anaemia and other related
ailments.13

Studies on effect of Sweet potato plant on some
haematological parameters were carried out in different
countries like Nigeria, Ghana & India. Some studies
revealed that there was increment of total count of all of
RBC, WBC & Platelet and increased distribution of
neutrophil in experimental animals following
administration of Sweet potato leaf’s aqueous extract.
These changes reflect enhancement of haematopoiesis due
to stimulation of myeloid stem cells of bone marrow.13,14

Though the plant is available in many districts of our
country, study to detect haematopoietic effect of sweet
potato leaf extract has yet not done in Bangladesh. This is
why sweet potato leaf extract has been chosen for study.
The aim of the work was to investigate the haematopoietic
effect of aqueous extract of Ipomoea batatas (sweet potato)
leaf in rats.

Methods:

The study was experimental one carried out in the
Department of Pharmacology, Dhaka Medical College,
Dhaka following approval from the ethical review
committee, DMC, Dhaka. The sweet potato plants were
collected and then taxonomically identified &
authenticated by Bangladesh National Herbarium, Mirpur,
Dhaka (DACB Accession number - 39543). The collected
leaves of sweet potato plants were left to dry in air under
shade in the dark at room temperature for 15 days. The air
dried leaves were then converted into fine powder by
electric grinding machine. The air dried powdered leaves
were dissolved in distilled water in the ratio of 1:10 (w/v)
in a round bottom flask with intermittent shaking for 24
hours to allow extraction. The liquid extract was then
filtered and filtrate collected. Filtrates were then
evaporated by vacuum rotary evaporator to convert into
semisolid mass. The extract was kept in air tight glass
container and stored at 4o C until used. Before each use,
extract was diluted in distilled water to obtain fresh
preparation with desired concentration. The experiment
was carried out on 32 albino rats, collected from ICDDRB,
Dhaka. They were of either sex, weighing about 150-200
gm. Rats of different batches were kept in different metallic
cages. They were allowed to feed on standard laboratory
diet and to drink water ad libitum. Rats were randomly
divided into 4 groups of each of 8 rats. Group A served as
control that received distilled water 1 ml orally daily for
14 days. Group B received the extract 100 mg/Kg BW,

Green Life Medical College Journal Vol. 2, No. 1, January 2017
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Group C received the extract 300 mg/Kg BW and Group
D received the extract 500 mg/Kg BW orally daily for 14
days. At the end of 14 days, Blood sample was collected
from each rat aseptically by sterile disposable syringe
through cardiac puncture. Collected blood samples were
then analyzed by Automated Haematology Analyzer
SYSMEX XT-2000i & checked manually by microscopy
of thin blood films.

Results:

Following laboratory analysis of blood samples, Data
collection for each group of rats was done in a predesigned

data collection sheet. Obtained data on Hb level, RBC

count, TC & DC of WBC and Platelet count were

recorded & compiled. Data were expressed as Mean +/-

SD and tabulated & presented accordingly. Results of

intervention groups were compared with that of control

group. Statistical analysis of the recorded quantitative

data was done by appropriate statistical tests, such as

ANOVA (F test) & Student’s unpaired t-test. Test result

was considered as statistically significant at P value <

0.05. Obtained results & observed changes are expressed

below.

Table-I

Total count of RBC, WBC & Platelet (as Mean +/- SD) of 4 Groups at the end of experiment

Variables Group A Group B Group C Group D

RBC count (x million/ccmm) (Mean +/-SD) 6.75 +/- 0.7 6.9 +/- 2.43 8.86 +/-0.52 10.9+/- 0.74

WBC count (x thousand/ccmm)  (Mean +/-SD) 7.21 +/- 0.47 7.35 +/- 0.51 10.09 +/-0.72 17.23 +/- 1.65

Platelet count (x lac/ccmm) (Mean +/-SD) 2.25 +/- 0.93 2.55 +/- 0.75 4.60 +/- 0.88 7.60 +/- 1.13

variance were calculated to perform ANOVA (F test).

Difference among 4 groups was analyzed by ANOVA (F

test). Student’s Unpaired t test was performed to compare

between Group A & Group B, between Group A & Group

C and between Group A & Group D. Difference between

Group A & Group B was not significant statistically (P

value > 0.05) (Table III). Statistically significant difference

(P value < 0.05) was observed between Group A & Group

C and between Group A & Group D. (Table IV &

Table V).

Table-III

Comparison between Group A (control) & Group B

(received extract 100 mg/Kg BW)

Variables Group A Group B P value
RBC count 6.75 +/- 0.7 6.9 +/- 2.43 > 0.05
(x million/cc mm)
(Mean +/-SD)

WBC count 7.21+/- 0.47 7.35+/- 0.51 > 0.05
(x thousand/ccmm)
(Mean +/-SD)

Platelet count 2.25+/- 0.93 2.55+/- 0.75 > 0.05
(x lac/cc mm)
(Mean +/-SD)

Fig.-1: Component Bar Diagrams showing DC of WBC

of 4 Groups

Table-II

DC of WBC of 4 Groups at the end of experiment

Neutrophil (%) 31 33 38 46

Lymphocyte(%) 65 64 59 52

Monocyte (%) 2 2 2 1

Eosinophil (%) 2 1 1 1

Basophil (%) 0 0 0 0

Statistical analysis:

Mean, SD, Variance & SE of the relevant variables were

calculated. Within group variance & between group

Haematopoiesis Enhancing Effect of Ipomoea Batatas (Sweet Potato) Leaf Extract in Rats Hasan MJ et al
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Table-IV

Comparison between Group A (control) & Group C

(received AE of SPL 300 mg/Kg BW daily for 2 weeks)

Variables Group A Group C P value

RBC count 6.75 +/- 0.7 8.86 +/-0.52 < 0.05
(x million/cc mm)
(Mean +/-SD)

WBC count 7.21 +/- 0.4710.09 +/-0.72 < 0.05
(x thousand/ccmm)
(Mean +/-SD)

Platelet count 2.25 +/- 0.93 4.60 +/- 0.88 < 0.05
(x lac/cc mm)
(Mean +/-SD)

Table-V

Comparison between Group A (control) & Group D

(received AESPL 500mg/Kg BW daily for 2 weeks):

Variables Group A Group D P value

RBC count 6.75 +/- 0.7 10.9+/- 0.74 < 0.01
(x million/cc mm)
(Mean +/-SD)

WBC count 7.21 +/- 0.4717.23 +/- 1.65 < 0.001
(x thousand/cc mm)
(Mean +/-SD)

Platelet count 2.25 +/- 0.93 7.60 +/- 1.13 < 0.001
(x lac/cc mm)
(Mean +/-SD)

(a)                                                     (b)

Fig.-2(a&b): Line diagrams showing change of DC of

WBC (Neutrophil & Lymphocyte)

Discussion:

Effect of aqueous extract of Ipomoea batatas (Sweet
potato) leaf on blood cell count of rats has been
investigated in this study. It has been defined on some
extent the role of the extract on bone marrow

haematopoiesis to increase blood cell count. Study was
carried out on 32 albino rats in the Department of
Pharmacology, DMC, Dhaka. They were divided randomly
into 4 groups of each of 8 rats. Out of 32 rats, Group A

(n=8) received distilled water serving as control; Group
B (n=8) received sweet potato leaf extract 100 mg/Kg BW,
Group C (n=8) 300 mg/Kg BW & Group D (n=8) 500
mg/Kg BW all orally daily for 14 days. Duration of the

study was selected on the basis of duration of the study
done by Osime E.O, Ediale G.E, (2008).7 Dose of extract
including route of administration used in the study was
selected according to dose & route used in the studies

done by Osime E.O, Ediale G.E, (2008)7 and G.A.
Koffuor, P.E. Dadzeasah, (2012).14 Before giving
intervention, measured parameters of both control group
& test groups were within reference range. After 14 days’

administration of the extract  at the dose of 100 mg/Kg
BW, Group B showed slightly increased blood cell count,
but not statistically significant ( p value > 0.05). So, the
extract at the dose of 100 mg/Kg BW was not able to

exert significant effect on blood cell count of rats. Group
C after receiving the extract at the dose of 300 mg/Kg
BW for 14 days showed increased count of all of 3 series
of blood cells. Statistical analysis revealed P value < 0.05.

So, the difference was statistically significant. Group D
that received the extract at the dose of 500 mg/Kg BW for
14 days showed marked increased count of all of 3 series
of blood cells. Statistical analysis revealed P value < 0.01.

So, the difference was statistically highly significant. It
was observed that increment of blood cell count was dose
dependent. Differential Count of WBC study revealed that
there was increased distribution of neutrophil (maximum

in Group D) with relative reduced distribution of
lymphocyte.

As RBCs, Neutrophils & platelets are all formed from
Common Myeloid Progenitors or Committed Myeloid
stem cells, increment of total count of RBC, WBC, Platelet

along with increased distribution of neutrophil indicates
stimulation of the Myeloid stem cells by sweet potato leaf
extract. So, the changes are suggestive of dose dependent
increment of blood cell count due to enhanced bone

marrow haematopoiesis with stimulation of myeloid stem
cells of bone marrow by the extract. (Figure 3).
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The enhancement of haematopoiesis was observed in this
study with administration of the extract at the doses of
300 mg/Kg & 500 mg/Kg BW daily for 14 days.  The
enhanced haematopoietic activity with resultant increased
blood cell count observed in this study is in well agreement
with the work of Osime E.O. & Ediale G.E. (2008).7

Probable mechanism of enhancement of haematopoietic
activity might be direct or indirect effect of some
phytochemical components of sweet potato leaf extract.
Glycosides & Saponins present in the extract might
stimulate directly or indirectly  haematopoietic stem cells
to proliferate & differentiate into blood cells. Tannin
component of the extract by antioxidant property might
protect stem cells & formed blood cells from free radical
induced injury. Alkaloid of the extract might be responsible
for restoration of haematopoiesis. Nutritional components
of sweet potato leaves such as Iron, Folate, Vitamin B12,
Protein/Amino acids, Copper, Zinc, Manganese etc. might
also support haematopoietic activity to some extent.

Conclusion:

Aqueous extact of Ipomoea batatas (Sweet potato) leaf
has dose dependent haematopoiesis enhancing effect in
rats. The enhanced haematopoiesis may be its direct or
indirect stimulating effect on myeloid stem cells of bone
marrow. Further study may be carried out on induced bone
marrow suppressed animals of a large sample comparing

with established haematopoietic stimulants. However,
sweet potato leaf or leaf extract may be used in blood cell
deficit conditions such as anaemia, leucopenia
neutropenia, thrombocytopenia, bicytopenia or
pancytopenia after ascertaining its safety in human.
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Effect of Ethanol Extract of Psidium Guajava Linn Leaves

on Blood Glucose Level in Normal and Experimental

Diabetic Rats
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Abstract

Introduction: Psidium guajava Linn. (guava) is used not only as food but also as folk medicine in

subtropical areas around the world because of its pharmacological activities. In particular, the leaf

extract of guava has traditionally been used for treatment of diabetes in East Asia and other countries.

Objective: The study was done to evaluate the anti-diabetic effects of ethanol extract of Psidium

guajava leaves in experimental rats.

Methods: The experiment was carried out in the department of Pharmacology of Dhaka Medical

College, Dhaka, from July 2012 to June 2013. 24 healthy Long Evans Norwegian strains of rats

were equally divided into four groups (A, B, C and D). Group A (control) received standard rat

food. Group B was given ethanol extract of Psidium Guajava leaves 100mg/kg/day. Diabetes was

introduced by administration of Alloxan 120/mg/kg body weight in group C and D. ethanol extract

of Psidium Guajava leaves 100mg/kg/day was given to group D. Total duration of the experiment

was 15 days.

Results: The rats receiving ethanol extracts of Psidium guajava leaves 100 mg/kg/day in group B

produced no significant changes in blood glucose level as compared to control group A.

Administration of 100mg/kg body weight of ethanol extract of Psidium guajava leaves in group D

produced a significant (P<0.001) reduction of blood glucose level as compared to diabetic control

group C.

The observation and results showed that ethanol extract of Psidium guajava leaves has no effect

on blood glucose level in normal but can reduce blood glucose level in experimentally induced

diabetic rats.

Key words: Diabetes mellitus, Psidium guajava, alloxan, rats, blood glucose.
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Introduction:

Diabetes mellitus is one of the common metabolic
disorders known to mankind, affecting at least 15 million
people and having complications which include

hypertension, atherosclerosis and microcirculatory
disorders.1 In modern medicine no satisfactory effective
therapy is available to cure diabetes mellitus.2 Herbal
medicine have several advantages such as fewer side
effects, better patient tolerance, relatively less expensive
and well accepted due to long history of use. The more
important cause is that herbal medicines provide rational
means for the treatment of many diseases that are obstinate
and incurable in other systems of medicine.3

Guava tree is basically from Meso Americam area. It can
also find in tropical and subtropical areas. Guava tree is
member or myrtaceae family, all the parts of this tree
widely use in curing many health problems. A lot of work
on pharmacological researches has been done to
demonstrate the use of extract from guava leaves which
proved that guava leaves extracts are such a useful
medicine, widely used by doctors and pharmacists. WHO
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(world health organization) also says that plants would be
the best source of obtaining different types of medicines
and drugs. These natural products are widely used by
human with its effective results. Extraction from guava
leaves mostly essential oil, tannins, flavonoids, phenol
compounds, carotenoids and vitamin C.4

The leaves of guava are rich in flavonoid, in particular,
quercetin. Quercetin is the main flavonoid in guava leaves
contribute to its anti-hyperglycemic effects. Guava leaves
also has antioxidant properties which is attributed to the
polyphenols found in the leaves5. It has also been
demonstrated that flavonoids of guava leaves can act as
insulin secratagogues or insulin mimetics, probably by
influencing the pleiotropic mechanism, to attenuate the
diabetic complications, besides, the drug candidates have
been found to stimulate glucose uptake in peripheral
tissues, and regulate the activity and/or expression the rate-
limiting enzymes involving in carbohydrate metabolism
pathway. In study it was found that flavonoids were act
directly on pancreatic beta cells leading to activation of
the cAMP/PKA signaling cascade to exert an
insulinotropic effect.6

With this background information, in this study, attempt
has been made to evaluate the effect of Psidium Guajava

Linn. extract in normal and experimental diabetic rats.
Alloxan has been chosen to induce DM in rats. Blood
glucose level has been estimated to the extent of pancreatic
damage.

Methods:

The study has been performed in the department of
Pharmacology at Dhaka medical college, Dhaka from July
2012 to June 2013.

A total number of 24 healthy rats of Long Evans Norwegian
strain weighing between 140-150 gm and age between 8-
10 weeks which were purchased from Bangladesh Centre
for Scientific and Industrial Research (BCSIR) Lab were
used for the present study. The rats were allowed to live at
room temperature with 12 hours of light and 12 hours dark
schedule. They were fed normal rat diet and given water
ad libitum.

The rats were divided into 4 groups (A, B, C and D). Each
group consists of 6 rats.

Plant materials:

Psidium guajava leaves were collected from local garden.
Leaves were dried under shade at room temperature less
than 40 degree Celsius.

Preparation of extract:

Ethanol extract was made in the Drug Research Laboratory
of Center for Advanced Research of Sciences (CARS) of

Dhaka University. 1 kg of Psidium guajava (Guava) leaves
were cleaned and shed dried. Then it was crushed into
coarse powder and soaked in absolute ethanol (2L) with
continuous shaking (40rmp) at 25°C for three days and
filtered by filter paper. The ethanol extract was evaporated
under vacuum rotator evaporator at 35 degree temperature
to obtain final deep green semisolid extract. A total of 30
gram extract was found in this way.

Experiment Design:

The experiment was divided into two parts: Experiment-
1 and Experiment-2.

Experiment-1:

This part of experiment was carried out to demonstrate
the effect of ethanol extract of Psidiam guajava (guava)
leaves on blood glucose level in experimental non diabetic
rats. It was comprised of 12 rats which were divided into
2 groups, each having 6 rats. Groups were labeled as
Group-A, Group-B. All the rats were fasted over night
before collection of blood.

Group – A (control group)- was given standard rat food
for 14 days. Fasting blood glucose was estimated on day
1 and day 15 of the experiment.

Group – B- was given ethanol extract of Psidiam guajava

(guava) leaves 100mg/kg/day orally along with standard
rat food for 14 days. Fasting blood glucose level was
estimated on day 1 and day 15 of the experiment.

Experiment 2:

It was comprised of 12 rats which were divided into 2
groups each having 6 rats. Groups were labeled as Group-
C and Group-D. All the rats were fasted overnight before
collection of blood.

Group-C (Diabetic control group) was given alloxan
120mg/kg intraperitonially for induction of diabetes on
day 1. After alloxan injection rats were given standard
food. Fasting blood glucose level were estimated on day
1 (before alloxan), on day 4 on day 15 of the experiment.

Group-D was given alloxan 120mg/kg intraperitoneally
on day 1. After alloxan injection rats were given standard
food. Then after 3 days ethanol extract of Psidiam guajava

(guava) leaves 100mg/kg/day was given orally along with
standard food for 10 days. Fasting blood glucose level
was estimated on day 1 (before alloxan), on day 4 and on
day 15 of the experiment.

Results:

Effect of EEPGL (ethanol extract of Psidium guajava

leaves) on blood glucose level in non-diabetic rats:

Effect of Ethanol Extract of Psidium Guajava Linn Leaves on Blood Glucose Level in Normal Momtaz A et al
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In group-A, the blood glucose levels ( mean± SD) were
5.80± 0.51 and 5.80± 0.47 on day 1 and day 15
respectively. Percentage change was 2.30. The results are
shown in table-1.

In group-B, the blood glucose levels (mean± SD) were
5.70± 0.39 and 5.60± 0.46 on day 1 and day 15
respectively. Percentage change was 2.19. The results are
shown in table- I.

Table-I

Showing the effect of EEPGL (ethanol extract of

Psidium guajava leaves) on blood glucose level in non-

diabetic rats:

Group FBG (mmol/L) FBG (mmol/L) Percent
on day 1 on day 15 change

(Mean±SD) (Mean±SD)

A (n=6) 5.80± 0.51 5.80± 0.47 + 2.30

B (n=6) 5.70± 0.39 5.60± 0.46ns + 2.19

Percent change on day 15 from day 1. Comparison of FBG level on
day 15 with control (group-A) done by unpaired student’s‘t’ test.
ns= not significant.

Group A- Standard rat diet and water were given.

Group B- Ethanol extract of Psidium guajava leaves at
100mg/kg/day and standard rat diet and water were given.

Effect of alloxan on blood glucose level of group C and D
rats on day 4:

In group C, the blood glucose levels (mean±SD) were
5.60±0.64 and 15.00 ± 3.38 on day 1 and day 4
respectively. Percentage change was 173.90.

In group D, the blood glucose levels (mean±SD) were
5.80±0.64 and 15.04 ± 3.46 on day 1 and day 4
respectively. Percentage change was 162.63.

All the results are shown in table II.

Table-II

Showing the effect of alloxan on blood glucose level of

group Cand D rats on day 4.

Group FBG (mmol/L) FBG (mmol/L) Percent
on day 1 (before on day 4 (after change

alloxan) alloxan)
(Mean±SD) (Mean±SD)

C (n=6) 5.60±0.64 15.00±3.38 +173.90

D (n=6) 5.80±0.64 15.04±3.46ns +162.63

Percent change on day 4 from day 1. Comparison of FBG
level on day 4 with control (group C) done by unpaired
Student’s‘t’ test.

ns= not significant

Group C and D were given alloxan 120mg/Kg single i.p.
injection on day 1.

Effect of EEGL (ethanol extract of Psidium guajava

leaves) on blood glucose level in diabetic rats:

In group C, the blood glucose levels (mean±SD) were
5.50±0.64 and 16.00 ± 2.83 on day 1 and day 15
respectively. Percentage change was 192.38.

In group D, the blood glucose levels (mean±SD) were
5.80±0.64 and 8.03 ± 2.03 on day 1 and day 15
respectively. Percentage change was 41.50.

Table-III

Showing the effect of EEPGL (ethanol extract of

Psidium guajava) leaves on blood glucose level in

diabetic rats.

Group FBG (mmol/L) FBG (mmol/L) Percent
on day 1 on day 15 change

(Mean±SD) (Mean±SD)
C (n=6) 5.50±0.64 16.00±2.83 +192.38
D (n=6) 5.80±0.64 8.03±2.03*** +41.50

Percent change on day 15 from day 1.

Comparison of FBG level on day 15 with control (group
C) done by unpaired Student’s‘t’ test.

***= significant at P <0.001

Group C – Standard rat diet and water were given.

Group D – Ethanol extract of Psidium guajava leaves at
100mg/Kg/day and standard rat diet and water were given.

Discussion:

The present study was carried out to evaluate the effect of
ethanol extract of Psidium guajava leaves on
experimentally induced diabetes mellitus in rats. The blood
glucose lowering effect of ethanol extract of Psidium

guajava leaves was tested in non diabetic and
experimentally induced diabetic rats. The ethanol extract
of Psidium guajava leaves was given for 14 days in non
diabetic rats and for 10days in alloxan induced diabetic
rats.

In the present study, diabetes was induced by alloxan. The
dose and route of administration of alloxan monohydrate
was selected from Andrade et al. (2000)7 and Kim et al.

(2006)8 respectively. The blood glucose levels in animals
were measured 72 hours after administration of alloxan
which was done according to experiment of Etuk et al.

(2010)9. In this study, intraperitonial (ip) administration
of single dose of alloxan (120mg/kg), increased blood
glucose level significantly. Similar observations were
reported by number of researchers. Ghosh et al. (2010)10
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observed the condition of diabetes after 24 hours of
intravenous injection of sterile, freshly prepared 1%
alloxan monohydrate solution at a dose of 40mg/kg in
albino rats. Jeloder et al. (2005)11 in their experiment
observed the effect of fenugreek, onion and garlic on blood
glucose and histopathology of pancreas of diabetic rats,
by inducing diabetes in 20 out of 25 adult male albino rats
by intraperitonial injection of 185mg/kg of alloxan. In the
present study, the rise of blood glucose level in
experimental diabetic rats was also very high.

The dose of Psidium guajava leaves (100mg/kg body
weight), and duration used in this study was selected in
keeping conformity with the dose and duration used in
research work by Yesmin (2010).5

The leaves of guava are rich in flavonoid, in particular,
quercetin. Quercetin is the main flavonoid in guava leaves
contribute to its anti hyperglycemic effects (Yesmin,
2010)5. Flavonoid compounds act against diabetes mellitus
either through their capacity to avoid glucose absorption
or to improve glucose tolerance (Bhathena et al. 2002).12

The (-)-epicatechin gallate, myricetin, quercetin, apigenin,
(-)- epigallocatechin gallate, and (-)-epigallocatechin
demonstrated a marked reduction in glucose absorption,
when compared with control, by competitive inhibition
of sodium dependent glucose transporter (Shimiju et al.

2000).13 It has also been demonstrated that flavonoid
compounds of guava leaves can act as insulin
secretagogues or insulin mimetics, probably by influencing
the pleiotropic mechanism, to attenuate the diabetic
complications, besides, the drug candidates have been
found to stimulate glucose uptake in peripheral tissues,
and regulate the activity and/or expression the rate limiting
enzymes involving in carbohydrate metabolism pathway.
In study it was found that flavonoid were act directly on
pancreatic beta cells leading to activation of the cAMP/
PKA signaling cascade to exert an insulinotropic effect
(Liu et al. 2006).6 As a result bioflavonoids are now a day
regarded as promising and significantly attractive natural
substance to enrich the current therapy option against
diabetes.

It was observed that the ethanol extract of Psidium guajava

leaves has glucose lowering effect in alloxan induced
diabetic rats but no effect on blood glucose level on non
diabetic rats. The result suggested that the ethanol extract
of Psidium guajava leaves may be a useful anti diabetic
agent in the treatment of diabetes mellitus.

It is suggested to measure plasma insulin level,
haemoglobin A1C, liver glycogen level, lipid
hydroperoxidation level and free radical in the tissues after

treatment with ethanol extract of Psidium guajava leaves.
Despite all these limitations, interpretation of the results
obtained in this study was made carefully and cautiously.
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Abstract

Background: Over the years the contraceptive prevalence rate has increased in Bangladesh. The

aim of this study was to assess the prevalence of using contraceptive methods and find out more

about their knowledge and choices in contraceptive methods and to get the extent of antenatal care

(ANC) services.

Methodology: A cross sectional descriptive study was conducted from 1st November to 28th February

among 200 respondents with a semi- structured questionnaire by a face to face interview with them

regarding their contraceptive practice and extend of ANC.

Results: Majority (55.5%) of the women used contraceptive pills and 11.6% used injectable

contraceptive.  Most of the women were house-wives.  41.3% women chose drug stores for purchasing

of the contraceptive methods. Those who received the family planning methods from the health

workers  found them to be very friendly and approachable. About 42% women experienced the side

effects of contraceptives and 40% spouse disliked it. These were some of the reasons why

contraceptive methods were discontinued or not used at all. As far as antenatal care services were

considered, people still did not realize the importance of healthy maternal and child health care.

Two-third women (74.5%) said that they received ANC while they were pregnant.

Conclusion: The growth curve of the country is on the rise, which is an issue of concern. The

reasons which have been posed to not use family planning methods can be understood and be dealt

with those. This can only be achieved if existing barriers and availability are identified and addressed.

By increasing awareness about the different contraceptive methods through health promotion and

health education, people can make an informed choice close monitoring, planning and policy

making can ensure pregnant women to receive ideal antenatal visits or at least three visits to

reduce the maternal mortality ratio.

Key words: Accessibility, Availability, Family Planning Services, Contraceptive Methods,

Ante Natal Care
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Background:

Bangladesh is one of the most densely populated countries

in the world with population density of 1087 persons per

square kilometer.1, 2 The growth rate has been brought down

to 1.1 percent3 and Bangladesh is in 3rd stage of

demographic cycle.4 This is undoubtedly a good step

forward but a lot of work still remains to be done on the

field of Family Planning. The use of contraception among

married women in Bangladesh has increased gradually, from

8 percent in 1975 to 61 percent in 20115,6. While it has

helped in reducing the population growth,  is still not quite

enough and more awareness and health education is still

needed to be done in this sector. Over the years the
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contraceptive prevalence rate has increased in

Bangladesh7,8. This study, embarked on this journey to

interact with the people in rural areas and find out more
about their knowledge, and choices in contraceptive

methods. Antenatal care services were another area the

present study wanted to know the extent to which the
antenatal care has improved in the study area, especially

considering the low socio economic conditions of rural

areas.

Methods:

A cross sectional descriptive type of observational study
was conducted in the village of Barigaon, Mamura,

Maukhali, Boro Chondral & Chhoto Chondrial, to find

the accessibility and availability of  family planning
methods and the proportion of receiving ANC during the

last child birth of the respondent.  The study was conducted

among 200 women of reproductive age group with at least
one child and age of last child being less than one year.

Non probability purposive sampling was done to select

the respondents. The period of study was from November,
2014 to February, 2015.

Semi- structured questionnaire was used to collect

necessary data by a face to face interview by the
interviewers. Before the data collection Questionnaires

were pretested and revised. After collection, each

questionnaire was sorted and cleaned for its consistency
and comprehensiveness. Then cleaned data were analyzed

through computer based software SPSS v. 16 and

Microsoft Excel 2007.

Results:

Figure 1 shows that out of 200 respondents, majority were

in the age group of 26-35yrs.

Figure 2 shows that about 38% of the women completed
secondary level of studies, 22.5% primary level, 11.5%
SSC, 11% HSC & above; 9.5% can write their name only,
and 7.5% with no education.

Fig.-3: Idea about Family Planning methods among women

All most all (91.5%) had idea about contraception whereas
only 17(8.5%) had no idea about contraception.

Fig.-4: Distribution of women by  currently using family

planning methods

Accessibility  and  Availability  of  Family Planning  Services  and  Antenatal  Care Received Ahmed AU et al

13

Fig.-1: Histogram showing the age of the respondent (in

completed years)

Fig.-2:  Educational status of respondents

Figure-4 shows that about two-third of women, (77.5%)
are currently using contraceptives and only (22.5%) are
not.
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Fig-5: Family Planning methods used by the

respondents

Fig. 5 shows that 155 women the most common
contraceptive method were pills 86(55.5%) , then
injectable 18(11.6%), IUD 11(7.1%), Sterilization 5(3.2%)
and followed abstinence/withdrawal 2(0.6%).

Fig. 6 shows that among 155 respondent currently using
contraceptives, above half of them that is 65(41.93%)
obtained it from drug store and 48 (30.96%) obtained from
health workers, 40 (25.8%) from health center and very
few 2(1.29%) from other sources.

Table-I

Accessibility and availability of contraceptive methods in the drug store (n=65)

Factors Category n (%)

Accessibility of drug store Not very far 50 (76.92%)

Very far 5 (7%)

Few minutes walking distance 5 (7%)

Few minutes by vehicle 5 (7%)

Person who brought the contraceptive Husband 56 (86.15%)

materials from drug store Self 8 (12.3%)

Others 1(1.5%)

Perception of price of contraceptive material Expensive 11 (16.93%)

Cheap 20 (30.77%)

Reasonable 34 (52.3%)

Table-I shows that among 65 respondents obtaining family

planning  materials from drug store, maximum 50(76.92%)
of them said that the drug store was not very far, 5(7.6%)

said very far, 5(7.6%) said it tooks few minutes to walk

and 5(7.6%) said it took few minutes by vehicle. Most of
them 56(86.15%) said that their husband brought it,

8(12.3%) respondent brought it by themselves and for 1

respondent (1.5%) others brought it. Little above half of
them 34(52.3%) of the users said that the price was

reasonable, about one-forth of 20(30.77%) found it cheap

and the rest 11(16.93%) found it expensive.

Green Life Medical College Journal Vol. 2, No. 1, January 2017
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Fig.-6: Places of obtaining contraceptive methods

Table-II

Perception of the women who received FP methods

from Health worker (n=48)

Factors Category n(%)

Regularity of materials Regularly 95.8%
provided by Health Workers Irregularly 4.2%

Friendly Behaviour of Friendly 95.8%
Health Worker Not friendly 4.2%

Table-II revealas among 48 respondents obtaining
contraceptives from Health Workers(HW), most of them
46(95.8%) said they had received the materials from HW
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regularly and 2(4.2%) said, irregularly. Majority that is
46(95.8%) said that the Health worker were friendly whereas
very few said that the Health worker were not friendly.

Table-III among 40 respondents obtaining contraceptives
from Health Center, only 7(17.5%) said that contraceptives
are not available in Health Center, whereas majority i.e.
33(82.5%) said that contraceptives are always available
in Health Center. Majority 27 (67.5%) said that they don’t
need to pay for obtaining the methods whereas only
13(32.5%) said they need to pay. Among 13 respondents
who were claiming health center charges money for
contraceptive materials, 5(38.47%) said they gave less than
50 taka, 7(53.85%) said they gave within 51-100 taka and
only 1(7.7%) said they gave more than100 taka.

Discussion:

According to a country report on Bangladesh, a South-
South Initiative Permanent Observer at the United Nations,
the contraceptive prevalence rate in Bangladesh is 58%
of currently married women1, 2, 6. Whereas in this present
study, the contraceptive prevalence rate was 77.5%.

The most commonly used contraceptive methods
according to the some study1,9 were oral contraceptive
pills followed by injectable contraceptives,  this result is
highly coincide with the findings of the present study.1,9

In this  study almost all (91.5% ) of the women are aware
about contraception with the family planning methods
which is quite different with the finding of another study
conducted in Uganda where only 31 percent of the
respondents in Gulu and 18 percent in Luwero reported
to have had information about contraception10, 11. This
may be explained by that Dhamrai is near to capital Dhaka,
people are informed enough about their health and family
planning.

In this study, the main constraint for not using
contraception is that husband did not like  it which
accounted 18(40%) and other reasons (42%)  were like
non availability, expensive, and religious factors. In other
survey it was found that the constrain of not using the
contraceptive methods owing to the side effects related to
contraceptives.  4,5,15 Similarly, another studies found that
irregular menstrual bleeding and other side effects due to
the contraceptive methods led to a discontinuity in its
use.12,13,14

As far as delivery of family planning devices is concerned,
most of the respondents received their contraceptive
methods from drug stores. This result is nearly similar
with a study conducted in Uganda, most of the people in

Fig.-7: ANC received by respondents

Among 200 respondents, two-third 149(74.5%) said they
received ANC during their gestational period and about
51(25.5%) said they didn’t receive any ANC during their
gestational period.
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Table-III

Perception about the availability of the service in the Health Center (n=40)

Factors Category n(%)

Availability of contraceptives in Health Center Available 33 (82.5%)

Not available 7 (17.5%)

Money charged for Family Planning method in Health Center Money charged 13(32.5%)

Money not charged 27 (67.5%)

Amount of money given by the users for Family ≤ 50 TK 5(38.47%)

Planning methods in health center (n=13) 51-100 TK 7(53.85%)

≥100 TK 1(7.7%)
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some districts of Uganda, obtain the devices from places
other than the government health centres.11 The most
obvious reason being drug stores were within their reach
and they can easily have access to what they want.

It is revealed that among 200 women, only 34.2% of the
women had received ANC, more than or equals to the
minimum advised visits by WHO that is 4 times. This result
is nearly coincide with a study where 26% of the women
in Bangladesh receive ANC.1

Conclusion :

The growth curve of the country is on the rise, which is an
issue of concern. In the light of the information we have
received, the idea about family planning is still not very
prevalent among the rural people of the villages. This can
only be achieved if existing barriers to access are identified
and addressed. Then the reasons which have been posed
to not use family planning methods can be understood
and be dealt with. By increasing awareness about the
different contraceptive methods through health promotion
and health education, people can make an informed choice.
A large proportion of respondents obtain contraceptive
methods from drug store instead of obtaining it from health
workers or health centers for free, the government should
thus raise more awareness about this matter and ensure its
availability. By closer monitoring, planning and policy
making can ensure pregnant women to receive at least three
ANC which will reduce the MMR, further Increasing
maternal knowledge on pregnancy and a healthy delivery
will help ensure a decrease in the MMR and IMR.
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Neurological Manifestations of Inflammatory Rheumatic

Disorders: A Review
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Abstract

Patients with rheumatic conditions may present with neurological manifestations, creating

challenges in making an appropriate diagnosis & management. A better understanding of the

clinical characteristics of various central nervous system features of rheumatologic diseases is

pivotal for diagnosis & management.  Early assessment is often helpful in averting the development

of serious complications, which in some conditions can be prevented by the prompt diagnosis and

treatment. We reviewed the spectrum of neurological disease in patients with a rheumatological

diagnosis. The wide variety of associated neurological complications is discussed in the context of

specific rheumatic conditions, varying from spinal cord involvement in rheumatoid arthritis to

neuropsychiatric involvement in systemic lupus erythematosus and neurological sequelae in

vasculitic disorders & other rheumatic disorders.
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Introduction:

Rheumatic diseases are a collection of chronic
inflammatory conditions stemming from autoimmune
attack on connective tissue. The systemic nature of these
diseases can result in secondary Neurologic symptoms,
either as a direct result of immunologic attack or by indirect
degradation of supporting structures. Neurotoxic effects
of treatment can also cause complex neurologic
symptoms.1Although certain neurological complications
such as entrapment neuropathies are common and well
recognized. 2 Other associations are less well appreciated.
The most prominent features of neurological involvement
in rheumatic diseases include cerebral ischemia,
polyneuropathy and psychiatric symptoms. Neurological
associations in rheumatic diseases should be distinguished
from important differential diagnoses, including multiple
sclerosis, infection and malignancy. Little information is

available on the prevalence of neurological disease in
patients with a rheumatological diagnosis.  In one study,
100 consecutive patients attending a neurology service
were screened.3 Eleven percent had a rheumatic or
autoimmune disorder directly related to their neurological
diagnosis. The most common conditions were Sjo¨gren’s
syndrome (3%) and the presence of lupus anticoagulant
(3%). The spectrum of conditions included stroke,
dementia, migraine and hemiparetic somatization.
Assessment of serum autoantibodies can be helpful, as
certain diagnoses are associated with recognized
autoantibody profiles.4, 5

Methods:

Medline search was done up to December 2015 using the
keywords “Neurological manifestations”, “Rheumatic
disorders” to identify previously published literatures
containing information regarding neurological
presentations of different inflammatory rheumatic
disorders. Articles were checked manually for relevance.
Only review articles and original articles in English were
considered. Finally, 113 articles were analyzed for this
review.

Rheumatoid arthritis

Rheumatoid arthritis (RA) is a chronic, progressive,
systemic inflammatory disorder where joints are the
primary target. A wide spectrum of neurological conditions
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occur in RA, including peripheral neuropathy, myelopathy,
vasculitis causing neuropathy and stroke, myositis and
denervation atrophy.6,7 Cord compression is one of the
most important life-threatening neurological sequelae. It
can result not only from atlantoaxial subluxation at the
cervical spine, but also from rheumatoid nodules8,9 and
epidural lipomatosis.10 More rarely, nerve palsies,
including hypoglossal nerve paresis,11 optic neuritis and
pachymeningitis are also described.12

Cerebral manifestations of RA are infrequent
complications of the disease but include rheumatoid
nodulosis and vasculitis. Nodules typically develop in the
dura, meninges, or choroid plexus but have been reported
in the brain parenchyma. Rheumatic nodules are often
asymptomatic, so the true incidence and pattern of these
lesions remains unknown. Cerebral vasculitis in RA is rare
and develops in the meninges, choroid plexus, and
parenchyma. Patients with established, seropositive, active
RA and other extra-articular manifestations of the disease
appear to be at higher risk of developing CNS
complications.13, 14 Abrupt stroke-like episodes with
fluctuating hemiparesis have been described without scalp
EEG evidence of seizures.15 Other presentations include
cranial neuropathies and seizures.16 Associated headaches
range from mild to very severe. Cerebrospinal fluid
analysis typically shows a mononuclear cell predominant
pleocytosis (usually mild, < 100 cells/ìL), normal to mildly
elevated protein, and low to normal glucose.16,17,18 Typical
MRI findings include impressive pachymeningeal
enhancement and thickening along with leptomeningeal
fluid attenuated inversion recovery (FLAIR)
hyperintensities and contrast enhancement.15,16 The EEG
can range from normal to mild nonspecific slowing.15

Vasculitis of the CNS with RA is rare and typically affects
small caliber arteries.18 The vasculitis can affect the
meninges, gray matter, or white matter, and can occur either
isolated to the CNS or as part of systemic
involvement.18,19 The clinical presentation is remarkably
varied, ranging from acute to subacute onset of confusion,
paresis, seizure, ataxia, cranial neuropathies, or visual
dysfunction.18-21 Laboratory abnormalities include
elevated inflammatory markers, such as erythrocyte
sedimentation rate (ESR) and C-reactive protein
(CRP).20,21 Cerebrospinal fluid analysis does not reliably
show pleocytosis and cannot be used to exclude
vasculitis.18,21  Brain MRI typically shows T2
hyperintensities in the subcortical and periventricular white
matter.19,20,22

Compared with inflammatory diseases of the brain,
cervical spine instability with RA is a much more common

complication. The etiology of the tropism within the spinal
column remains unclear, though a possible explanation is
that the occiput–C1 and C1–C2 joints are exclusively
synovial without intervertebral disks like other vertebral
segments.23 The synovial inflammation leads to bony
erosion, ligamentous destruction, and pannus formation,
which all contribute to structural instability of the spinal
column and consequent compression of the spinal cord or
vertebral arteries.24

Radiological involvement of the cervical spine can be
present in up to 86% of all RA patients.25,26 Instability
can be associated with neck pain and/or it can be associated
with compression of adjacent structures, particularly the
brainstem, the spinal cord, or spinal nerve roots. Damage
to the lateral masses of C1 leads to bone loss and vertical
translocation of C1 through the foramen magnum, which
is termed as basilar invagination. This can cause brainstem
compression. The commonest instability is atlantoaxial
(AA) subluxation, typically forward subluxation of C1 on
C2.27 This can cause C2 root pain and/or a myelopathy.
More than fifty percent of cervical spine deformity occurs
at C1/2. 28.29 The remaining 50% occurs in the subaxial
cervical spine and this can cause a radiculopathy or
myelopathy. Subaxial instability at multiple levels
produces a stepladder deformity. Instability is most
commonly found in patients who have had RA for ten years
or longer; many patients are asymptomatic over an
extended period of time. 30,31

Common clinical symptoms include neck pain (present in
~ 65% of patients with RA) and C2 radiculopathy, which
can result in occipital headache or ear pain when involving
the auricular branch.32 More concerning symptoms are
those of upper cervical myelopathy, such as difficulty
walking, numbness, hyperreflexia, or spasticity. When
there is compression of vertebral arteries, signs or
symptoms of vertebrobasilar insufficiency can also be
present. Many more patients have radiographic evidence
of cervical spine disease than have clinical symptoms of
myelopathy. The technique used to evaluate the spine
affects the estimated prevalence of disease as well. In a
series of 40 consecutive patients with RA who underwent
both X-ray and MRI, cervical spine disease was noted in
40% of X-rays, but in 70% of cervical spine
MRIs.32 Despite the high prevalence of disease on MRI,
myelopathic symptoms were present in only 22% of
patients.32

Neuropathy in RA is prevalent, but often subclinical. In a
recently reported cross-sectional study of 108 patients with
RA, 57% had electrodiagnostic evidence of neuropathy,

Green Life Medical College Journal Vol. 2, No. 1, January 2017

18



Green Life Med. J Vo. 2  No. 1
27

while only approximately 25% had signs or symptoms of
neuropathy on clinical examination.33  Electrophysio-
logically,  the neuropathy is primarily axonal (85%),
though demyelinating features can be present.33 The
neuropathy can encompass pure sensory (most common)
or sensorimotor modalities.34 When sural nerve biopsies
are performed, the pathology is remarkably variable,
ranging from normal to perineural thickening to
perivascular lymphocytic cell infiltrate to demyelination
to vasculitis (rare).33  Entrapment of nerves such as of the
median nerve at the carpal tunnel or of the posterior
interosseous nerve at the arcade of Frohse is a common
etiology of neuropathy.34,35 Vasculitis in RA is an
infrequent cause of neuropathy, though multiple
mononeuropathies in a patient with RA is highly suggestive
of vasculitis.33

RA patients with overt vascular involvement have early-
onset cardiovascular disease and are twice as likely to
experience myocardial infarction as compared with healthy
age-matched controls within a 10-year period.36 Vascular
disease may account for one-third of all mortality in RA
patients.37

The moderate stroke risk in RA has a late evolution in the
course of the disease compared with other cardiovascular
complications that are early onset in these patients. RA
does not cause large-artery cerebrovascular disease, but
systemic inflammation is well established as an accelerant
of atherosclerosis in the RA population and probably plays
a role in the increased risk of stroke over time;
procoagulable factors may be upregulated in established
RA, and it is possible that this late-stage increase in
hypercoagulability may account for the slow evolution of
increased stroke risk in RA patients.38 In addition, posterior
embolic stroke may result from direct occlusion of the
vertebrobasilar circulation secondary to rheumatic
degradation of the transverse ligament and subsequent
atlantoaxial subluxation. Vertebral artery compression due
to cervical subluxation occurs in 5% of RA patients; the
insidious destruction of the atlantoaxial joint over time
also contributes to the late onset of RA stroke risk.39

Systemic Lupus Erythematosus

SLE is associated with the highest incidence of neurologic
sequelae among all rheumatic diseases. Between 25% and
70% of SLE patients will experience neurologic or
psychological symptoms, with 12% of these sequelae
established before a diagnosis of SLE and another 12%
presenting with neuropsychiatric symptoms at the time of
diagnosis.40 Up to 50% of SLE patients will experience
CNS complications. A significant percentage of SLE

patients develop distinct neuropsychiatric symptoms
during the course of the disease; 17% to 30% will be
diagnosed with neuropsychiatric SLE (NPSLE).41, 42

Psychiatric symptoms are the commonest form of
neurological involvement, 43, 44, 45 but rarer associations
such as peripheral nerve conduction abnormalities46 and
transverse myelitis requiring urgent immunosuppressive
therapy, also form part of small but significant group.47

Epileptic seizures are an important feature of CNS lupus.
In a study of 519 patients with SLE, 11.6% had epileptic
seizures. Seizures occurred at the onset of SLE symptoms
in 31.6% and after disease onset in 68.3%.48 MRI remains
the principal brain imaging method in SLE. In one study,
116 MRI scans performed on 85 patients with SLE were
reviewed: 49 60% showed high-signal lesions on T2-
weighted images, which most frequently occurred in the
frontal and parietal subcortical white matter. Functional
brain imaging, including magnetic resonance spectroscopy
and diffusion/perfusion weighted imaging, has been used
to assess disease activity in SLE.50 A study using PET in
SLE showed hypometabolism in at least one brain region
in all patients with severe or mild CNS symptoms (100%),
compared with patients without cerebral symptoms
(40%).51

Vascular complications are observed in 10% to 40% of
patients with SLE and can cause multiorgan pathology.
The immune complexes observed in SLE are known to
activate endothelial cells and elicit a proinflammatory and
proliferative response, contributing to the pathologic
development of vasculitis.52 Concurrent antiphospholipid
syndrome in SLE patients may play a role in vascular
complications as a result of the antiphospholipid syndrome
prothrombotic effect, but this is difficult to discern from
small vessel vasculopathy.52 SLE patients have an
increased risk of stroke, but increasing evidence suggests
that CNS complications and myelopathies in lupus are
rarely caused by vasculitis. Vasculopathy plays a larger
role than simple vessel occlusion in the pathogenesis of
peripheral neuropathies in SLE.53

Cerebrovascular disease is one of the neuropsychiatric
manifestations of SLE. While all neuropsychiatric
syndromes in SLE patients have a strong negative impact
on morbidity, only cerebrovascular disease and
myelopathy are associated with increased risk of
mortality54 while the risk of stroke in SLE shows age-
dependent increases along with the general population,
the youngest SLE patients have the highest stroke risk in
comparison with their healthy conterparts.55
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Although headache is the most commonly associated
neurologic symptom in SLE, it is likely no more prevalent
in SLE than in the general population.56 Neither tension
type nor migraine headache is more prevalent in
SLE.57 Headache also does not appear to be a consistent
marker of generalized systemic lupus activity.57 

Similar to headache, depression is commonly reported with
SLE, but is also prevalent in the general population.
Estimates of prevalence of depression in adults with SLE
has ranged from 2 to 60%.58

Estimates of seizure prevalence in SLE range from 7 to
40%.59  Seizures primarily associated with SLE can be
generalized or focal in origin and occur either at the onset
of SLE or during the course of disease.60,61 Factors
predicting seizures with SLE include a history of stroke
and presence of lupus anticoagulant, elevated serum
antiphospholipid antibodies, and positive serum anti-Sm
antibody.62 The majority of seizures are single episodes
(~88%) and do not result in epilepsy.60 Higher baseline
disease activity is associated with recurrent seizures.59-62 Although
antineuronal antibodies have been associated with seizures,
whether to test for them and which ones to test for in a
patient with only seizures are unclear. Magnetic resonance
imaging often shows cortical atrophy and small
periventricular and cortical/subcortical lesions consistent
with small vessel disease.60-62

Inflammatory myelopathy, sometimes in the form of a
catastrophic, longitudinally extensive transverse myelitis,
may occur in patients with rheumatologic disease,
particularly SLE and primary Sjo¨gren syndrome. As noted
by Wingerchuk and Weinshenker 63 Given the similar at-
risk population of women of childbearing age, relapsing
and remitting demyelinating lesions in the brain may
represent concurrent multiple sclerosis or SLE-related
demyelinating disease.64 Lupus-related myelopathy, on the
other hand, has been recently proposed to be distinct, with
two clinical subsets.65 The largest cohort described
consists of 22 patients presenting with acute myelitis.66

Half of these patients presented with lower motor neuron
findings including flaccidity and hyporeflexia, and rapidly
deteriorated to clinical nadir within 6 hours. These lower
motor neuron signs persisted over time and did not appear
to be transient spinal shock. This pattern of myelitis was
associated with a clinical prodrome of fever, active
systemic inflammatory disease from SLE, and a
cerebrospinal fluid (CSF) profile consisting of a
neutrophilic predominant pleocytosis, elevated protein,
and low glucose.66 The other half of the cohort presented
with classic signs of white matter disruption myelitis,

including spasticity and hyperreflexia. Magnetic resonance
imaging of the spinal cord in both patterns of myelitis
frequently showed longitudinally extensive lesions
spanning more than three vertebral segments. Patients with
white matter patterns of myelitis had an associated history
of optic neuritis, and approximately 80% satisfied criteria
for a neuromyelitis optica (NMO) spectrum disorder.66

Estimates of peripheral neuropathy in SLE vary widely
ranging from 1% to 13%.67, 68 among patients with
neuropathy, the most common subtypes are
polyneuropathy (55%), peripheral mononeuropathy
(11%), and cranial neuropathy (12%).68

The overlap between SLE and the antiphospholipid
syndrome is an important consideration. In some patients
with SLE who also have antiphospholipid antibodies, their
neurological disease may be attributable to the
prothrombotic risk conferred by the presence of these
antibodies. The development of strokes and migraine in
patients with antiphospholipid antibodies may warrant
treatment with anticoagulants, including aspirin, heparin
or warfarin, with doses adjusted until the disease activity
is stabilized.69

Vasculitis

Vasculopathy is common in systemic autoimmune disease
and contributes to many of the neurologic presentations
in rheumatic disease. Direct autoimmune mediated
destruction and chronic systemic inflammation contribute
to vascular degradation. Homogenous noninflammatory
fibrointimal hyperplasia results in progressive vascular
occlusion, causing collateral vessel formation and digital
vessel infarction, while polyarteritic lesions result in
intravascular occlusion and thrombosis and carry a worse
prognosis than noninflammatory lesions.70, 71

Takayasu’s arteritis

Takayasu’s arteritis is a large-vessel vasculitis of the aorta
and its branches. CNS symptoms such as light-headedness,
dizziness and visual disturbances are described.72 The
absence of peripheral pulses, claudication symptoms,
hypertension, age >40 years, raised ESR and imaging of
the affected vessels are all criteria in making the diagnosis.
Stroke due to vertebral/carotid ischemia or embolism had
been described.72

Temporal arteritis

Temporal arteritis is a large-vessel vasculitis preferentially
affecting the superficial temporal artery and other branches
of the external carotid artery. Moderate to severe headache,
particularly in the temporal region, was described by most
patients.73 Diplopia, blurred vision or amaurosis fugax
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may precede the development of sudden unilateral
blindness. Overall, up to 40% of patients experienced
visual loss74 and the most common cause was ischemic
optic neuropathy.75 Diagnosis is aided by high ESR and/
or CRP, as well as a temporal artery biopsy that shows a
mononuclear cell infiltrate with intimal hyperplasia and
occasional giant cells in active disease.76

Granulomatosis with Polyangitis (Wegener’s granulomatosis)

Granulomatosis with polyangitis is a vasculitis associated
primarily with pulmonary and renal involvement. In a large
series of 324 patients, 33.6% had neurological
involvement. The commonest features included peripheral
neuropathies, cranial neuropathy, ophthalmoplegia,
cerebrovascular events and seizures.77

Polyarteritis nodosa (PAN)

PAN is a form of systemic necrotizing vasculitis that
usually presents with some kind of neurological
disturbance. The neurological conditions found include
mononeuritis multiplex and symmetrical
polyneuropathy.78 Distal sensorimotor polyneuropathy and
late CNS involvement leading to encephalopathy were also
reported.79

Churg-Strauss angiitis

Churg-Strauss angiitis is a necrotizing vasculitis with
prominent eosinophilic tissue infiltrates and granulomas
affecting medium- and small-sized vessels. A
mononeuropathy or polyneuropathy form part of the
diagnostic criteria.80

Behcets syndrome

Behcets syndrome is a syndrome of recurrent, painful oral
and genital lesions associated with uveitis and other forms
of systemic inflammation. Neurological involvement is
classified into: (i) inflammation of CNS tissue or (ii)
vasculitis with a stroke-like presentation and sinus venous
thrombosis.81 The latter form of involvement is less
frequent.82 The wide variety of neurological findings that
occur are headaches, ocular and other cranial nerve palsies,
seizures, cerebrovascular insufficiency, brainstem
syndrome leading to cerebellar ataxia and pseudobulbar
palsy.83 Spinal cord disease, hemisphere lesions and
meningoencephalitis also occur.84

Sjo¨gren Syndrome

Estimates of neurologic involvement in Sjo¨gren syndrome
range from 0%to 70%, but the prevalence was closer to
20%. Peripheral nervous system (PNS) dysfunction in
Sjo¨gren syndrome includes symmetric sensorimotor
polyneuropathy and cranial neuropathy as common

findings. PNS involvement in primary Sjo¨gren syndrome
(PSS) has an estimated prevalence of 20%. CNS
involvement in primary Sjo¨gren syndrome is less frequent.
Approximately 1% to 8% patients showed CNS
dysfunction, including mild cognitive deficits, headache,
and spinal cord involvement. The majority (63%) of
Sjo¨gren syndrome patients with CNS involvement will
also have PNS abnormalities. Central deficits precede the
diagnosis of primary Sjo¨gren syndrome in many cases.
Patients who have primary Sjo¨gren syndrome with
neurologic involvement are generally older than those
without neurologic symptoms.84,85,86

Focal encephalic involvement is the main CNS
manifestation in PSS.87,88 These focal disorders can
include motor and sensory loss with hemiparesis, aphasia,
dysarthria, seizures, movement disorders, and cerebellar
syndrome.89,90 Spinal cord disorders can include acute or
chronic progressive myelopathies, lower motor neuron
disease, or neurogenic bladder88,89,90 Subacute transverse
myelitis with high signal on T2 weighted images and
abnormal cerebrospinal fluid (CSF) study (increased
protein level and cell count) is a rare but well-described
complication in PSS patients.91,92 Optic neuropathies have
been also described in PSS.93 CNS involvement can be
diffuse, presenting encephalopathy, cognitive disfunction,
dementia, psychiatric abnormalities, and aseptic
meningoencephalitis.94, 95, 96 Cognitive disturbances of
variable severity have been described in PSS patients
without mood disorders.97

Peripheral neuropathy was the most common neurological
complication of PSS. It was reported between 20 and 50%
of patients when subclinical neuropathy was revealed by
a systematic electrophysiological study 98 PNS disease
included axonal polyneuropathies (distal axonal sensory
and sensorimotor), neuronopathies, mononeuropathies,
cranial nerves involvement (mainly trigeminal
neuropathy), and autonomic system involvement. Axonal
polyneuropathies were the most common manifestations
of PNS involvement found in 50% of PNS cases. 99,100A
mixed sensorimotor polyneuropathy, involving large
diameter fibers, most commonly axonal, may be present
in PSS. The motor neuron involvement (amyotrophic
lateral sclerosis syndrome and anterior horn syndrome) is
a rare neurological manifestation in PSS 101,102 and may
be associated with CNS involvement.103 Another
manifestation is the acute motor axonal neuropathy
(AMAN), a variant seen in nearly 5% of Guillain-Barré
syndrome. More than 60% of AMAN patients have
antibodies against ganglioside M1 (GM1).103,104 Often
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multiple and recurrent cranial nerves neuropathy may be
present in PSS. The most common is trigeminal
neuropathy, followed by facial and oculomotor nerves
involvement.105, 106

Scleroderma

Scleroderma is a multisystem disease characterized by skin
thickening and vascular disorders. Rare associations
include intracerebral inflammation and the ‘en coup de
sabre’107,108 variant of scleroderma. Brachial
plexopathy109 and progressive brain atrophy110 attributed
to underlying scleroderma were described.

Sarcoidosis

In the CNS sarcoid, granulomas most often involve the
meninges. The commonest findings are cranial nerve
involvement, CNS parenchymal disease and
demyelination. More rarely, features such as aseptic
meningitis and peripheral neuropathy were found. CNS
granulomas, symptomatic or asymptomatic, can be seen
on T2-weighted MRI or contrast enhanced CT.111

Ankylosing spondylitis

Ankylosing spondylitis is an inflammatory arthropathy that
affects predominantly the axial skeleton. It often begins
in the sacroiliac joints and ascends to involve the remaining
spine. The main neurological complications in ankylosing
spondylitis occur due to axial disease with spinal cord
impingement at multiple levels. Surgical procedures in
patients with atlanto-occipital disease, atlantoaxial
subluxation and spinal stenosis have been performed for
pain and neurological deficit.112,113

Conclusion:

Neurological involvement in rheumatic disease is
associated with high morbidity and in some cases can be
devastating. Early assessment and diagnosis of recognized
complications are essential for management of such
patients. Having a thorough understanding of the major
rheumatic disorders is important when evaluating patients
presenting with neurologic manifestations. This is best
accomplished by joint effort of neurologists and
rheumatologists working as a team.
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Introduction:

James Watson was quoted as saying “we used to think

that our fate was in our stars, but now we know, in large

measures, our fate is in our genes”. Genes, the functional

unit of heredity, are specific sequences bases that encode

instructions to make proteins. Although genes get a lot of

attentions, it is the proteins that perform most life functions.

When genes are altered, encoded proteins are unable to

carry out their normal functions, resulting in genetic

disorders. Gene therapy (use of genes as medicines) is

basically to correct defective genes responsible for genetic

disorder by one of the following approaches:1, 2
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• A normal gene could be inserted into a nonspecific
location within the genome to replace the
Nonfunctional gene (most common)

• An abnormal gene could be swapped for a normal
genehomologous recombination

• An abnormal gene could be repaired through selective
reverse mutation

• Regulation (degree to which a gene is turned on or
off) ofa particular gene could be altered

Gene therapy states and remains an experimental discipline
and many researches remain to be performed before the
treatment will realize its potential. Majority of the gene
therapy trials are being conducted in United States and
Europe, with only a modest number in other countries
including Australia. Scope of this approach is broad with
potential in treatment of diseases caused by single gene
recessive disorders (like cystic fibrosis, hemophilia,
muscular dystrophy, sickle cell anemia etc), acquired
genetic diseases such as cancer and certain viral infections
like AIDS.3,4

Other gene therapy projects are targeted at conditions such
as heart disease, diabetes mellitus, arthritis and
Alzheimer’s disease, all of which involve genetic
susceptibility to illness.5 Table 1 shows a summary of
approved current clinical gene therapy protocols.
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Background:

Since the earliest days of plant and animal domestication,
about 10,000 years ago, humans have understood that
characteristics traits of parents could be transmitted to their
offspring. The first to speculate about how this process
worked were ancient Greek scholars, and some of their
theories remained in favor for several centuries. The
scientific study of genetics began in 1850s, when Austrian
monk Gregor Mendel, in a series of experiments with green
peas, described the pattern of inheritance, observing that
traits were inherited as separate units we know as genes.
Mendel’s work formed the foundation for later scientific
achievements that heralded the era of modern genetics.
But little was known about the physical nature of genes

until 1950s, when American biochemist James Watson and

British biophysicist Francis Crick developed their

revolutionary model of double stranded DNA helix.

Another key breakthrough came in the early 1970s, when

researchers discovered a series of enzymes that made it

possible to snip apart genes at predetermined site along a

molecule of DNA and glue them back together in a

reproducible manner. Those genetic advances set the stage

for the emergence of genetic engineering, which has

produced new drugs and antibodies and enabled scientists

tocontemplate gene therapy. A few years after the isolation

of genes from DNA, gene therapy was discovered in

1980s.6

27

Strategies of gene therapy7

Gene augmentation therapy, a  DNA is inserted into the
genome to replace the missing gene products (Fig-1).

Gene inhibition therapy, the antisense gene inhibits the
expression of the dominant gene (Fig-2).

Approaches of gene therapy8

1. Gene modification

i) Replacement therapy

ii) Corrective Gene therapy

2. Gene transfer

i) Physical

ii) Chemical

iii) Biological

3. Gene transfer in specific cell line

i) Somatic gene therapy

ii) Germ line gene therapy

4. Eugenic approach (gene insertion) Other forms of

genetic engineering include gene targeting and knocking

out specific genes via engineered nucleases such as zinc

finger nucleases, engineered I-CreI homing

endonucleases, or nucleases generated from TAL

effectors. This approach is cur-rently being used in

several human clinical trials.

In somatic gene therapy involves the insertion of a fully

functional and expressible gene into a target somatic cell

to correct a genetic disease permanently. The non

reproductive cells of an organ are referred to as somatic

cells. These include bone marrow cell, blood cells, skin

cell & intestinal cell. There are two types of somatic gene

therapies - i) In vivo gene therapy which involves the

genetic material is transferred directly into the body of

the patient (Fig-3).

Fig.-2

Fig.-1
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Fig.-3

ii)  Ex vivo gene therapy in which the genetic material is
first transferred into the cells grown in outside the body
(Fig-4).

Fig.-4
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In this method genetically altered cells are selected,
expanded and the cells are then returned back to the patient
e.g, hepatocytes, skin fibroblasts, haematopoietic cells.7

In germ line gene therapy the reproductive cells of an
organ constitutes germ cell line. Gene therapy involving
the introduction of DNA into germ cells is passed on to
the successive generations. For safety, ethical and technical
reasons, germ cell gene therapy is not being attempted at
present.

Vectors used in gene therapy

Some of the different types of viruses used as gene therapy
vectors (Fig-5):

Retroviruses - A class of viruses that can create double-
stranded DNA copies of their RNA genomes. These copies
of its genome can be integrated into the chromosomes of
host cells. Human immunodeficiency virus (HIV) is a
retrovirus.

One of the problems of gene therapy using retroviruses is
that the integrase enzyme can insert the genetic material
of the virus into any arbitrary position in the genome of
the host; it randomly inserts the genetic material into a
chromosome. If genetic material happens to be inserted
in the middle of one of the original genes of the host cell,
this gene will be disrupted (insertional mutagenesis). If
the gene happens to be one regulating cell division,
uncontrolled cell division (i.e., cancer) can occur. This
problem has recently begun to be addressed by utilizing
zinc finger nucleases9 or by including certain sequences
such as the beta-globin locus control region to direct the
site of integration to specific chromosomal sites.

Adenoviruses - A class of viruses with double-stranded
DNA genomes that cause respiratory, intestinal, and eye
infections in humans. The virus that causes the common
cold is an ade-novirus.

Adeno - associated viruses- A class of small, single-
stranded DNA viruses that can insert their genetic material
at a specific site on chromosome 19.10

Herpes simplex viruses - A class of double-stranded DNA
viruses that infect a particular cell type, neurons. Herpes
simplex virus type 1 is a common human pathogen that
causes cold sores.11

Fig.-5
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Non-viral methods present certain advantages over viral
methods, with simple large scale production and low host
immunogenicity being just two. Previously, low levels of
transfection and expression of the gene held non-viral
methods at a disadvantage; however, recent advances in
vector technology have yielded molecules and techniques
with transfection efficiencies similar to those of viruses.
Ormasil (organically modifided silica or silicate) used as
non-viral method.12

Injection of naked DNA

This is the simplest method of non-viral transfection.
Clinical trials carried out of intramuscular injection of a
naked DNA plasmid have occurred with some success;
however, the expression has been very low in comparison
to other methods of transfection.

Physical methods to enhance delivery :

Electroporation

Electroporation is a method that uses short pulses of high
voltage to carry DNA across the cell membrane. This shock
is thought to cause temporary formation of pores in the
cell membrane, allowing DNA molecules to pass through.
Electroporation is generally efficient and works across a
broad range of cell types. However, a high rate of cell
death follow-ing electroporation has limited its use,
including clinical appli-cations.

Gene Gun

The use of particle bombardment, or the gene gun, is
another physical method of DNA transfection. In this
technique, DNA is coated with gold particles and loaded
into a device which generates a force to achieve penetration
of DNA/gold into the cells.eg:- If the DNA is integrated
in the wrong place in the genome, for example in a tumor
suppressor gene, it could induce a tumor (Fig-6).13

Fig.-6
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Sonoporation

Sonoporation uses ultrasonic frequencies to deliver DNA
into cells.

Magnetofection

In this method, DNA is complexed to a magnetic particles,
and a magnet is placed underneath the tissue culture dish
to bring DNA complexes into contact with a cell
monolayer.14

Chemical methods to enhance delivery

• Oligonucleotides - The use of synthetic
oligonucleotides in gene therapy is to inactivate the
genes involved in the disease process. There are several
methods by which this is achieved. One strategy uses
antisense specific to the target gene to disrupt the
transcription of the faulty gene.

• Lipoplexes and polyplexes - To improve the delivery
of the new DNA into the cell, the DNA must be
protected from dam-age and (positively charged).
Initially, anionic and neutral lipids were used for the
construction of lipoplexes for synthetic vectors (Fig-7).

Fig-7

• Dendrimers - A dendrimer is a highly branched
macromolecule with a spherical shape. When in the
presence of genetic material such as DNA or RNA,
charge complimentarity leads to a temporary
association of the nucleic acid with the cationic
dendrimer. On reaching its destination the dendrimer
nucleic acid complex is then taken into the cell via
endocytosis.

• Hybrid methods - Due to every method of gene
transfer having shortcomings, there have been some
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hybrid methods developed that combine two or more
techniques. Virosomes are one example; they combine
liposomes with an inactivated HIV or influenza virus.
This has been shown to have more efficient gene
transfer in respiratory epithelial cells than either viral
or liposomal methods alone. 15

Advantages and disadvantages of gene therapy:

Advantages of gene therapy

• In case of ‘silence’ a gene. In the case of someone
with HIV, which had not yet developed into AIDS,
scientists could save them the pain and suffering of
the disease by using gene ther-apy to ‘silence’ the
disease before its onset.

• Gene therapy has the potential to eliminate and prevent
he-reditary diseases such as cystic fibrosis and is a
possible cure for heart disease, AIDS and cancer.

• These sceptics would almost certainly choose gene
therapy, especially if it was the last hope for them or
one of their loved ones – as is the case for many gene
therapy patients.16,17

Disadvantages of Gene Therapy

• Short-lived nature of gene therapy.

• Immune response - Genes injected with a virus may
trigger an immune response against the virus. Problems
with viral vectors (once inside the patient, the viral
vector could recover its ability to cause disease).

• Multigene disorders - The genetic material might not
get into the right cell, or the right place in the cell’s
DNA.18

Risks associated with gene therapy:

Viruses can infect more than one cell types. The external
gene might be inserted into the wrong location in the DNA,
causing cancer or other damage. When DNA is injected
directly into a tumor, there is a risk some DNA to be
introduced into germ cells, producing inheritable changes.
The gene might be over-expressed (toxicity).The viral
vector could cause inflammation or immune reaction. The
virus could be transmitted to other individuals or the
environment.19

Ethical issues surrounding gene therapy are:

• Who decides which traits are normal and which
constitute a disability or disorder?

• Will the high costs of gene therapy make it available
only to the wealthy?

Green Life Medical College Journal Vol. 2, No. 1, January 2017
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• Could the widespread use of gene therapy make
society less accepting of people who are different?

• Should people be allowed to use gene therapy to
enhance basic human traits such as height,
intelligence, or athletic ability?

Journey of clinical trials in gene therapy [1980 – 2016]

There are several early speculations on the method of gene
therapy.20 In 1966, Tatum predicted that viruses could be
used to convert genes in theoretical studies in somatic-
cell genetics. The first attempt in genetics was done in
Pecking ducklings which were injected with DNA extracts
from Khaki Campbell ducks and expressed some of the
characteristics of the said duck but another trial on albino
rat by DNA extracts of pigmented rat did not produce any
significant result. In 1970, American doctor Stanfield
Rogers tried to treat two sisters, suffering from arginemia
(that lacks enzyme arginase, a type of protein) by injecting
shope papilloma virus containing an arginase gene but this
gene therapy was unsuccessful to raise the above protein
levels higher. In 1977, scientists were able to use gene
therapy technique to deliver a gene into cells of mammals.

In 1980, Mercola and Cline undertook the first human
gene therapy trial to treat â thalassemia patients by
transfecting â globin gene into human bone marrow cells.21

This protocol lacked appropriate ethical review, was
widely reviewed as premature on scientific grounds and
was eventually stopped. Two important points emerged
from this study. One was the fact that highly regulated
and coordinated expression of both Ü-like and â-like
globin genes would likely be required for successful gene
therapy of the hemoglobinopathies. Other was the need to
address the safety and ethical concern adequately in
clinical trials of gene therapy.

In 1990, American doctor Anderson performed one of the
first successful gene therapy study on a 4 year old girl
named Ashanti DeSilva, with a rare genetic immune system
disorder called severe combined immuno-deficiency
(SCID). The lack of production of adenosine deaminase
(ADA), had made her immune system weak, so she had
become susceptible to many severe diseases. Anderson
and his colleagues extracted her WBCs, implanted genes
producing ADA into WBCs and then transferred the cells
back to her body. The WBCs strengthened the girl’s
immune system made it possible for her to survive. The
effects were only temporary, but successful.22

In 1992, Claudio Bordignon of Italy performed the first
procedure of gene therapy using hematopoietic stem cells
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as vectors to deliver genes intended to correct hereditary
disease.23

In 1993, a new born baby Andrew Gobea, with SCID,
was treated by gene therapy technique using retrovirus
vector carrying ADA gene.24 Blood was removed from
his placenta and umbilical cord immediately after birth,
containing stem cells. Retrovirus (carrying ADA gene) and
stem cells were mixed, after which they entered and
inserted the gene into stem cells’ chromosome. Stem cells
containing the working ADA enzyme were also given
weekly. For next few years, WBCs (produced by stem
cells), made ADA enzyme using ADA gene. After then
further treatment was needed.

In 1999, gene therapy suffered a major setback with the
death of 18 year old Jesse Gelsinger who participated in a
gene therapy trial for ornithine transcarboxylase
deficiency.18 He died from multiple organ failure 4 days
after starting the treatment. His death was believed to have
been triggered by a severe immune response to the
adenovirus carrier.

In 2002, French researcher Alain Fischer tried to cure
children suffering from X- linked SCID (also known as
bubble boy) by inserting retrovirus carrying normal gene
into children’s blood stem cell. This clinical trial was
questioned when 2 of them developed a leukemia-like
condition.25 However another major blow came in Jan
2003, when the “FOOD and DRUG ADMINISTRATION”
[FDA] placed a temporary halt on all gene therapy trials
using retrovirus vector in blood stem cells.

Then in April 2003, FDA eased the ban after regulatory
review of the protocol in USA, UK, France, Italy and
Germany26 since the treatment had benefitted a large
number of children.

Researchers at Case Western Reserve University and
Copernicus Therapeutics have been able to create DNA
nanoballs (tiny liposomes 25nm) that can carry therapeutic
DNA through pores in nuclear membrane. Moreover gene
therapy approach repairs errors in messengerRNA derived
from defective genes. This technique has the potential to
treat thalassemia, cystic fibrosis, and some forms of
cancers.

In 2003, Los Angeles research team inserted genes into
brain using liposome coated in a polymer called
polyethylene glycol.27 The transfer of gene into brain is a
significant achievement because viral vectors are too big
to get across the blood brain barrier. This method has
potential for treatment for Parkinson’s disease.

Scientists at the National Institute of Health (Bethesda,
Maryland) have successfully treated metastatic melanoma
in two patients using killer T cells genetically retargeted
to attack the cancer cells. This study constitutes one of
the first demonstrations that gene therapy can be effective
in treating cancer. In another development, gene therapy
may be used to Huntington’s disease.

Short interfering RNAs (siRNAs) are designed to match
the RNA, copied from a faulty gene and to produce
abnormal protein product of that gene. This RNA
interference or gene silencing may be used in gene therapy
to switch off Huntington’s disease.28

In 2005, scientists were able to repair deafness in guinea
pig by using adenovirus vector.29 Atoh1 gene (which
stimulates hair cell’s growth) was delivered to cochlea
resulting in regrowth of hair cells and so regaining 80%
of original hearing threshold. This study may pave the
way to human trials of gene therapy in such cases.

In 2006 (March), an international group of scientists
announced the successful use of gene therapy to treat two
adult patients for a disease affecting myeloid cells.30 Study
published in Nature Medicine, is believed to be the first
to show that gene therapy can cure disease of myeloid
system. In May 2006, a team of scientists from Italy,
reported a breakthrough for gene therapy in which they
developed a way to prevent immune system from rejecting
a newly delivered gene with the use of micro RNAs, whose
natural function could be used to selectively turn off the
identity of the therapeutic gene.31 The researchers were
successful in mice experimentation. This work will have
important implication for the treatment of hemophilia and
other genetic disease by gene therapy. In August 2006,
researchers successfully reengineered immune cells, called
lymphocyte, to target and attack cancer cells in patients
with advanced metastatic melanoma. This is the first time
that gene therapy is used to successfully treat cancer in
humans. In November 2006, Preston Nix from the
University of Pennsylvania School of Medicine reported
on VRX496, a gene-based immunotherapy for the
treatment of human immunodeficiency virus (HIV) that
used a lentiviral vector for delivery of an antisense gene
against the HIV envelope. Patients responded to the above
therapy showing stable and increased immune response
(CD4 T cell count). This was the first evaluation of a
lentiviral vector administered in U.S. Food and Drug
Administration-approved human clinical trials for any
disease.32 Data from an ongoing clinical trial were
presented at CROI (conference on retrovirus and
opportunistic infection).

Gene Therapy: A Review Article Yesmin K et al
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In 2007, a team of British doctors from Moorefield’s Eye
Hospital and University college of London, announced
the world’s first gene therapy trial to test a revolutionary
gene therapy treatment for a type of inherited retinal
disease i.e. Leber’s congenital amaurosis, which is caused
by mutation  in the RPE65 gene. Sub-retinal delivery of
recombinant AAV carrying RPE65 yielded positive result,
with patient having modest increase in vision, and more
importantly, no apparent side-effect.33

In 2009 (March), the School of Pharmacy in London tried
nanotechnology based gene therapy (which delivers genes
wrapped in nanoparticles) to target and destroy hard-to-
reach cancer cells.34 In September 2009, journal Nature
reported that researchers at the University of Washington
and University of Florida were able to give trichomatic
vision to squirrel monkey using gene therapy.35 This could
have a significance on future treatment for colour blindness
in humans. In November 2009,the journal Science reported
that researchers succeeded at halting a fatal brain disease,
adrenoleukodystrophy, using a vector derived from HIV
to deliver the gene for the missing enzyme.36

In 2010, a paper by Komaromy et al. published in April
2010, deals with gene therapy for a form of achromatopsia
(complete colour blindness) in dogs. It is presented as idle
model to develop gene therapy directed to cone
photoreceptor. Cone function and day vision have been
restored for at least 33 months in two young dogs with
achromatopsia. However, the therapy was less efficient
for older dogs.37

In 2007 and 2008, a man was cured of HIV by repeated
hematopoietic stem cell transplantation with double-delta-
32 mutation which disables the CCR5 receptor. This cure
was accepted by the medical community in 2011.38

In 2011 Neovasculgen was registered in Russia as the first-
in-class gene-therapy drug for treatment of peripheral
artery disease, including critical limb ischemia.39,40

In July 2012, the European Medicines Agency
recommended approval of a gene therapy treatment for
the first time in either Europe or the United States.

In December 2012, it was reported that 10 of 13 patients
with multiple myeloma were in remission “or very close
to it” three months after being injected with a treatment
involving genetically engineered T cells to target proteins
NY-ESO-1 and LAGE-1.41

In 2013 three of five subjects who had acute lymphocytic
leukemia (ALL) had been in remission for five months to
two years after being treated with genetically modified T
cells which was reported in march 2013.42

In July researchers reported promising results for six
children with two severe hereditary diseases had been
treated with a partially deactivated lentivirus to replace a
faulty gene.43

In October two children born with adenosine deaminase
severe combined immunodeficiency disease (ADA-SCID)
had been treated with genetically engineered stem cells
18 months previously and that their immune systems were
showing signs of full recovery. Another threechildren were
making progress.44

Also in October researchers reported that they had treated
six haemophilia sufferers in early 2011 using an adeno-
associated virus. Over two years later all six were
producing clotting factor.45

In 2014 January researchers reported that six
choroideremia patients had been treated with adeno-
associated virus with a copy of REP1. Over a six-month
to two-year period all had improved their sight.46, 47

Clinical trials of gene therapy for sickle cell disease were
started in 2014 although one review failed to find any such
trials.48

In  2015 February LentiGlobin BB305, a gene therapy
treatment undergoing clinical trials for treatment of beta
thalassemia gained FDA “breakthrough.[12]In October,
researchers announced that they had treated a baby girl,
Layla Richards, with an experimental treatment using
donor T-cells genetically engineered using TALEN to
attack cancer cells. Two months after the treatment she
was still free of her cancer.49

In 2016 April the Committee for Medicinal Products for
Human Use of the European Medicines Agency endorsed
a gene therapy treatment called Strimvelis and
recommended it be approved.50, 51 This treats children
born with ADA-SCID and who have no functioning
immune system. This would be the second gene therapy
treatment to be approved in Europe. 52

In October, Chinese scientists reported they had started a
trial to genetically modify T-cells from 10 adult patients
with lung cancer and reinject the modified T-cells back
into their bodies to attack the cancer cells. 53, 54

Conclusion:

Scientists believe that after 20 years, GT would be the
last cure of every genetic disease. Now a draft of the human
genome map is complete, research is focusing on the
function of each gene and the role of the faulty gene play
in disease. ‘Gene therapy will ultimately change our lives.’
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The future of gene therapy:

Gene therapy has not offered any permanent cure to any
human patients, a breakthrough may come anytime.A day
may come when almost every disease will have a gene
therapy, as one of the treatment modalities.Gene therapy
may revolutionize the practice of medicine
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Acute Ischemic Stroke in a Pediatric Patient
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Abstract

Acute ischemic stroke in a pediatric patient is a complex disease with a variety of etiologies that

differ from adults. Though rare, they are a real phenomenon with potentially devastating

consequences. Some institutions are using anti-thrombotic drug therapy with unclear benefits.

Available literature, which is limited to case reports and retrospective reviews of databases, clouds

this topic with both positive and negative outcomes. Emergency department management should

focus on stabilization and resuscitation with immediate involvement of a pediatric neurologist and

intensivist. The decision to use anti-thrombotic drug therapy, including anti-platelet drugs and

thrombolytics, should be in consultation with the specialists involved until randomized controlled

trials determine their safety and efficacy in the pediatric population.
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Introduction:

Acute ischemic stroke (AIS) in a pediatric patient is a rare
medical emergency with an incidence of only 2–3 per
100,000.1 Cognitive and behavioral sequelae frequently
arise with social implications and effects on daily living.2

The etiologies of stroke in a child are more varied than in
adults and are not always due to acute clot  formation or
hemorrhage. Literature on this topic, including the use of
anti-thrombotic therapy for children presenting with AIS,
is sparse. Studies in the adult population show anti-
thrombotic drugs, including aspirin, are effective when
administered as per recommended guidelines.3 The role
of thrombolytics is controversial with conflicting
evidence.4,5,6 This case report discribes a 5-year-old girl

who diagnosed as a case of acute ischemic stroke. After
extensive work up, the etiology of her stroke remained
unclear. At one-month follow up, the patient had only
minimal right arm weak less. Background information on
AIS in the pediatric population is presented, including
emergency department (ED) management and the role of
anti-thrombotic drug therapy.

Case presentation:

Baby Jamila, 5-year-old girl admitted on 10th December
2016 in Green Life Medical College Hospital with sudden

Fig: Right sided hemiplegia with facial drop
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onset of headache, right-sided weakness and dysarthria.
Her vital signs were within normal limits. Right arm and
leg strength were 2/5 with a noticeable facial droop.

Cardiac examination showed a regular rate and rhythm
with no murmurs. Chest was clear and abdomen was soft.
No petechiae were noted on her skin.

Fingerstick blood glucose was normal. A MRI of Brain
showed acute infract at left capsule-ganglionic region,
corona-radiata and medial part of the left temporal lobe.
The patient was given aspirin, empiric intravenous
antibiotics and antiviral medications. A thorough work-
up ensued. The lumbar puncture, ECG, CBC, chemistry
panel, liver enzymes, cardiac enzymes and urine screen
were normal, as were the SLE panel, Protein C and S,
anti-phospholipid antibodies, and coagulation profile,
thyroid function, blood and CSF cultures. An MRA of the
brain showed moderate narrowing of left middle cerebral
artery with no evidence of intracranial aneurysm or flow
limiting occlusion.Carotid Doppler and echocardiogram
were normal. The patient remained stable for the first two
days and regained some motor strength. The patient
expended significant time and effort with a physical
therapist. By the time of discharge, she had regained the
ability to walk. At her one-month follow-up, she had mild
residual right arm weakness with mild deficits in her gait
but no deficit in speech.

Discussion:

AIS in a pediatric patient is defined as a stroke occurring
between the ages of one month and 18 years. This relatively
rare condition varies geographically with occurrence in
the United States at 2–3 per 100,000 patients. In contrast,
the overall incidence rate for total stroke (first-ever and
recurrent of all ages) was 269 per 100,000 population.7

Eighty percent of adult strokes are due to ischemia. While
ischemic strokes in adults are usually thrombotic or
embolic in nature, they may also be caused by
hypoperfusion states. Cryptogenic strokes comprise 30 to
40% of all adult ischemic strokes and approximately 50%
in children.2,8

Acute ischemic strokes in children most commonly occur
between the ages of 1–5 years and least commonly in the
extremes (< 1 year and > 15 years). Focal neurological
signs occur in three-quarters of patients, with hemiplegia
the most common. Despite the fact that infection accounts
for 26% of cases, fever is present only 11% of the time.
The risk factors for stroke in children are congenital heart
disease, infection, prothrombotic disorders, trauma,
acquired and congenital vascular disease, sickle cell
disease, metabolic disorders and mitochondrial disease.
Vascular disease alone accounts for one-third of cases,
while metabolic disorders and prothrombotic disorders
comprise 18% and 13% of cases respectively. Trauma is
responsible for an additional 11% of cases. At least one
risk factor is present in 90% of patients with almost 25%
of patients having more than one.9

There appears to be demographic variation with a
predilection for both gender and ethnicity. A seasonal
variation may exist, as the disease most commonly occurs
during the summer and least commonly during the winter.9

African-Americans have a significantly higher risk of
suffering from both ischemic stroke and hemorrhagic
strokes.10 Males carry a significantly higher risk of
suffering from all stroke subtypes compared to females.10

Emergency department management of a child suffering
from an ischemic stroke should focus on stabilization and
transfer to an appropriate facility for specialty care.
Stabilization begins with securing the airway, providing
supplemental oxygen, establishing IV access and
monitoring vitals signs and mental status. An emergent
CT of the head in the ED should not be delayed. An ECG,
CXR and lab work should be sent, including a complete
blood count, blood and CSF cultures, chemistry, liver
enzymes, cardiac markers, coagulation factors, urine
analysis and urinary drug screen. Empiric intravenous
antibiotics and antivirals, maintenance fluid with an
isotonic, non-dextrose containing fluid must be initiated
in the ED.

Fig: MRI showing acute infract at left capsule-gangloinic

region, corona-radiata & medial part of the left temporal

lobe.

Fig: MRA showing Moderate narrowing of Mi segment

of left middle cerebral artery with no evidence of

intracranial aneurysm or occlusion.
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Anti-platelet drugs are widely used in adults after literature
has shown they reduce the rate of strokes.2 Although
randomized controlled trials with children have not been
conducted, anti-platelet drugs are used in some centers to
reduce the recurrence rate of stroke.2 Adverse effects, such
as severe bleeding or the precipitation of Reye’s syndrome,
are rare.2 The use of anti-thrombotic drugs remains
controversial in the pediatric literature and is not the
standard of care.3 However, anti-thrombotic drugs are
being given to pediatric patients at some institutions
despite a paucity of supporting literature. The benefits are
unclear, and it seems that their use is based on adult studies,
case reports and expert opinion.11 One study showed 1.6%
of pediatric AIS patients admitted between 2000 and 2003
received thrombolytic therapy.1 The children receiving
thrombolytics had significantly higher medical costs, were
less likely to be discharged home and had higher overall
mortality rates.1 Shortcomings of these findings were
noted, including the small sample size and unknown
severity of any of the patients at the time of presentation.
Conversely, several case reports have been published
showing potential benefits using thrombolytic therapy in
children, including success stories across a wide age range
and administration of thrombolytics well outside of the
standard three-hour window used in adults.11,12

There are numerous etiologies for acute ischemic stroke
in the pediatric population. Arterial dissection is one
important cause. While most dissections occur in the
internal carotid artery, children may dissect intracranially.
MRI and contrast MRA show the anatomy without the
risks of traditional angiography or radiation. Duplex
ultrasonagraphy is useful, but CT angiogram still remains
the gold standard for further investigation for suspected
arterial dissection.13 Secondly, cerebral venous sinus
thrombosis may cause strokes in children. This commonly
develops from extension of infections, including acute
otitis media, mastoiditis, pharyngitis, sinusitis, or
meningitis. If infection is suspected, appropriate
intravenous antimicrobials including a third-generation
cephalosporin, vancomycin and acyclovir should be
initiated. Additionally, infectious vasculitis may occur from
chronic infections such as tuberculous meningitis or
rickettsial infection. Vasculitis may also be seen with
common viral illnesses such as varicella and coxsackie.
Lastly, cerebral vasculitis should be considered in children
with either ischemic or hemorrhagic stroke, as well as
strokes associated with fever or rash.13 While erythrocyte
sedimentation rate may be used as a screening tool, its
interpretation should be used with caution since it does
not exclude all vascular etiologies for ischemic stroke.

There is no literature to support the empiric use of steroids;
however, they may be given to treat cerebral edema or a
vasculitic cause of stroke.

The rate of recurrence for childhood stroke may be as
high as 30% and is dependent upon the etiology of the
stroke.2 Children with a hypercoagulable disorder or a
vascular diagnosis have a higher likelihood of recurrent
stroke. Sickle cell disease patients have a 40% chance of
repeated stroke, while children with arterial dissection have
a recurrence rate of 12%.13

Children who suffer AIS generally recover better than
adults, but the effects may still be long lasting and
detrimental.14 While children who suffer a stroke have
good educational and mobility outcomes, they have poorer
outcomes when it comes to communication, socialization
and activities of daily living.14 Social and economic
consequences, including decreased ability to work and
lifelong disability, may arise. This is even more profound
in children having a recurrence. The financial impact of
these consequences has yet to be analyzed

Conclusion:

AIS in the pediatric patient is a rare but potentially
devastating disease. The lack of research in this area is
apparent. There is only anecdotal evidence for the use of
anti-thrombotic drugs in the management of children with
ischemic strokes, unlike the evidence for treating adult
ischemic strokes. Due to the high rate of recurrence anti-
platelet drugs should be considered and initiated in the
ED.
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 CASE REPORT

Adult Intussusception – A Diagnostic Dilemma.
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Abstract

Intussusception is invagination of one segment of the gastrointestinal tract and its mesentery

(intussusceptum) into the lumen of an adjacent distal segment of the gastrointestinal tract

(intussuscipiens). A 50 years old female patient presented with the complaints of abdominal pain

for 1 month, intermittent vomiting for 20 days, constipation and abdominal distension for 10 days.

She had history of similar attack repeatedly since last 3 months. On examination she was afebrile,

mildly pale, abdomen was distended centrally, lower abdomen was tender and exacerbated bowel

sound was audible. Per rectal digital examination was normal. MRI of abdomen revealed

intussusception. Laparotomy was done which revealed ileoileal intussusception with an elongated

polypoid lesion in the intestinal lumen. Reduction and end to end anastomosis was done. Adult

intussusception is a rare condition. Because of its rarity and nonspecific symptoms and signs

preoperative diagnosis is impossible. Laparotomy followed by surgical reduction is the treatment

of choice as delay in diagnosis and treatment may lead to intestinal obstruction and ischemia.

Key words: Intussusception , Intestinal obstruction, Intestinal ischemia.
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Introduction:

Adult intussusception is a rare condition which can occur
in any site of gastrointestinal tract from stomach to rectum.
It represents only about 5% of all intussusceptions1 and
causes 1-5% of all cases of intestinal obstruction2.
Intussusception accounts for 0.003 – 0.02% of all hospital
admissions.3 The mean age for intussusception in adult is
50 years and male to female ratio is 1:1.3.4 The child to
adult ratio more than 20:1. The condition is found in less
than 1 in 1300 abdominal operations and 1 in 100 patients
operated for intestinal obstruction. Intussusception in
adults occurs less frequently in the colon than in the small
bowel.5 Mortality for adult intussusception increases from
8.7% for the benign lesions to 52.4% for the malignant
variety.6

Case presentation:

Mrs. Momtaz, 50 years old housewife hailing from
Laxmipur was admitted with the complaints of:

1. Pain in the abdomen for 30 days

2. Intermittent vomiting for 20 days

3. Constipation and abdominal distension for 10 days.

She also gave history of recurrent attack of similar type of
symptoms in last 3 months and was admitted at different
hospitals repeatedly and treated conservatively followed
by improvement and discharge.

This time on examination she was anxious, ill looking,
dehydrated, hemodynamically stable, mildly pale and
afebrile. There was central abdominal distension with
lower abdominal tenderness and hyperactive bowel sound.
Digital rectal examination was normal. Examination of
other systems revealed no abnormality.

Plain x ray of abdomen showed multiple fluid gas level in
the central portion of abdomen suggestive of small intestinal
obstruction. USG of whole abdomen showed intestinal mass.
MRI of abdomen was done which revealed intussusception.

Initially following admission she was treated conservatively
by nothing per oral, nasogastric suction, intravenous fluid,
intra venous broad spectrum antibiotics and anti ulcerants.
Then she underwent exploratory laparotomy. At laparotomy,
ileo-ileal intussusception was found. Reduction was done
and an elongated polypoid lesion was found with in the
lumen. The gut was viable. The affected segment with lesion
was resected and gastro intestinal continuity was restored
by end to end anastomosis.
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Discussion:

Intussusception is defined as invagination of one segment
of GIT and its mesentery into the lumen of adjacent distal
segment of the GIT. Sliding with in the bowel is propelled
by intestinal peristalsis and may lead to intestinal
obstruction and ischemia. In adults intussusception has
an identifiable etiology. Its etiology in different part of
GIT is different. Fifty to seventy five per cent of adult
small bowel intussusception are due to benign pathology.

The most common locations in the GIT where an
intussusception can take place are the junctions between
freely moving segments and retroperitoneally or
adhesionally fixed segments. Stimulation of the GIT by
food bolus produces an area of constriction above the bolus
and relaxation below. Any intra luminal lesion in the GIT
or irritant with in the lumen which alters the normal

Table-I

Lesions associated with adult intussusception. GIST- gastrointestinal stromal tumor

Lesion Stomach Small intestine Large intestine

Benign Adenoma Lipoma Lipoma

Leiomyoma Leiomyoma Adenomatous polyp

Lipoma Hemangioma Postoperative adhesion

Hamartoma Neurofibroma Leiomyoma

Inflammatory Adenomatous polyp GIST

Polyps Meckel’s diverticulum Endometriosis

Intestinal duplication Previous anastomosis

Inflammatory lesion Crohn’s disease

Trauma

GIST

Postoperative adhesions

HenochSchonleinpurpura

Tuberculosis

Giardiasis

Malignant Primary: Primary:

Adenocarcinoma Lymphoma

Leiomyosarcoma Malignant duodenal ulcers

Malignant GIST

Secondary:

Metastatic melanoma

Adenocarcinoma metastasis (lung /

 breast)

Osteosarcoma

Lymphoma

Idiopathic Motility disorder Motility disorder

peristaltic pattern, is able to initiate intussusception. The
stomach, duodenum and esophagus are rarely involved in
intussusception because, they are less redundant and less
mobile with in the abdomen.7

Classification of intussusception

There are no accepted classification of adult
intussusception. One recommended classification is as
follows:

1. The anatomic location of the intussusception:
- gastroenteric
- entero enteric
- appendiceal
- appendiceal – ileocolic
- ileocolic

- colocolic

Green Life Medical College Journal Vol. 2, No. 1, January 2017
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2. According to etiology

2.1: Neoplastic

- Benign

- Malignant

2.2: Non neoplastic

2.3: Idiopathic

3. According to lead point

- Intussusception with lead point

- Intussusception without lead point

4. According to clinical course

- Acute

- Chronic

- Persistent

- Recurrent

5. According to bowel obstruction

- With lumen obstruction

- Without lumen obstruction

6. According to vascular insufficiency

- With disturbance of blood stream

- Without disturbance of blood stream

Clinical presentation of adult intussusceptions:

Adult intussusception pose a further challenge as they are

often presented with nonspecific symptoms and run a

chronic indolent course. The spectrum of clinical
presentation depends on the site of intussusception, the

timing of clinical presentation and the predilection for

spontaneous reduction. It may present as acute (duration
less than 4 days), subacute (duration 4-14 days) and

chronic (duration more than 14 days) or intermittent

symptoms. Most patients manifest subacute (25%) or
chronic (50-73%) symptoms.8 Duration of symptoms is

longer in benign lesions as compared with malignant lesion

and is longer in enteric lesions as compared with colonic
lesions.In adults intussusception typically manifests as

acute or chronic obstruction and the presentation is similar

to that of small and large bowel obstruction.

The most symptom in acute presentation is acute

abdominal pain (71-100%) associated or not with an
intestinal obstructive syndrome which occur in 78-100%

of patients.8,9,10 Intermittent abdominal pain and vomiting

(40-60%) and or nausea are the major symptoms of
subacute or chronic adult intussusception. Bleeding per

rectum occurs in 8-27% of the cases (Table 2).

Table-II

Common clinical, physical and laboratory findings of

adult intussusceptions

Clinical Presentation

Abdominal pain 71 – 100%

Nausea 35 – 59%

Vomiting 31 – 59%

Loss of weight 4 – 33%

Episodes of diarrhea 9 – 28%

Hematochezia 8 – 27%

Constipation 13 – 26%

Fever 4 – 25%

Tenesmus 3%

Physical findings

Abdominal distension 23 – 54%

Palpable abdominal mass 8 – 33%

Mass protruding through the anus 2 – 8%

Laboratory findings

Anemia (Hb< 12 gm/dl) 43%

Leukocytosis 40%

Diagnostic tools for adult intussusceptions:

Preoperative diagnosis is a challenge because of rarity of
adult intussusception, longstanding, intermittent,
nonspecific symptoms and physical findings and signs on
imaging. Despite of the evaluation of the radiological
procedures, intussusception is diagnosed preoperatively
from 14 to 75% of the cases. The most important factor in
reaching at an accurate diagnosis are an awareness of the
possibility of this condition existing in any patient with
symptoms suggesting prior episodes of partial intestinal
obstruction and vigorous approach towards complete
radiographic examination in such patients11. Noninvasive
radiologic imaging techniques can be of significant help
in identifying an intussusception, but most cases are
diagnosed at emergency operation, after abdominal
exploration and excision of the intussuscepted segment
of the GIT.

i) Diagnosis with plain abdominal film

It is the first diagnostic tool in acute abdomen and usually
it demonstrates the signs of acute intestinal obstruction
and sometimes provides information regarding to the site
of obstruction.12 Its sensitivity in intussusception is only
about 25%.13
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ii) Diagnosis with barium enema

Barium enema with barium reflux in the lumen of the space
between the intussusceptum and intussuscepiens can help

to identify the site and cause, particularly in chronic cases.

Contrast studies are contraindicated if there is a possibility
of bowel perforation and ischemia.

iii) Diagnosis with ultrasonography

USG is a useful tool for diagnosis of suspected case which
shows characteristic doughnut sign in transverse section.

It is quick, cost effective and shows when done by an

experienced physician similar sensitivity and specificity
like CT scan.14

iv) Diagnosis with computed tomography

Intussusception is well diagnosed on multi - slice spiral

computed tomography with a diagnostic accuracy near

100%. Abdominal CT is the most useful    diagnostic tool
not only for detecting an intussusception but also helps in

identifying the underlying cause.15

v) Diagnosis with magnetic resonance imaging

The imaging characteristic of an adult intussusception are

similar to those on CT scan.

vi) Colonoscopy

It is also useful tool for evaluation of intussusception

specially when the presenting symptoms indicate large

intestinal obstruction but have limitation in small intestinal
examination.

vii) Laparoscopy

Laparoscopy, although not an imaging study, is obviously
an excellent evaluation tool when intussusception is

suspected in a patient with bowel obstruction. It allows

for identification of the location, the nature of the lead
point and the presence of compromised bowel and helps

in choice of an appropriate location for incision.8

Treatment:

Many therapeutic interventions have been tried for the

treatment of adult intussusception which vary from
conservative treatment to various surgical procedures.

Treatment is almost always surgical in adults when

compared to children and invariably leads to resection
of the involved bowel segment with subsequent primary

anastomosis. Overall the type of surgical intervention

depends on the cause of intussusception (benign or
malignant), patient’s age, functional status, medical

history and intra operative findings (a gangrenous bowel

Fig.-1: Resected portion of ileum containing inflammatory

fibroid polyp

Fig.-2: Algorithm of surgical treatment of adult large

bowel intussusceptions with tumor

or a perforation with peritonitis; location and length of
affected bowel segment). The main problem is to

distinguish the benign and malignant lesions pre

operatively.16 Patients with malignant disease should
undergo major surgery (ie; resection of involved
segments and regional lymph nodes) while patients with
benign lesions need simple resection.
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Prognosis and Complications:

Intussusceptions usually have good prognosis and depend
on the cause. Mortality for adult intussusceptions
increases from 8.7% due to benign lesions to 52.4% due
to malignant causes.17 Risk of mortality depends on
bowel obstruction, complications, urgent operation,
associated malignancy, but not on intussusceptions
themselves. Most patients treated within the first 24 hours
recover completely. Further delay increases the risk of
complications, i.e. bowel ischemia, necrosis and
perforation, infection and death. Recurrence after
surgical treatment is rare condition.8

Conclusion:

Adult intussusception is a rare condition and can occur in
any site of gastrointestinal tract from stomach to rectum.
Because of rarity of this condition and nonspecific
symptoms and physical finding, and signs on imaging,
preoperative diagnosis is often difficult.

Fig.-3: Algorithm of treatment of adult small bowel

intussusceptions
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 COLLEGE NEWS

• Council of Bangladesh College of Physicians and Surgeons (BCPS) has granted the recognition to the departments
of Medicine, Obstetrics & Gynaecology and Orthopaedic Surgery of Green Life Medical College for imparting
training to the resident doctors for a period of five (5) years with effect from January, 2017.

• Paper presented in CME/CPD organized by Medical Education Unit (MEU) of GMC from July to December,
2016:

Date Topic Organized by Speaker

20.07.2016 How to make lecture effective MEU Dr. Lima Shompa

03.08.2016 Hair fall Dept. Dermatology & Venereology Dr. Mohammad  Asifuzzaman

10.08.2016 Mystery of Pregnancy – Dept. of Obstetrics & Gynaecology Dr. Lima Shompa
“Hydatiform Mole”

17.08.2016 Discussion on Updated Dept. of Anatomy Dr. Rumana Reza
Undergraduate (MBBS)
Curriculum 2012

28.09.2016 Primary open angle glaucoma Dept. of Ophthalmology Dr Muntaha Binte Rashid

05.10.2016 Gestational Diabetes Mellitus Dept. of Endocrinology Dr. Tanjina Hossain

09.10.2016 Hypertension Dept. of Medicine Dr. Ashif Al Mukit

02.11.2016 Rational use of antibiotics Dept. of Pharmacology & Dr. Md. Rifayet Rahman
Therapeutics

16.11.2016 Sample collection, Dept. of Biochemistry Dr. Sanjeela Nahreen Chowdhury
processing & forwarding

23.11.2016 Multiple skin cancer: tip of Dept. of Surgery Dr. Nabila Khanduker
the iceberg

30.11.2016 Sustainable developmental Dept. of Community Medicine Dr. Sheela Khan
goals: a challenge.

14.12.2016 When identity is in crisis Dept. of Endocrinology Dr. Tanjina Hossain

14.12.2016 Sound Noise and Noise Induced Dept. of  ENT & Head-Neck Prof. Dr. Pran Gopal Datta
hearing loss Ssurgery

21.12.2016 Gene therapy Dept. of Microbiology Dr. Bakibillah

28.12.2016 Osteoporosis: An unsolved Dept. of  Orthopedic Surgery Dr. Pranab Kairy
problem
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