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previowsly'?, At present, o mndomized double-blind placebs contrl clinical triel of the berbal dnag of © grandis bns been preceded
in newly diagnosed patients with type 2 diabetes mellitus (S Lanka Clinical Trials Registry number: SLOTR2018012). The
study i= o collaborative research project between Depariment of Biochemisiry amd Depanment of Medicine, Faculiy of Medacine,
University of Ruhuna, Sri Lanka. The financial assistance for the project has been granted from the Mational Research Council
(MR Grant 200 T029)
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Instructions to Authors

The Rubuna Journal of Medicine (RIM) is published by the Faculty of Medicine, University of Rubuna.
The Journal publishes original research articles, reviews and case reports.

Types of articles
Oiriginal articles
The text of original article encounting up to 2000 words (excluding abstract, references and
tables) should be divided into sections with the headings; Abstract (unstructured max 250
words), Key words, Introduction, Material and Methods, Results, Discussion References, Table
and Figure legends,

Review articles

It is expected that these articles would be written by individuals who have done substantial work
on the subject or are considered experts in the field. The prescribed word count is up to 4000
worids excluding abstract, tbles and references. The manuscript should have an unstroctured
abstract (max 250 wonds) representing an aceurate summary of the amicle.

Case reports

These communications could be of up to LK words (excluding abstract and references) and
should have the following headings; Abstract (unstructured max 130 words), Key=words {max
1, Introduction, Case Report, Discussion, Relerence, Tables and Figure legends.

References

Personal communications and unpublished works should only be mentioned in the text.  Reference
citations in the ext should be identified by numbers in brackets (eg. [1. 2]) before the puncluation
marks. References should be numbered consecutively in the order in which they are first mentioned in
thetext. Listall authors when three or less; when four or more, listonly first three and add et al,
Examples;

Articles in Journals: Rechel B, Ahmedov M, Akkazieva B, et al, Lessions from two decades of health
reform in Central Asia. Health Policy Plan 2002: 2701 :281-287. (eg. BM tvpe)

Books: Aminoff M), Electrodiagnosis in clinical neurology, 2005 Elsevier, USA

Books chapters: Kumar P, Clark M. Cardiovascular disease: Camm A, Bunce NH, editors. Clinical
Medicine, USA:Elsevier,2005,725-872

Tables
Tables should be self=explanatory and should not duplicate texiwal material. Number tables, in Arabic
numerals, consecutively in the order of their first citation in the text and supply a brief title for cach,

IMustrations (Figures)
Figures should be numbered consecutively according to the order in which they have been first cited in
the text.

Aunthorship Criteria
Authorship credit should be based only on substantial contributions to each of the three components,
Mentioned below.
1. Concept and design of the study or acquisition of data or analysis and interpretation of data;
2. Drafting the article or revising it entically for important intellectual content; and
3. Final approval of the version to be published.
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FOREWORD

It is with a great privilege that | send this message to the official journal of the Faculiy of Medicine, University of
Ruhuna issued marking the 6" Faculty of Medicine Academic Sessions, Movember 2015,

The theme for this year's academic sessions is "Unresolved Healtheare challenges in Sn Lanka" mainly focusing
o the chronic kidney disease. The burden is rising globally and locally, not only resulting in high morbidity and
martality, but also leaving & huge economical burden, particularly for low 1o middle socioeconomic countries,
We believe increased awareness among health care workers would facilitate implementing cost effective
management sirategics, thus the conference fulfilling a timely need of the country. The conference will also
examing research and development of the Medical Faculty, University of Ruhuna and the neighborhood
seientific communities. The keynote address, oretion, symposium, student’s session and the free paper session
will illuminate this year's session and [ hope it will be a source of inspiration to all participants to face different
health care challenges of day 1o day practice.

Tam very grateful to Professor Saro) Jayasinghe who delivers the Keyvnote address at the inauguration ceremony
and Professor Mangala C.5. D Silva, Dr Shamitha Dassanayake, Dr. Randula Banawaka and Professer Rizvi

Shernf whocontribute their knowledge and experiences as. symphosium speakers.

Also, | take this opportunity to thank all the helping hands behind this endeavor especially the Professor Saman
Wimalasundara, Dean of the Faculty of Medicine and the committee members of the FMAS 2018, Finally, |
thank all the presemters who contribute their knowledge and expenences by presenting abstracts of their
seientific work and wish them all good leck in their future academic career.

Twish vou will enjoy the inauguration ceremony and the scientific sesstons,
v, Janaki Warushahennadi

Chairperson
FMBAS 20018
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Message from the Vice Chancellor

It is with immense pleasure that 1 send this shon message o the Rehuna Journal of Medicine, the official
publication of Faculty of Medicine Acedemic Sessions, (FMASTL Undoubtedly, it is the major academic event
organized by the Faculty of Medicine. The theme they have selected for the sessions 15~ Unresolved Health care
challenges in Sri Lanka”

University of Ruhuna is committed to research apart from their teaching and service functions and | as the Vice
Chancellor prowdly look at the hard work done by academics and students to braaden the scope in diverse liekds
Lo ensure the maximum impect. We remain an instituion that 15 ghly committed 1o research, providing a
stimulating research environment for staff and students to contnibute to the welfare of the socicty through
resgarch,

l extend my sincere thanks to the Chairperson and the members of organizing committee for organizing Faculty
of Medicing Academic Sessions for the o CONsECUlive vear,

I firmly believe that this event will be an intelicctual platform for all the seademics and studenis.
I take this opporiunity o extend my warmest congratulations!

Professor Guming Senanavake
Viee Chaneellor,
University of Rufume,
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Message from the Dean

It is extremely elating to send this message as the Dean of the Faculty of Medicine, University of
Ruhuna 1o the print edition of" Feeulty of Medicine Academic Sessions (FMAS) journal = RIM™

Ruhuna Joumal of Medicine volume & being published in November 2008, It is an ideal platform for
our academic members especially for the postaraduates o publish their studies.

The field of Medicine is rapidly advancing and the dissemination of knowledge through scientific
sessions would be essential for updating the knowledge.

This vears academic sessions will span over 2 davs with awarding of the Deans awards for the students
with cutstanding performances.

The theme selected this time by the organizers is “Unresolved health care challenges in Sri Lanka™ 1
firmly believe that it 1s & very timely topic to discuss over these two days updating all participants with
the latest scientific developments. I sincerely thank all dignitaries for accepling our invitation and
Joaming hands with us to enhance the standards and quality of the Sessions. | am fortunate to have a
dynamic . dedicated and talented team of academics in the FMAS committees who worked tirelessly
throughout the time  to make this event a success, | greet all the members of FMAS 2018 team and
wish them all the success.

[ ook forward for a very frntful Session 2015, Best wishes !
Professor Saman Wimalasundera

Dean,
Faculry of Medicine,



Inauguration

Thursday 15th November 2018

1700 hrs Cruests to be seated

171 hrs Ceremonial procession

1715hrs Foculty & University songs

1 720hrs Lighting of the traditional oil lamp

1725hrs Welcome speech by the Chairperson, FMAS 2018
Ior, Janaki Warushahennadi

1 73003 Address by the Professor Saman Wimalasundara, Dean, Faculty of Medicine,
University of Ruhuna,

174 0hrs Address by the Chiet Guest,
Senior Professor Gamini Senanayake, Vice Chancellor, University of Ruhuna

1 T50hrs Address by the Keynote speaker
Linresalved healih challenges: the need 1o cross disciplinary boundaries
Professor Saroj Jayasinghe Chair Professor of Medicing, University of Colombao
Frounder Head, Department of Medical Humanities, University of Colombo
Hon, Comsultamt Physictan, Mational Hospital of 5ri Lanka

1840hrs  Cultural event
1850hrs Deans award eeremony

1 %05hrs Oration FMAS 2018
Cleft Palate: Genetie Evaluation and Svndromic Diagnosis = A multi=disciplinary
approach in the management
Dr. Lande Bandarage Lahiru Prabodha
Senior Lecturer, Specialist in Clinical Geneticist,
Medical Officer in Charge, Molecular Genetics Laboratory, Department of Anatomy,
Faculty of Medicine University of Ruhuna.

1955hrs Vot of thanks by the secretary, FMAS 2018
D, SEY. Iroshani Kodikara

200t Refreshment & Fellowship

vi



Friday T6th Novemher 2018

O800hs
0830 =0930hrs

0930 =1015 hrs

1020 = 11040 hes

1108 — 1140 hrs

|1 1 220 s

1120 — 13060 hirs

Registration

Presentations based on completed higher degrees
Tea & Poster session

Symposium

(N “Development of Novel Biomarkers as Early Detection Tools
for Chronic Kidney Disease of unknown etiology (CKDu) in
Sn Lanka: Present & Future perspectives”.
Professor Mangala C. 5, De Silva. Department of Zoology, University
of Ruhuna, Sri Lanka.

& Physicians perspectives at the heart of CKDu in Padaviya,
Dr. Shamitha Dassanavake, Consultant Resideni Physician, Castle
street hospital for Women, Colombo 08, 50 Lanka.

3 Management challenges in Childhood Nephrotic Syidrome.
De. Randula Ranawaka, Department of Pacdiatrics, Univessity of
Colombe, Sri Lanka.

4. Delaying Progression in advancing CKI
Widvajyothi Professor Rezvi Sheriff
MD FRCP FRCPE FRACP FCCP FNASSL FSLOGP FIMACGP
Senior Professor of Medicine, Kotelowala Defence university
Emeritus Professor of Medicine, University of Colombe
Consultant Physician and Mephrologist
Rezearch Fellow National Sciemce Foundation

vil
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The therapeutic value of prokinetic drug domperidone in functional abdominal

pain disorders in children

Karunanayake A

Depariment of Physiology, Faculty of Medicine, University of Rl

ABASTRACT

Functional abdominal pain disorders (FAPDs) are
common cause for chronie abdominal pain in
children. Despite the high prevalence, underlying
pathophysiology of this condition 15 poorly
understood and effective  treatment options  are
lacking.

Based on repeated findings, that gastrointestinal
motor abnormalitics are common among children
with FAPI)s, we have conducted a double hlind,
randomized, placebo controlled therapeutic trial to
assess the value of prokinetic dreg, domperidone in
management of FAPDz in children. Hundred
children {aged 5=12 vears) fulfilling Rome [11 criteria
for FAPDs were randomized into 8 weeks of
domperidone or placebo  treatment.  Primary
outcomes delined were cure and patient=reporied
general improvement. Secondary oulcomes were
reduction in the seventy of abdominal pain and
increase in gastric motility. Patients were followed
up for 6 months. Using intention to treat analysis, this
study indicated that Dompendone is a safe and
cffective therapeutic modality to schicve a lasting
remission of symptoms in children with FAPDs,
Dompendone 18 a cheap drug widely wsed in
developing countries such as Sri Lanka withowt
significani adverse reactions. Therefore, finding
such effective treatinent modality would have a great
advantage i managemsent of functional abdominal
pain in the developing word.

This study was conducted af the gastroenterslogy
resegreh fub, Faculty of Medicine, Umiversity of
Kelaniva and Teaching Hespital, Bagama. The
results were included in the thesis, one research
papers in peer reviewed index journals and two
abstract presenred in international ferums. The
aithar is the reciment of Trfernational Foundation for

Reafivena Sfournal of SMedicire, November 2008 bl 6 Mo, !
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Recurrent, chronic abdominal painis one of the most
commonly encountered and disabling symptoms in
children and adolescence around the world.
Available data show that it is highly prevalent (10«
12% ) across the western hemisphere
Epidemiological studies in Asia have shown similar
results ,

The majority of childien and adolescents with
chronic abdominal pain have Tunctional
gastrointestinal - disorders (FGID=) . FGID= are
defined as "chronic or recurrent gastrointestinal
svmptoms, not explamed by structural or
biochemical abnormalities”. Functional abdominal
pain  disorders (FAPDs), previously called as
abdominal pain related functional gastrointestinal
disorders { AP-FGIDs) have emerged as an important
clinical entity in pacdiatric practice all over the
waorld. It is a group of disorders diagnosed by Rome
criteria and the entities inchede iritable bowel
syndrome (IBS), functional dyspepsia (FD), and
functional abdominal pain (FAP), Using Rome 111
criteria, a recent study in Sri Lanka has reported
FGIDs in 93% of patients with chronic abdominal
pain, and FAPas the commonest sublvpe.

Chronic abdominal pain affects child life in many
wiys. Epidemiclogical studies have shown that 10%
o 15% of affected children have reported the
recurrent and chronic nature affects their wellbeing -
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Several studies have clearly illustrated that FAPDs
reduces quality of life of affected children . In
addition, Sagawa and co-workers point out that some
FAPDs affect quality of school work as well |
Furtherntore, one third of the affected children
continuee o gxperience pain at least for five years
Inereasing age at the ime of the diagnosis, waking up
during the night due 1o abdominal pain, and high
levels of other somalic symploms, independently
predict the presence of chronic abdominal pain after
one vear from the imitial diagnosis | Finally, poordy
managed children with FGIDs conbimue to have
symptoms durng adulthood and that i= clearly linked
with IBS in adults .

There is a very significant impact of FGI1Ds on health
care systems, The majority of children amending
these clinics are suffering from FAPDs such as IBS
and FAP . Data from children's memorial hospital,
Chicage, USA, reported low vield from basic
investigations (blood counts, ESR,  inflammatory
markers), invasive investigations (gastrointestingl
endoscopy ) and rising costs in assessing children
with FAPDs. Patients discharged with a primary
dingnosis of abdominal pain yel again had the
greatest increase in average cost per hospital stay
{from £3558 1w 13331) followed by 1BS (55278 o
[8853). FD had always been the most expensive
FAPD to treat and the percentage of the rise in cost
was 183% from 512 674 o 535 898 . These data
clearly illustrate the healtheare burden and rising
costs of FAPDs on the health hudgets of countries . In
addition, parents of the children with FAPD are
bownd 1o attend their children during the disease,
Therefore, pacdiainic FAPD causes indirect impact
o pareits’ occupation of woirking howrs, This imay
indirectly have an impact on the economy of the
family. Therefore, FAPD are emerging as a group of
disorders which warrants more attention in health
coonomical aspects,

Pathophysiology of FAPDs is a prey area in
pacdiatric gastroenterology. The main
pathophysiological factors implicated to FAPDs are
visceral hypersensitivity, altered mmaotility,
immunological dyvsfunction, altered intestinal
microbioda and psychosocial factors . However, cven
2

with the cutting edge science including molecular
medicine and sophisticated imaging  technigues,
exact pathophysiological mechanisms of FAPDs are
poorly understood. This lack of understanding in
pathophysiology is one of the main barriers in
developing effective management option for FAPDs,
This fragmvented knowledge has prevented us from
achieving optimal medical care for these children,

Mozt of the available studies on FGID: have been
conduected  in adults | and stedies conducted in
children are rare. It 15 supgested that the management
approach should be bazed on the biopsychosocial
model for AP-FGIDs in which social, physical and
psvchological aspect of the child should be taken into
considerstion .

Currently, available treatment modalities for AP-
FGIDs include general health management,
pharmacological and non-pharmacolegical
interventions, Main non=pharmacological
interventions are dietary modifications,
psvehological and alternative therapies, Summary of
the previows pacdiatric chinical trials is given in table
1. Adult studies, have shown the positive effects of
gastroprokinetic agents in the treatment of FGIDs.
Summary of the adult studies is given infable 2.

Rirkunia Lol of Medicine, November 2005, Fal 6: Mo |
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Tahle 1 - Summary of randomized controlled trials conducted to assess the

value of interventions in the management of AP-FGIDs in children

Reference  Disease Mo of Interventions Chitcome 'commenis
pratienis
[241 1BS 33 Amitriptyling or placebo Amitriptyline improves
13weeks HEROQOL
[25]) FAP 115 Mebeverine and placebo Mebeverine 15 effective in
the FAP
[26] AP-FGIDE 90 4 weeks of placeho or Amitriptyline and placeho
amitriptyline had a therapeutic response.
27 Dyspepsia 23 3 weeks of Famotidine or Famaotidine effective for
Macebo dyspepsia in children
[28) AM 14 4 weeks of Pizotfen or plecebo Przotifen to be clearly
superior o placebo in the
prophvlaxis of AM
[29) RAP 132 Drotaverine or placeho for 4 Drotaverine hydrochloride is
weeks an effective in the
inanagement of RAP
[30] FAP 115 Citalopram or placebo for 4 Pain and global severity
wecks scones werne reduced.
[313 RAP 52 Fibre or placebo Fibre decreased the pain
attacks,
[32) FAP 104 Probiotics{ LGG ) or placebo The LGG moderately
for 4 weeks, success for [BS.
[33] 185 il Probiotics( Lactobacillus Gli) Lactobacillus GG was not
or placebo for & weeks. superior to placebo in the
treatment of pain
[34] RAP it Combination of standard CBT reduced the pain.
medical care and shorl=
term cognitivis
hehavioral family treatment
({CBT)
[35] RAP 32 received standard paediatnc Frequency of pain was

care and CBT

reduced

Reafivenar Sfournal of Medicime, November 2008 bl 6 o !
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Table 2- Randomized clinical trial studies conducted to assess the effects of

prokinetics for FGIDs in adults

Reference Disease  MNoof Intervention Outcome

patients)

[36] IBS By Domperidone or placeho Symptoms had disappeared

for 4 weeks or were at least markedly
improved in about 80% of the
Domperidone=treated
patients,

[37] RTIE 1ty Domperidone or Placebo  Symptom scores significantly
nuclear six weeks improved in the domperidone
dyspepsia group; no significant effiect

on motility,

[38] FD 147 2 weeks' treatment with Metoclopramide and

metoclopramide or
domperidone (both 30
mg/day); patients
unresponsive o dopamine
antagonist treatment were

randomised to cisapride

or placebo

domperidone produced
comparable alleviation of
Epigastric symptoms
cisapride appears to be an
effective agent in functional
dyspepsia unresponsive o

other prokinetic agents,

Im this study, we studied the therapeutic value of
prokinetic drug - domperidone mn management of
childhood FAPDs.

Ethical approval for this study was obtained fram the
Ethical Review Committee of the Faculty of
Medicine, University of Kelamiva. The trial was
registered in the Sr Lanka Climcal Tral Registry
{SLCTR) which 1s the primary registey linked 1o the
WHO International Clinical Trials Registry Platform
{WHO = ICTRPY. The regisiration number of SLCTR
was SLCTR201 21008,

The findings of this phase ol the study were published
in Journal of Pediaine Gastroenterology and
Mutrition .

Methodology

Ome hundred children (aged 5=12 vears) fulfilling
Rome 11 criteria were recruited amd randomized infe
e prougs {S0Hn a gioup) using compiiler generiled
random  numbers, ireespective of the  baseline
symplom severity and gasine monlity status,

The intervention group received domperidone 10mg
3 times per day, 30 minuies before meals for B weeks,
The contral proup recerved a placebo 3 times per day
30 minutes before meals for the same duration, The
placebo was identical 1w domperidone ablet in
physical appearance, colour, taste and packaging.
Hundred and sixty eight identical tablets (an 8 week
supply) of the drug or the placebo were provided (o
all children who were included in the study., A

Rirkunia Lol of Medicine, November 2005, Fal 6: Mo |
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symptom diary was provided to document adherence
to treatment, severity, frequency and durstion of
symptoms and interruption of activitics.

After completion of the trial, parents were requested
o use only the simple analgesics for pain and not io
wse any other therapy for FAPDs for 6 months, They
were requested to record the drugs used, any discases
or symptoms developed and complications
encountered i the diary provided and to report
during weekly telephone inguiries. Patienis were
reviewed at 87 week and 68" month with regands to
primary and secondary outcomes.

Primary outcomes defined were cure and patieni-
reported general improvement. Secondary outcomes
were reduction in the severity of abdominal pain and
incTease in gasiric motility.

Primary outcomes
i Cure
Cure was defined when o patient fulfilled all 3
fiol lovaring criteria
+ Abdominal pain less than 4 episodes per
miomnth
Average severity of abdominal pain less than
25mim in the visual analoguee scale
Mone of the pain episodes were severe
enough to disrupt the daly sctivities of the
child (e.g. schooling, leisure activities, play
and sporis e,

2. Patient reported peneral Imprevement
Patient reposted general improvement was defined as
overall satisfaction and satisfactory reliel of pain
following treatment. This was assessed by using twe
QUESEIDNS,

When he'she indicates positive result for both of the
following questions, he'she was considered to have
general improvement of FAPDs,

Orwverall how do vou feel your problem is?
Answer was better, same or worse. “Better”™

Rl Srourmal af Medicime, November 3008 bl 6 Moo

was reganded as positive result. “Same™ or
“waorse'” was regarded as a negative result

How did the medication relieve your pain?

Sense of improvement was expressed as excellent,
good, fair and poor. Excellent and pood was
considered as positive result. Fair and poor were
constdered as negative results.

Secondury cutcomes

Decrease in pain severify

The percentage of pain improvement wis assessed
us the difference of mean pam seventy reporied ona
validated 100mm visual analogue scale before and
afber the treatment.

Increase in gastric matility

Main gastre motility parameters used as outcomes
were gasine empdying rate amd antral motility imdex,
The percentage increnss in gasric emptying rate and
antral  motility mdex at post treatment  period
compared to pre-lreatment assessment was
caleulated to determine the improvement of gasteic
motility.

Patients were followed up for & months, Data was.
aalyveed using intention o treat analysis,

Resulis:

Eighty=nine (42 in placebo group, 47 in
doimperidone group) completed the trial a1 8§ weeks,
Seventy=nine completed the femonth fol low=up.

Primary and secondary following treatwent

When primary ouicomes were assessed at & weeks,
37 (74%) in the domperidone group and 25 (30%) in
the placebo group showed patient=reported general
improvement ( p= 0.013), whereas no  significant
difference was observed in cure (22 [44%] v 14
[28%:] p=0.0%) {Table 3). At 6= month follows=up 30
{60%%] in the domperidone group and 19 (38%) in the
placebo group reported cure | p = 0LE2R), whereas 44

(B8%) in the domperidone group and 33 (66%) in the
5
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placebo group showed patient reported gencral
mmprovement [ p= [0y,

When assessing secondary outcomes at 8 weeks, the
dompendone group reported sigmificant reduction i

the seventy of abdominal pam {54.1% vs 24. T3,

p=tL04 ) and an increase in the antral motility index
(27.5% ws 7.2%, p=0.029){ Table 4).

Mone of the patients reported intervention-related

adverse cffects.

Table 3= Improvement of primary cutcomes afler intervention in 8 weeks and 6 months

Oitcome Domperidone group Placebo group P value®
(=50 (n=50)
MNumber (%) Mumber (%a)

At B weeks

Cure 22 (44.0) 14 (2500 0.006

Improvement 3T (7400 25 (30.0) 0.013

At 6 months

Cure 30 (B0.0) 19 (38.0) 0.028

Improvement 44 (EE.0) 33 (66.0) 000w
*ChiFsguare test
Table 4- Improvement of secondary outcomes after % weeks

Chutcome Domperidone Placebo group e
group (a=50) (r=30) value®

AL 8 weeks
Yo reduction of pain severity M. 20.7 0008
Yaimprovement in gastric emptying 14.8 T4 0.423
Y improvement in antral motiliy index . T2 0029

“Independent - sample T test

fi

Rukwra Sovomad aof Wedicine, November 208 Fal 6 Mo, §
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Discussion and conclusions

Thiis iz the first prospective. randomized, double-
blind, placebo=controlled clinical trial on therapeutic
effects of domperidone, on children with AP-FGTDs,
After 8 weeks of therapy, dompendone was found to
have a significant patient reported peneral
improvement in children with AP-FGIDs, At 6
month follow up, a significantly higher pereentage
of children reated with domperidone were able o
achieve cure. Inaddition, significant reduction in the
severity of pain and increase in the gasiric antral
motility index were observed in the domperidone

Eroup.

In the ¢wrrent study, the response o the placebo
(overall patient reported clinical improvement) was
S50, Simmilar high rates of placebo responses have
been reported in previous studies, In a therapeutic
trial assessing the value of mebeverine, the placebo
response was 535.4% and 1t owas 75% inoa il
pssessing the value of amitnpiyline . A recent meti=
analysiz conducied by Hoekman ¢/ of found a 41%
placebo  response among  children  included in
clinical trials assessing treatment efficacy of
therapeutic agents for AP=FGIDs _ 1t is thereby noted
that effects of placebo are contributing towards the
therapeutic effect seen in randomized conirolled
trials on FGIDs - Spontaneous improvement and
pood  patient=practitioner relationships  couild
contribate 1o the placebo effect

APFGID is a common problem in children and
effective therapeutic modalities are not widely
available, Interventions such as amitriptyline has
shown o benefits over placeho {Saps, 2009 #2359
Mebavanne, famotidine,  cyproheptadine, and
rifeximin had only shown a modest effects and long
term follow up data were not available
{Pourmoghaddas, 2014 #243}{5ce, 2001
#2451} {Sadeghion, 2008 #6597} {Collins, 2011
WE98], Onher imerventions such as hypnotherapy
and yoga therapy are time consuming and need
specially trained professionals and  therefore,
difficult to implement im busy chmcal sethings

Rl Srourmal af Medicime, November 3008 bl 6 Moo

| Rutten, 2003 #2771 §Wlieger, 2007 #6%6) . Insucha
comtext, finding o potentially effective, widely
available and low cost therapeutic agent has far
reaching benefits to children, Duning the study
concealment of allocation was maintained in
accordance with current guidelines. Low dropouts
and excellent adherence to the protocol provided the
final sample size with adequate power to detect the
originally proposed differences in the smudy
outcomes. We also used physiological parameters of
gastric motility fo explore the mechanism of clinical
improvement and managed to follow up the majority
of patients up i & months,

In eonclusion, while performing a double blind,
randomized, placebo-controlled trial. we have
shown that domperidone, 15 a safe, and effective
therapeutic modality 1o achieve a lasting remission
of symptoms in children with AP-FGIDs, specially
with FAP. Approximately two third of children
treated with dompenidone were able e sustain the
clinical improvement and were able to achieve our
stringent criteria for cure at & maonth follow up,
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Investigation of mitochondrial energy metabolism in the liver stage of Plasmodium

herghei
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Ahbstract

Energy metabolism in malaria  parasiles  vanes
remarkably over the parasite hife cvele. Parusites
depend solely on anaerobic glycolysis at blond stage
bt need Krebs evele, the electron transport chain,
and mitechondrial ATP synthase during mosquilo
stage development. Reverse genetic approaches (o
study the hepatic stage of Plasmodium have been
thwarted because parasites with defects in energy
pathways are unable e complete the mosquito siage,
This project explodted the malara parasite's unusual
sexual genetics by using a genetic complementation
approach to bridge parasites with defects in the i
subunit of mitochondrial ATP svathase through the
heteroeyzous mosquito phase; allowing us 1w assay
their performance as knockout haploids in liver
stage. ATPase kmockouts were indistinguishable
from wildiype in in=vitro liver siage assays in terms
aof the growth size, nuclear content, and merosome
production. Robust progression of the knockout
parasites in to bklood stage confirmed the
dispensability of mitochondrial ATP synthesis in
liver stages. Hence, we speculate that energy
metabohzm in the liver stage resembles that in the
blood stage, relying predominantly on ghvcolysis for
ATP production.

1. Iniroduciion

The combination of drug resistance, lack of an
effective vaccing and ongoing conflict and poverty
mean that malaria remains a major global health
crisis. Understanding  metabolic pathwavs ot all
parasite life stages 15 imporant in prioritising and
targeting novel anti-parasitic compounds. Recently
it has emerged that malaria parasites adopt starkly
different modes of enerpy metabolism in different
parts of thewr life cyele. Most cukaryotes produce
their ATP using either of two rowtes: glyeolysis, or
ghveolysis followed by oxidative phosphorylation,
Glyeolvsis takes place m the cytosol, [T access (o
oxygen 15 lmited within the cell, glucose (the main
energy precursor) will be converted to either lactate
ar ethanol after glyeolysis. During acrobic
conditions however, the end product of glycolysis
will be pyruvate, which is then transformed into
acetyl CoA inside the mitochondrion. In the next
step, acctyl=CoA is modified through a series of

n

chemical reactions to produce ATP through the
tricarboxylic acid (TCA) cvele. The evcle also
comsumes oxyveen, reduces NADG o NADH, and
produces carbon dioxide and water a5 waste by-
products. The NADH generated by the TCA cyele i
fed into the oxidative phosphorylation'electron
transgeort chain {ETC) which builds up a proton
gradient to dove mitochondnal ATP synthesis. The
net result of these two closely linked pathways is the
oxidafion of muirients o produce vsable ehemical
energy in the form of ATE

Whereas amimals switch between glveolysis and
oxidative phosphorylation depending on oxygen
availability, malaria parasites make this switch when
changing hosts, seemingly independent of oxygen
availability. For example, blood stage malaria
parzsites mamly depend on anacrobic glycolysis.
Despite having access to oxXygen, parasites convert
glucose scavenged from the host o lactate . Even
though slycolysis provides the main source of ATP
for bleod stage malarie parasites, mitochondrial
electron tranaport is not completely inactive in the
blood stage. Rather, parasites utilize a conventional
ETC ¢vele o regenerate wbiquinene for pyrimidine
synthesis . In contrast, genctic knockout studies and
chemical inhibition assays have demonsirated the
essentiality of TCA cvcle enzymes during sexual
differentiation . Similarly, the magonity of the genes
associate with TCA cvele and clectron transport
chain are known fo be essential for the mosquito
stage but dispensable in blood stage, which is
consistent with glycolysis being the main source of
ATP . The energy metabolism of the hepatic stage of
Plasmodium, on the other hand, is largely unstudied
by reverse genetics due to inability of these knockout
parasites w0 survive through the mosquito stage,

ATP synthase, also known as complex ¥ of the ETC
(Fig 1}, is the enzyme complex that catalyses ATP
synihesis from ADP using the proton gradient
generated across the inner mitochondrial membrane .
ATP synthase consist of two major functeonal
domains: 8 membrane=gxirinsic F1 domain; and a
membrane=intrinsic FO domain, which are joined
together by ceniral and peripheral stalks. F1 is the
catalvtic part of the encvme where ATP 13 formed
from ADF and Pi, whereas Fi} contains a motor to
generate rotation . The F1 domain of the ATP

Rirkunia Lol of Medicine, November 2005, Fal 6: Mo |
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synthase 15 an assembly of five globular proteins, o,
By 6 and £, with the stoichiometry o333y 1581l .

Sturm et al. in 2015 generated a gene knockout of
the f subunit of ATP synthase in P berghei that grew
well at blood stage implying that mitochondmal ATP
synthesis was dispensable m blood stage parasites,
which is again consisient with & primary role for
glycolvsis in generating ATP . However, the ATP
synthase f subunii was shown to be essential during
masquite stage. particularly for ookinete to oocyst
development . Given the ohserved defects in the
mosquite stage it was not possible to study the effect
of the ATPF synthase knockout in liver siage
development. Therefore, this

gene was & good candidate to apply the
complementation  system  that was  established
previously (10§ and 1o explore energy metabolizm in
the malaria parasite liver stage.

In this siudy 1 complemented the ATP synthase [}
susbuiit knockout with wildtype ATP syithase p
subumit by crossing the red fluorophore tagged pene
deletion parasites with green fluorophore tagged
wildiype parasites, By carcfully analyzing the
genetically complemented ATP synihase | subunii
knock oul sporozoiles in vitro using cultured liver
cells, | could observe their growth and development
in the absence of mitochondrial ATP synthesis. [was
also able to study their development in vivo by
allowing mosguitoes  with complemented ATP
synthase mutants to feed on naive mice and assay for
the recovery of a PO blood stage, which 1 could
genotype, and drug select (the knockouts are
pyrimethamine resistant). Complementation
allowed me to bridge the ATP synthase B subunmit
knockout through the mosquito stage and produce
spornzoites with no ATP synthase [} subunit, which
were then used to infect liver cells in vitro and mice
by mosguite bites.  In this way | explored the
viability of ATP synthase B subunit deficient
parasites in the liver stage and provided the first
evidence that liver stage rodent malaria parasites are
ot dependent on mutochondnal ATP synthesis,
which is the first insight into their energy
metabolism. e

2, Materials and methods

1.1 Parasites

A elonal population of P berghei ATP synthase p
knockouts carrying the mCherry fluorescent marker
and hDHFR {drug selectable marker) was generated
by Dr Angelika Sturm,

The PhaP48/45K0 strain was provided by Andy

Reafivena Sfournal of SMedicire, November 2008 bl 6 Mo, !

Waters (Liniversity of Glasgow, Glasgow, Seothmd),
Pb ANKA parasite lines expressing GFP and
miherry fluorescence markers were developed by
D Dean Goodman based on Rathnapala etal .

2.2 Infection of Anopheles stephiensi

Adult females of A stephensi reared under standard
insectary conditions {adult mosquitoes were grown
at 27 *C with humidity of 80% and light: dark
photoperiod of 14: 10 hours with a 1=hour romp iny
were allowed 1o feed on anesthetised mice that had
been infected with the following combinations
(2x 105 parasites from each strain were mixed and
two independent experiments from each coinfection
{total four coinfections | was performed).

ATPEROmMCH [parasites having ATPR
replaced  with, hDHFR  gene lused 1w
mi_herry fluorescent marker |

ATPREOMCh » ATPAWT=GFP [parasites
having ATPR replaced with hDHFR fused 1o
miCherry, mixed with a wildtype ATPE locus
expressing GFP from a different genetic
locus |

ATPAWTmCh x ATPRWT-GFP (parasites
with a wildtype ATPR locus and expressing
mherry from

another genetic locus mixed with ATPp
wildlvpe parasite expressing GFP from
another genetic locus)

PhsdRM45K0 [parasites lacking PhsdE and
45; no=fuorescent strain |

ATPEROMCh Phed®45WT x ATPEWT
P48/ASK (parasites having ATP[ replaced
with hDHFR fused to mCherry fluorescents
miaker, with a wildtvpe Phsd3/45 locus and
mixed with parasites carrying . a wildivpe
ATP[i gene but lacking Phs 4845

ATPEWTmCH PhsdB8/45WT x ATPEWT
Phsd8/45K.0 (parasites with wildtype ATPR
and Phs48/45 loci and expressing
mCherry from another genetic locus mixed
with non=Mluorescent parasites with a
wildtype ATP locus but lacking Phed8/45)

First, the donor parasitic strain ATPRKOmMCh was
used (o infect mosquitoes as a4 preliminary
experiment. Screening of ATPE kmockout and
wildtype parasites was performed with the primers
listed in Tabie 1 wsing the following PCR conditions.
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Imitial dematuration 95*C  Imin
3Moveles 95°C  15sec
559 20sec
T2°C  3min
Final extension T25C Emin

The aim of this trial was to confirm the absence of
nocyats in midgats of the mosquitoes and henee the
essentiality of AT synthase [ subunit for mosquito
stape transmission of parasites (Fig 3),

Mext, the oocysts from the mosgquito midguts day 12
post infection, and salivary gland sporozoites dav 21
pest infections for the two cross experiments and
cquivalent controls were analvsed. An
immunaofluorescence assay (1FA) was used to detect
fluorescent expression of ATPEKOmMCH
PhsdB/d3WT x ATPRPWT P48/45SKO salivary gland
sporozoites as described (10) using rabbat anti-
mCherry (1: 250; Abcam abl674535)Alexa Fluor
346 goat anti-rabbit 1gGo (0:1000; Molecular
ProbesiThermoFisher) for ATPREOmCh =
ATPAWT-GFP. The number of cocysts and
sporeoites per mosgquito was recorded and the ratio
of sporozoites/oocysts was compared  between
parasites of ATPEROmMCh x ATPEWT-GFP and
ATPEPWTmCh x ATPRPWT-GFP from twa
independent experiments using student Lest.

1.3 sporozoite infections of HepG2 cells

All the sporoeoites from each cross experiment were
incubated with Hepdi2 cells { 20,000 sporozoites per
well) for 68 hours with cells fixed at 68 hours post
incubation (hpil. An 1IFA was carried out (107 for
wells fixed at 68 hours by staining parasites with
rabbit anti=mCherry (1: 250; Abcam
abl67453 v Alexa Fluor 346 poat ant-rabbit 1pl
(1:1000; Molecular ProbesThermoFisher) and
Hoechst 33342 (Spug’ mi), Next, the number of nucle
per parasite and the area of each parasite were
compared to their corresponding control parasites
using images taken at 40X magnification of the Leica
DM 2500 epifluarescence microscopy, Images were
analyvsed by Image J (1468, Wayne Rasband,
Mational Institutes of Health ) software. Student 1-test
(unpaired) was used to compare the average growth
size differences 6% hours post infection and x2
analysis for nuclear content for parasites pooled from
4 independent experiments. At 70 hpi, detached cells
and merosome  production were observed  and
counted wsing an Olympus CKX41 compound
fluorescence microscope at 40X magnification
{ Table 2),

2.4 $|1nm2.oi1.4:in1‘|:-|:'tinnsi!1 mice
Infected mosguitees (day 21 post infection) were
allowed 1o feed on naive mice (PO population by

12

biting ) and dissected salivary gland sporozoites were
IV impected nto naive mice as 1000 and 10000
sporozoites per mouse (PO by sporozoite [V). Mice
infected with ATPRKOmMCh x ATPEWT-GFP were
treated with pyrimethaming (T0pe'ml: Sigma) onee
the parasitemia regched approximately 5% amd
followed up for a further 14 days. In addition to the
pyrimethamine treatment, fluorescence microscopy
and PCR analysis (primers; Table 1) were used (o
genolvpe the resultant parasites from each
experiment.

1.5 Statistical analysis

All statistical analysis was done using GraphPad
Prism (CGraphPad Software, La Jolla California
USA).

3, Results

3.1 Paragites with ATP synthase i subunit gene
deletion {PRATPEROmCh) show slightly impaired
growth during blood stage but fail o infect
mosquitoes All the expeniments from generating the
PhATPEKCOmCh strain, transfection, sub-cloning to
generate asingle parasitic strain and their blood stage
giowth experiments were done by De Angelika
Sturm/ University of Melbourne, This work
confirmed that the ATPRKO parasites complete
blood stage growth, suffering only a slight growth
defect . Further, when the knockoui strain was
mtroduced w0 AL stephenst mosquiloes, parasiles
failed to produce any oocysts . Hence, it was
confirmed the i subunit of the ATPase gene is not
essential for erythrocytic development but required
for parasite transmission through mosquitoes.

To further verity the sbove finding, the cloned
ATPRROmMCHh was PCR genotyped (Fig 3A) using
primers listed in Table | and fed to mosquitees, The
absence of oocysts in the midgut infiected with the
knockout compared to the wildtype control (Fig 38)
corrohorated the published result |

3.2 Crossing o wildtype parasites complements the
ATP synthase f subunit gene knockout defect in
mosquito stage development

To determiing if the effects of B subunit of ATPase
pene deletion (ATPEKOmCh) on porasite growth
during mosquito stage could be complemented by
crossing to parasites carrying a wildtype copy of the
allele (ATPEWT), AL stephensi mosquitoes were fed
on mice cosinfecied with (1) ATPRROmCh x
ATPRWIT-GFP and (10 ATPREKOmMCh Phsd845WT
x ATPWT PAEASEO with their equivalent control
SIEAins,

Rirkunia Lol of Medicine, November 2005, Fal 6: Mo |



Table §: List of primers used for screening of genes

Research

Ciene 573" Expected size (hph
ATPE
48] 5P COGCTCAGGAACGAATTTAG 3670
ASP | TGTGAATTCOGTCOCAACAAACAATTAACA -
WT sP TGATTTTAGTGGTTCAAAAGCTG &7
ASP | TGTGGATCCCATTTGTTITAGCCATTTC )
PAR/45
KO SP CATTCATACATACATGTGTATGG 1300
ASP | ACGCATTATATGAGTTCATTTTAC
WT P TTTTGGGAACAGCCGTTIT 639
ASP | TTTGTTTGCACGCTAGCACT
GIMO
GFP
GFP SP AACTGAAAAAGAGCGCAAATG 1570
ASP | COCCAGAATTCCCATGAACTG -
Mo GFP 5P GUGGUCOGUGTTITOGTATTATGCACGCAAC .
ASP | TCTTGAGGAACGOGATAGACAC L

Tabile 2: Number of mChermy expressing merosomes generated by cach stramn at 70 hpi m the

ATPRKOmMCh study

Strain

Number of mCherry expressing
merosomes (number of trails=4)

ATPR " x ATPp " -GEP 15211

ATPR™ 'mChx ATPp " -GFP 75:34
ATPR ™" Phsd8/45" x ATPR " P4RA5 31-34
ATPR" 'mCh Pbsd8/45" ' x ATPR " Pbsd®ids 5520

Eemp-rad

ARPad, L

Figare 1: A dizgram showing mitochondnal tricarboxylic acid cvele (TCA) and electron transport chain (ETC)
to represent the gene candidate of the studv. ATP synthase is the complex V of ETC which harvest ATP, generated
through the mitochondrial membrane proton gradient.

Rfun Fovermal of Medicine. November 2008; Fol 6 No [
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Flgure 2: Schematic representation of the predicted parasite genotypes at the polyploid oocyst stage
and haploid sporozoite stage after allowing mosquitocs to feed on mice dually infected with
ATPPROmCh and ATPPWT-GFF parasites. The ATPPKO mutation prevents self-fertilization of this
parasite line, so two genetic combinations are possible in the polyploidy ooeyst: cutcrossing creating
an cocyst with both ATPRKOmCh and the ATPEWT-GFP allcles (orange phenotype) and sclf-
fertilizafion yielding oocysts with only the ATPPWT-GFP allele (green phenotype). Following
sporogony, the parasite returns to the haploid state yiclding four possible genctic combinations of the
ATPRKOmCh and the ATPRWT-GFP genes: The original ATPEKOmCh (red) or ATPPWT-GFP
{green) alleles alone, a combination of both the ATPPKOmMCh and ATPEWT-GFP alleles {orange) or
parasites carrying neither allele (colourless).

EOMA from ATPase KO blood MidgUt (notjinfected with

Midgut infectad with
ATPasef KO parasites

WT parasites

Figure 3: Confirmation of ATPasef} knockout clone (A ) PCR reaction showing the ATPasef gene knockout!
deletion of the ATPase  gene. Pnmers used are, control; to amplify a known region in the parasite penome.
WT; to amphify the wildivpe gene, [§ KO; to amplify the knockout gene { Table 1) (B} Mosquito madguts infected
with {1} ATPascfi KO (1) control wildtvpe P. berghel to compare the absence of knockout oocysts in the
mercurochrome stained midguts { zrrow head shows an oocyst )

14 Rrdmana fowrnal of Medicive, November 2008; Vil & Na |
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Figare 4: Mosguito stage development of ATPRKOmCh x ATPPWT-GFP dual infected parasites
colour oocysts at day 12 post infection expressmg mChermry (ATPaseKOmCh) with GFP { ATPPWT-GFP) and
oocysts with GFP alone { ATPW T-GFP ). The salivary gland sporozoites day 21 post infections are stained with
Cherry antibody to show the presence of ATPREKOmCh (B} Graph showing a compe n of the ratios of
gland sporozoites’ oocysts between cmss and control strains (P=0.6448; student i-test) ns; not
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Figure &: PO blood stape growth of ATPRKOmMCh pamsites (A) Fluorescence microscopy images showing (1)
recovery of ATPEWTmCh x ATPPW T-GFP parasites with both GFP and mCherry expression and knockout
parasites expressing mCherry (ammow head) and GFP. from ATPREKOmCh x ATPAWT-GFP (1) images of red
colour ATPRKOmCh parasites (arrow head ) mixed with P48/45K0 and the equivalent control. The P48/45K0
strain has no miact flusrescent marker hence only the red colour expression can be seen. (Parasite DNA has been
strained and scen in blue colour) (111} genotypes of pamsites recovered as PO which include all the expected
genotypes post recombination at mosquito stape: ATPRKO and ATPAWT, P48/45K0O and P48/45WT and
pamasites with (KO} and without (WT) GFP. Pnimers in Table 1 (B) (I} pyrimethamine selection of PO
ATPRKOmMCh x ATPEWT-GFP pamsites showing the elimmation of dreg sensitive GFP expressing wildtype
parasites while the number of mCherry expressing ATPREOmCh parasites show a drastic increase over 2-3 days
post treatment (11} genotvpe of parasites recovered through the drug treatment where all the parasites have

knocked-out ATPasefl gene.

The replacement of the ATPP coding region with
mCherry fused to ARDHFR in ATPREK.OmCh parasites
allovwrs tracking of ATPRKO genotvpe after sexual
reproduction. Following sexual recombinabion in
mosyguitees and encystment, cocysis were seen 12
days post infechon. As expected (Fig 2). there were
only two phenotypes of oocysts present; orange
colour recombinants carmrying both ATPFKOmCh
and ATPRWT-GFP genes and green colour self-
fertilized oocysts with ATPEWT-GFP (Fig 4A). Due
to the growth defect of ATPP zene deletion, scli-
fertilized ATPPKOmCh parasites expressing only
the red colour did not complete their cocysis
development. which explains why 1 saw no red only
oocysts . Mevertheless, salivary gland sporozoites
with mCherry expression could be seen (Fig 4A)
confirming the survival of parasites having knockout
ATP synthose [} gene in mosquito stage. Hence.
complementation of the ATPBKO m the oocyst
restored sporozoiie production in both co-mfections.
In addition. there was no sipmficant difference
(P=0.644%; student t-test) between the ratio of
sporozoltesoocysts developed by the ATPRKOmMCH
x ATPAWT-GFP compared to the contro] {Fig 4B).
Due to the low level of mCherry expression scen in

1o

ATPPKOmMCh-Phs48/45WT x ATPRWTmCh-
Pbs48/45K 0 cross; the number of red colour oocvsts
could not be counted. However, all the sporozoites
from the ATPRRKOmCh-Phs48/45WT x
ATPEW Tm(Ch-Pbs4£/45K0 cross showed mCherry
fluorescence despete having a mix of ATPKOmCh
and ATPRPWT genotypes. This suggests significant
carmy-over of transcnpts and/or protein from the
shared cytoplasm of the oocyst that could mask any
phenotype resulting from the loss of ATP synthase f§
subunit activity in sporozoites .

1.3 The role of parasite-synthesized ATP synthase
ft subunit gene in liver stage development

Sporozoites recovered from the test and control
crosses were used 1o nfect in vitre cultures of
HepG2? liver cells. and parasite development was
asscssed by IFA at 68 hours post infechion. By 24
hours, any residwal fuorescent mCherry protein
seen in the sporozoites was lost and the parasites
could be genotyped by fluorescence expression . As
seen in mages (Figs 5A.B). there were red colour
ATPRKOmMCh parasites present 68 hours post
mfection as fluorescence expression allowed us 1o
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correlate liver stage parasite size with the presence of
an active ATPase B subunit pene.  In the
ATPRROmMCh x ATPEWT-GFP cross, parasites with
only the red colour as well as orange colour parasites
were products of recombination of orange colour
oocysts which came from cross fertilization of
ATPRROmMCh and ATPEW T-GFP(Fig 2). Similarty,
parasites which express only green colour could bea
result of either self=fertilization of ATPWT=GFF or
from the recombination of orange colour pocysis
(Fiz 3A) A similar pattern was seen in the parasites
from the ATPRKOmMCh Pbs48/M45WT x
ATPEWTmMCh PhedB/45K 0 cominfection 63 hpi (Fig
5B). In the absence of a second fluorophore however
it owas not possible to distinpuish ATPEKOmCh
Phe48/45WT selt-fertilization from ATPRROmMCH
PhedB/A5WT x ATPEWTmCh Phsdg/43K0
recombinants, Depending on the size of each parasite
secording (o the red colour they expressed, there was
no significant ditference {P value=0.22%2; student -
test) in between the cross and control parasite
development a1 68 hours of infection (Fig 5C). The
similanty in pacasite size corfelated with similar
numbers of nucler present (Fig 500 i ATPEROmCh
parasites at &8 hpi compared to their wildtype
equivalent (P wvalue=0.0389; ¥2). Bath
ATPREROmMCh and wildiype lines produced parasites
containing more than 100 nucles,

Prodection of detached cells and merosomes was
assaved at 70 hours post infection (Table 2) and the
presence of mCherry expressing detached cells and
merosomes in both cross infections  confirmed
ATPREOmMCh ability to complete the hepatic phase
replication in in=vitro,

The ability of ATPEROmMCh parasites 10 complets
liver stage in naive mice m vive was tested using
both bite=buck and injection of punified salivary
gland sporozoites.  Mice infected by either strategy
became infected within the expected period for a
wildtype parasite (day 4-5), and fluorescence
microscopy revealed the presence of mCherry
expressing  parasites in the infected mice,
demanstrating that parasites carrving ATPEKOmCh
could complete the liver stage (Figs 6A T and 11},
However, the proportion of red celaur parasites was
very low in comparison o the wildivpe parasites,
Mevertheless, all gene combinations expecied as PO
following recombinstion, were detected by PCR
screen, ancluding the Phsd83/45K0 allele,
presumably  transmitted via the male ATPRWT
Phs+8/45K0 gamete (Fig 6.A 1),

To further venfv the presence of ATPRROmCh
parasites, and o enhance the number of parasiles
present in the population, | selected for mutang
parasites using pyrimethamine resistance linked to
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the ATPBROmMCH locus (Fig 6B [) Following
infection with sporozoites from the ATPREOmCh x
ATPEWT=GFP cross, the mice were treaied with
pyrimethamine after the infection was established (7
days post infection). All parasites except mCherry
expressing parasites were cleared after 4 days of
pyrimethamine treatment and did not reappear over
further devs of observation as confirmed by the PCR
{FigoBIl).

4, Discussion

[nn this sudy | have used a reverse genetic strafegy to
make one of the first explorations of energy
meetabolism in the liver stage of malaria parasites,
Previously, energy metabolism has been difficult (o
assay in liver stage malaria parasites. The liver is
difficult to access, and the number of parasite s
relatively miniscule. An additional problem is that
the liver cells are metabolically active, so teasing out
the parasite metabolic activity froam that of the host is
problematc, To address this, applicd my genetic
complementation strategy (10} to bridge knockout
alleles of mitochondrial ATP synthase through
mosquitoes and then on to liver stages to assess
essertiality of this gene in liver stage parasites,

The ATP synthase [i subunit has been the subject for
genetic manipulation in both P faleiparum and P
berghed strains. An early report concluded that the B
subumit of ATP syothase was essential in P
falciporum blood stage on the grounds that no
knockout could be obtained after concerad effor
In contrast, a knockewt of the f subunit of ATP
syithase was obtainable in P berghei parasites and
cavsed only a minor growih defect , which is
consistent with a plobal knockout program for
several ATP synthase subunits in which most were
found to be dispensable . What can we make of this
apparent differcnce between reliance on
mitochondrial ATF synthase in rodent and human
malaria parwsites? One possible explanation 15 that
P falciparum  preferemtially  invades mature
erythrocyies whereas P berghel utilises
reticulocyvies, which can perbaps provide more
metabolic resources than mature  erythrocytes,
Reticulocytes have a complex, enriched metabolic
prefile than mature ervihrocytes and thus a greater
metabolic overlap between parasites occupying
reticulocytes and mature erythrocvies has been
observed from multiple knockout studies . A
potential confounding factor 15 the reliance on
absolute pene knockouts in P falciparum rather than
comditional knockouts.  Indispensability is ofien
inferred by the lack of ability 1o procure a knockout,
However, if a gene knockout incurs a growth rate
cost, it can be difficult to recover knockout parazites,
It will be interesting 1o leam if mitochondrial ATP
synthase is dispensable or not in human malaria
parasites at hlood stage.
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When the [ subunit of ATP synthase knockour P,
berghei parasites were introduced into the mosquito
stage, progression from ockinete fo oocysis was
found to fail | Similar to many of the genes related to
cither TCA eyele or electron transport chain, these
mitochondrial ATF synthase knock=out parasites
appear unable to scavenge sufficient resources from
the mesguito to sustain their development. Trehalose
rather than glucose becomies the key sugar molecule
in the mosquite hemolyvmph  amd the accessible
quantity may be limiting i companson 1o the
erythrocyie stage . Indeed, a picture is gradually
eimerging that parasite maturation and proliferation
in the mosquito is constrained by the accessibility of
limited metabolites, which is manifested by parasite
death at various stages in the mosgquito midgut for
different metabalic knockouts . In addition to any
limtation of resources in the mosguite hemolymph,
it iz also possible that the protective cyst wall is a
substantial barrier for the exchange of metabolites.
Whatever the case, itis clear that the parasites require
o robust, functioning mitechondrial energy
penerating svstem (o sustain themselves within
msquitoes

Reliance on a complete system of mitgchondrial ATP
synthesis machinery in malaria parasite mosguito
stages creates an obvicus blockade for reverse
genetic studies of liver stages. | presented a genetic
complementation  strategy  that allowed me 10
produce  gene of interest deficient  sporozoites
despite the [act that the pene was essential for
mesquito stage development of sporozoites . In this
waork 1 applied the same approach to observe liver
stage growth of the ATP symthase [ subunit deficient
P, berghei strain. By crossing to two different strains,
one a wildtvpe P. berghei having GFP inserted into a
null chromosome [chromosome 6; | and second a
male sterile ling Phs 48/45 | the lack of the active
subunit was compensated. By using two
fluorophores in the ATPFW TmCh x ATPRWT-GFP
cross, | could ensily follow up the self=crossed
para=ites and recombinants. The ATPR knockout
parasites become female stenle once intreduced inio
the mosguite therefore [ used the male sterile strain
i cross with, with the aim of increasing the number
of recombinant parasites in the resulting progeny.

With the cross of ATPfi knockout parasites into the
parasites with wildtype locus of ATPE, | could
restore the growth of oocysts and the observed
progeny had no detectable difference in terms of
proshuction of oocysts or salivary gland sporozoites
(Fig 4}, Similarly, mCheiry expressing sporozoiles
wiere readily recovered from both crosses. Sinee the
reported phenomena of “carrv=over” of oocysts
prodeins into the sporozpites , all the sporozoites [
recovered were red in color. Therefore, 1 did naot
attempt 1o further analyze the motility of the
sporozoites as it can he misleading with the carry-

I8

overof foreign products.

I ohserved normal growth of ATPR knockout
parasites { genotyped by their red fluoreseence) in in=
vitro livercells (Fig 5, with no significant difference
in average size, nuclear content nOr mMernsOmes
produced between ATPR deficient and wildtvpe
parasites {Table 2} strongly suggesting that a
functional ATP synthase gene 15 not required for liver
stage development.

To further confirm normal growth of these knockou
parasites 0 in=vivo liver stage, | next studied the
capacity of mutants to progress o the next blood
stageP0 by infecting naive mice with the
complemented sporozoites from the cross, Parasites
were recovered from mice infected with both bite=
back and IV sporozoiie mjection (1,000 and/or
10000 sporoeoites per mouse ) within time frames (d
4-5) equivalemt to wildtype parasites, strongly
suggesting that the ATPR deficient parasites
successfully completed liver stage development in
vivo as well as in vilro. Fluorescent microscopy
ohservations revealed the presence of only a small
proporiion of red fluorescent parasites with a higher

rtion of parents and recombinants recovered
{Figs 6A LI, The fact that the knockout parasites
have a slight growth delay in blood stage  perhaps
explains the low numbers of red Muorescent parasies
present in the PO progeny. To increase the knockout
parasite population in the ATPEKOmCh x ATPEWT=
GFP cross, 1 treated infected mice with
pyrimethamine once they reached approximately 5%
parasitemia. Since the GFP expressing parasites are
pyrimethaming sensitive, the treatment enriched red
color parasites {Fig 61 1). It was not possible to treat
ATPREROmMCH Phsd3/45WT s ATPEWT PAR/45KO
infected mice with pyrimethamine as both ATPEKO
and Phs4 843K 0 have hDHFR inserted and are thus
pyrimethumine resistant. Phenotyping of parasites
by PCR further confirmed the presence of
ATPREOmMCh parasites {Figs 6A 11 and B 11 as well
a8 the recovery of other penctic coimbinations of
parasites post recombination {Fig 6.4 1),

With careful analysis of ATPRKOmMCh parasite
growth in liver stage and further into the P blood
stage, | here confirm the dispensability of the
presence of & functional ATP synthase complex in the
inner mitochondrial membrane during liver stage
development, It has been previously repomed by
Boysen and Matuschewski  that the complex | of
electrom transport chain, the NADH:ubiguinone
dehydrogenase complex is also not essential for liver
stage growth of . berghei. They used a similar
approach to generate sporoeoites with the pene
kmockout and 1o recover the MY knockout parasites
without my refinement of fluorescently tagging
knockout parasites, Nevertheless, my findings are in
line with this carly work suggesting mitochondrial
energy metabolism is dispensable in rodent malaria
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parasite liver stage,

In the absence of the complex V of electron transporn
chain, the parasites must either vse a different
appreach to vield ATP driven by the proton gradient
across the inner mitochondnal membrane or a
different mechanisin eather than depending on the
ATP synthase complex. The most likely hypothesis is
that rodemt malaria parasites rely primarily on
glycolysis for their ATP production in liver stages
Justas they do inblood stages,

This first foray info the reverse genetics of malaria

site liver stape energy metabolism provides a
finding that hepatic stages of the rodent malaria
parasite probably don't require mitochondrial ATP
synthesis, My tentative conclusion is that liver stage
parasites resemble blood stage parasites inrelying on
glycolysis to generate mosi of their ATP.
MNevertheless, | demonstrate the excellent utihity of
my complementation strategy to undertake reverse
genetic studies of liver stage malaria parasitc encrgy
metabolism for which there has previously been an
Impasse.
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Cardiovaseular Risk Assessment in Diabetes; Challenges and Opportunities

D HM M. Hervath Senior Lecturer in Medicing Faculty of Medicine Universine of Ruhuna

Introduoction

Duabetes melhtus (DM} is o major public health
problem  worldwide. Current global estimates
indicate that this condition affects 415 million
people and is set to cscalate to 642 million by the vear
2040, A further 193 million people with diabetes
remain umndingnosed due 0 the often mild or
asymiplomatic nature of this condition,

South Asia is one of the worset affected area with
diabetes and it is cstimated that 8-12% of people
living in South Asia have type 2 diabetes mellitus
(T20M). Accumulating evidence suggests that the
prevalence of diabetes is rising in almost all parts of
the world, but this rise iz reporied 1o be much higher
in South Asia compared to the other parts of globe,
Similar to rest of the South Asien countries, dinbetes
i5 rising in Sri Lanka too. Fernando et al showed that
the prevalence of dishetes was 5% in 1994, however,
it had increased by almost three folds in some part of
the coudntry within next two decades, It is interesting
nate that the prevalence of diabetes can very depend
oin factors such as peopraphical area, Study
population {e.g=rural versus urban ), ethnicity and
the diagnostic tool used to diagnose disbetes.
American Diabetes Association {ADA) has
recomimended three diagnostic tools namely plasma
glecose criteria, either the fasting plasma glucose
(FPG) or the 2=h plasma glucose (2=h PG) value
during a T5=g ol glucose wlerance test (OGTT), or
glycosylated hemoglobin (HbAlc) However,
previgus studies conducted in particular in Asm
suggest that disgnostic performance of these tests is
not unitorm.

HhAlc as diagnostic test offer several advamtages
over fasting blood sugar. Firstly, HbAlc is less
affected by dayv=to=day variation in plasma glucose
and secondly it doesn't reguire fasting and dietary
preparations. It is also now formally endorsed in
many countries as & dispnostic test for T20DM.
However, debates still continue regarding  its
applicability for diagnosis of dizbetes, Even though,
HbA ¢ is found to be effective in predicting diabetes
especially in Caucasians there is limited evidence of
its diggnostic utility in South Asians.

Considening  different phenotypes of diabetes and
other characteristics such as genetic differences in
the concentration of hemoglobin, and the rates of
glyeation , more evidence and data are needed 1o
evaleate HbAlc cut=off points in diagnosing
diabetes and pre~diabetes i Sri Lanka, The fest

0

study presented in this oration was done with aims of
determaming the optimal HbA 1o cut=of points for
detecting diabetes in Sn Lanka and to study the
sensitivity and specificity of cut-off levels of HbA Lo
recommended by the ADA against the gold standard
oral glucose tolerance test (GTT)

Study 1

Use of HbA lc to diagnose type 2 diabetes mellitus
among high risk Sn Lankan adults

Al

Even though, glycosylated hemwoglobin (HbhAlch
was foumd to be effective m predicting diabetes
especially in Caucasians thene 15 hmited evidence of
its diagnostic utility in high risk S Lankan adults.
Thes study aimed to determine the opiimal HeAle
cut=off points for detecting diabetes in a high sk
population in Sn Lanka,

Migerials and methods:

This community based study consisted of 254
previously healthy adults with history of disbetes in
one or more firsdegree relatives. Fasting plasma
gleeose (FMG) , glucose tolerance test (GTT) and
HirA lc were measured in all and GTT was used asa
reference 1o diagnose T2DM. Receiver operating
characteriztic curve was created 1o find the optimum
HbA e cut=ofT value to predict diabetes.

Results:

The mean age of the study population was 5003
(12.17 vears, and 48.6% were females, The mwean
FBS, GTT (2 h glucose value) and HbAle were 102
mgdl, 145 mg/dl and 6.1% respectively. OF the
total number of 254 subjects, 12.2% {n = 31} were
diagnosed with diabetes based on FPG enterion of
126 mgidL and 16.1% {n = 41} were diagnosed
baged on GTT (two h valee of _ 200 mgidL),
Significantly higher number of subjects (n = 70,
27.6%) were diagnosed with diabetes based HbA l¢
criteria of _6.5% (P <001}, Nearly 10% of subjecits
(25/254) were detected to have disbetes based on all
three tests. Twenty seven {11%) were diagnosed to
have diabetes by both FPG oand GTT. Out of 41
subjects diagnosed with diabetes based on GTT
criterion, 8 were found to be non=diabetic based on
both FPG and HbALe criteria, Ot of 70 subjects
diagnosed with diabetes based om HbA e, 34 (48%)
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were found 10 be nonsdiabetic based on both FPG
and GTT. Owerall less than half of the subjects
diagnosed as T2DM by HbAlc fulfilled the critenia
for diabetes based on FPCG (35%) and GTT (41%).
Interestingly, all patients detected to have diabetes
based on FPG, were found 1o have diabetes gither by
HbAle or GTT . The prevalence of pre-diabetes
based on FPG and GTT was 2T%, and 19%
respectively. With the HbAlc, the prevalence of pre-
diabetes rose 39%% and it was significantly higher
than the both GTT and FPG {p = 0.01). Considering
GTT as the gold standand, HhA 1¢ at cut=oft value of
_6.5% had TE%, sensitivity and 82% specificity, In
comparison, FPG had a comparatively  lower
sensitivity (65%), but had o higher specificity (93%).
When FPG and HbAle were wsed in combination,
the sensitivity improved to 82% and the specificity
remained at 82%. The diabetic group with Hbalc
=6, 5% were further categonized into two groups
based on 2<h value of GTT (presence of TIIN or
not}. Resulis showed that both age and BMI were not
different between subjects with or without T2DM.
However there is significant difference of mean FBS
values between the two groups even though all of
them have T210 based on Hbale. BROC curve was
performed to assess the discriminative capecity of
HhAle for detection of T2DM. The area under the
ROC curve for the ability of HbA Le to predict T2DM
based on GTT was 0,911 {SE 0,02}, The best cut off
point of HbA ¢ value 1o predict T2DM occurred at
6.35 (sensitivity of 80.3%, specificity 79%). When
the lower cut-off value of 6% was used. the
sensitivity improved to 95%, but it was at the
expense of reduced specificitg67%). HbAle had a
positive and significant correlation with GTT {r =
078, P=<0.001 ) and FBS {r=0.70, P< 0001 ),

Conclusion:

Our study showed that optimum HeA1C eut—off for
detecting diabetes was 6.3% and it had beter
sensitivity, but lower specificity than FPG. This
study furifer showed that the prevalence of diabetes
would become double ifHbA ¢ is used over FPG o
sereen this high risk population in Sn Lanka.

After knowing that Hbale 15 better in many ways
than FBS in detecting diabetes in high nisk
individuals we were intercsted to know which
cardiac risk score is better in predicting cardiac nsk
indiabetic individuals in Sri Lanka. This is important
due to the fact that patients with T2DM  have a
considerably higher risk of developing
curdiovascular disease (CV DY) compared with age-
and sex-matched patients without T2OM. They have
a two to fourfold increase in risk of having ischemic
heart disease (THD) and a 1.5 to 3.6«fold increase in
mortality, Due to the heterogeneous naiure of the

Ruhuma Sovarwal of Wedioine, Novemter HIS; Fol 6: Mo §

disease, prevalence and pattern of CVD risk factors
vary among individuals with T2DM and therefore
the tisk of developing cardiovascular events such as
coronary artery discase and stroke 15 also different.
Recognizing CVI» early at asymptomatic stage is
important & several primary prevention strategies
are proven to be effective in reducing future
vardiovascular events in patients with T2ZDM. In
particular. lipid-fowering therapy with statin, blood
pressure  control with  anti-hypertensives, and
antiplatelet therapy with aspirin have been shown to
be effective in patients with TZDM. Indications of
these primary preventive strategices are decided
based on the cardiac risk, For an example, aspirin
therapy is recomimended by the Amencan Diabetes
Associaton (ADAY for patients with T2DM with a
10-year cardiae risk of 10% or above. Although
interventions  focused on  individeal CVD sk
factors have proven benefiis in patients with T2DM,
a previpus study has shown that adopting total risk
approach, in comparison o treatment decisions
being based on the level ofa single risk factor, could
lead 1o reductions in expenditure, However, it is
unclear whether these nsk assessment tools which
were primarily developed using data of differemt
cthnic group and geographical location can be used
for our population.

Over the past few decades, several risk assessment
{ols have been developed 1o estimate the total CVD
risk in individuals with T2DM. The Framingham
nsk score is one of the most widely used sk
assessment iools globally. 1t s based on the findings
of the Framingham study conducted predominantly
among the Caucasian population, The UK
Prospective Diabetes Study (UKPDS) risk enpine is
another nsk assessment tool, which was developed
based on data from this study. Unlike other risk
assessment tools, the URPDS nsk engine is
dighetesspecific and i incorporates  glveemia,
systolic bleod pressune (SEP), and lipid levels gs risk
factors, in addition to age, sex, ethnic group,
smoking status, and time since diagnosis of diabetes,
Based on the Andings of epidemiological suiveys oa
the prevalence and magnitude of CVD risk factors in
the South Asian region, the World Health
Organization/International Society of Hypertension
(WHCKISH)} has developed a risk assessment tool
suitable for use in individuals with diabetes in the
region, These WHOVISH charis use five parameters
that can be measurable at low resource, primary care
setting amd nclude sex, age, SBP, smoking status,
and serum total cholesterol (TC) Using  the
WHOISH chans, an individual’s risk of developing
a vascular event during the next 10 years is predicted
as a probability. However, the major moditiable
CVD risk factors in diabetes such as lowsdensity
lipoprotein (LDL) cholesterol and diastolic blood
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pressure { DBP ) for which therapeutic interventions
have shown proven benefits have not been included
in the WHO/15H charts in order to reduce the cost of
its application in the resource poor setting,

The Ministry of Health in Sri Lanka has
recommended the use of WHOVISH chars for
screening of individuals in the primary care setting
and professional organiations such as the Ceylon
College of Physicians, have endorsed this approach.
However, the validity of WHC/1SH risk assessment
tol in identifving high risk individuals smong Sti
Lankans with T2DM has not been studied vet.

Thee second study present in this oration was done
with the aims of estimating the prevalence of CVD
rizk factors in patients with T2DM. to find out CVD
risk estimated by two different tools {WHO/ISH sk
prediction charts and UKPDS risk engine), and to
assess the validity of two risk prediction tools by
their ability to detect individuals with raised LDL
and DBRP based on their cardiac risk,

Study 2

Cardiovascular risk assessment in tvpe 2 diabetes
mellitus: comparison of the World Health
Chrganization/International Society of Hyperiension
risk prediction charts versus UK Prospective
Diabetes Study risk engine

Itradiction

Patients with type 2 dighetes mellitus {T2D0) are at
higher risk of developing cardiovascular diseases,
and assessment of their cardiac risk is important for
preventive sirategies.

Aim

The Ministry of Health of S Lanka has
recommended World Health
Organization/International Society of Hypertension
{WHOISH) charts for cardiac risk assessment in
indiveduals with T2DM. However, the most suitable
cardiae risk assessment tool for S Lankans with
T2DM his not been studied. This study was designed
to evaluate the performance of two cardiac risk
assessments  tools; WHIVISH charts and UK
Prospective Diabetes Study (KPS nsk engine,

Meshods

Cardiac risk assessments were done in 2,432 patients
with T2DM attending a dinbetes clinic in Southern
Sr Lanka using the two risk asscssment tools.
Validity of two asscssment tools was further assessed
by their ability to recognize individuals with raised
low=density lipoprotein (LDL) and raised diastolic

n

blood pressure i a cohort of newly diagnosed
T2DM patients (n=332).

Resudts

WHORISH charts identified 7E.4% of subjects as low
cardiac risk whereas the UKPDS risk engine
categarized 52.3% as low cardiac risk (P<0.001}. In
the risk catepones of 10%—<20%, the UKPDS nisk
engine identified higher proporiions of patients
(Z8%) compared to WHVISH charts (7%).
Approximately 6% of subjects were classitied as low
cardiac risk (<10%) by WHO/ISH when UKPDS
recognized them as cardiag sk of =20%, Agreement
between the two tools was poor (8 value =0, 44,
P=0.01) Approximately 32% of individuals
categorized as low cardine risk by WHO/ISH had
higher LDL cholesterol than the therapeutic target of
100 mg/dL.

Comiliesicnr

There 1% a significant discrepancy belween the two
pssessment  tools with WHOUISH risk chan
recognizing higher proportions of patients having
low cardiac risk than the UKPDS risk engine. Risk
assessment by both assessment tools demonstrated
poar sensitivity in identifving those with treatable
levels of LDL cholesterol and diastolic blood
PrESSLTE,

After knowing that WHO risk score perform poorly
in detecting cardiac risk , we were interested in
validating these risk assessment tonls for S lankan
settings, The gold standard way of validating a risk
toel is assessing the cardiac risk at baseline using
cardiac risk tools and by observing cardiac evenis
over many years. However, this requires lol of
resources and long duration of follow up. Since
Carotid Intima-Media Thickness {CIMT) has been
shown o predict Cardiovascular (CV) cvents in
multiple large studies, ability of the risk prediction
topls to predict CIMT can be used 1o assess the
aceuracy of these tools . The amount of lesion in the
Common Carotid Artery {CCA) has been reported (o
correlute to the extent of atherosclerotic lesions
elsewhere in the body including the heart. Several
large, researchebased cohort studies have clearly
indicated a relationship between CIMT and OV
events, Inthe third study presented in this oration, we
study the associations between CIMT and the CVD
tisk estimates oblained using the three risk
pssessment tools ina cohort of patients with diabetes
mellitus.

Study 3

Association of Risk Estimates of Three Differeni
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Cardiovascular Risk Assessmeenl Tools with Carotid
Intima Media Thickness in Patients with Type 2
IDnabetes

Tnprocduetion

Risk assessment tools wsed (o caleulate the
Cardiovascular Disease (CVD) risk such as the
Frumingham Risk Score (FRS), United Kingdom
Prospective Diabetes study (UKPDS) nsk engine
and the World Health Organization (WHO) risk
score have not been tested on their ability to detect
subclinical atherosclerosis in most developing
COUNETIEs,

Aim

To study the association between the caloulated
CVD nsk scores using each of these tools and
Carotid Intima Medial Thickness (CIMT), a
surrogate marker of athercsclerosis, in a group of
patients with Type 2 diabetes { T2ZDM) in S0 Lanka,

Muaterials and Methods

We calculated CWVD nisk scores of 68 randomly
selected patients with T2DM with no hisiory or
symploms of CVD and measured their CIMT using
Bamode ulirasonography (LISS). Carotid LSS was
consilered positive when the maximum carotd IMT
wits 0.9mm or when arterioscleronc plagues were
detected. The 10-vear CVD nisk was caleulated
using the FRS, the UKPDS nsk engine and the WHO
risk seore. Pearson correlation was used 1o study the
association between OV risk scores with CIMT

Besults

O the 68 patients studied, 0% were males and their
mean age {S0) was 56.9 (+9.6) vears. The mean age
at onzet and duration of diabetes were 44.3(+9, 1 pand
12.2(=7.6) wvears respectively, OFf the scoring
methods, UKPDS tool had weak, but significantly
positive (F= 0,26, p < 0.05) and FRS had positive but
not signmlicant asseciation (= 0. 21) with CIMT.
There was a negative association between CIMT and
WHO nisk score (r=-0.07).

Conclusion

Of the three CVI} risk assessment tools, both
UKPDS risk engine and FRS have almost equal
ability  (former beng marginally  sopenor) in
predicting underlying atherosclerotic vascular
diszase in patients with T2 DM, Negative association
of the WHO risk score with CIMT argues against its
utility for CVID screening, These findings highlight
the need for developing more sensitive and reliable

Ruhuma Sovarwal of Wedioine, Novemter HIS; Fol 6: Mo §

CVD nisk assessment tools for developing countries.
Findings of this study revealed that FRS and UKPDS
risk engines are better CVID screening tools to detect
subelinical atherosclerosis than the WHO risk score
in a cohort of Sri Lankan patients with T2DM.
Ability of a CVD risk scoring tool to detect
individuals with high rsk of CVD in 4 given seiting
depends on several factors, Out of them, variables
{risk factors) used in each teol o ealeulate CVD risk
and the relative weightage given to cach of them are
important. Three CVD risk screcning tools
compared in this swudy differ in the variables
inclieded in them, Age, gender, smoking status and
systolic Blood pressure are camman 1oall three tools
but the UKPDS risk engine in addition include
ethnicity, duration of diabetes, glycosylated
haemoglobm level and the FRS include high density
cholesterol level. Findings of this study revealed that
inclusion of additional parameters have improved
the detection rates of individuals at all cut=0ff levels
inboth FRS and LIKPDS tools,

The possible explanation for bath UKPDS and FRS
toy reveal stronger associations with CIMT than the
WHO tool could be due to nclusion of additional
varighles such as HDL cholesterol, glveated
haemaoglobin and duration of diabetes in them.
Smdies have shown higher prevalence rates of lower
HDL cholesterol among Indian Asians . Higher CVD
marbidity and mortalicy in the South Asian region is
postulated to be associated with lower HDL level .
Muorkedly lower percentages of ndividuals in the
CVD risk categories of = 10% with WHO risk score
suggests the relative lack of sensitivity of including
the total cholesterol level alone in predicting the
CVD rigk in Asian ethnicity.

Summary

Smudies presented in this oration showed that the
prevalence of diabetes could vary depending on the
sereening test used, with a higher prevalence of
diabetes was ohserved with HbAle and
comparatively lower prevalence was seen with FBS,
The prevalence of diabetes gpets double when HbALe
(27%) 15 used over FBS (12%) to screen diabetes.
Therefore, we recommend HbAle over FBS to
screen diabetes at community level! asymptomatic
individuals in 5ri lanka,

The second study presented in this oration revealed
that the WHO cardisc risk assessment ool tend to
classify most patients {=80%) to low risk category
and it performed poorly when compared to UKPDS
risk tool in detecting adverse LML, The third study
confirmed that OV sk estimates oblained with
FRS & UKPDS twools positively predic
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atherosclerosis (CIMT) while WHO chart has no
predictive ability and hence WHO risk chart doesn't
recognise individuals with established
atherosclerosis, Therefore, we can conclude that the
performance of WHC chart is poor in our setting and
we suggest Ministry of Health, Sri Lanka to revisit
the recommendation of ysing WHO risk tool as the
primary sk ool in assessing cardiovascular risk of
individuals with diabetes at the community level.
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Review

Factors associated with Health Related Quality Of Life (HRQOL) of patients with
stroke

PN Karivawasam', KD Pathirana’, DC Hewape'

'Department of Nursing, Faculty af Allied Health Sciences, University of Ruhena, “Depariment of Medicine,
Faculty of Medicine, University of Rubima, ' Department of Physiology, Facuin: of Medical Sciences, University
af Sri Javewardenepura

Introduction

Stroke has been associated with poor HROOL. This study was aimed to assess the factors associated with
HROQOL of patients with stroke.

Methods

A descriptive cross-sectional study was conducted in Teaching Hospital Kanepitiva with the participation of 241
patients with stroke. The proxy version of SACHO =39 scale was used to assess the HROOL and the Barthel
Index was used 1o determine the level of dependence. The SPSS version 200 was used o analyee data, The
significantly correlated variables with Pearson and Spearman rank order comelations were entered mie the
multivariate regression analysis model, The weak correlations were excluded by applving stepwise manner. The
pewitlug < 005 was considered as significant.

Results

The mean age of the participants was 66. 1 years (range 33=80), {SD211.7) with males comprising two-thirds of
the study sample [61% (n=147)]. The level of dependence, having aphasia, age, tvpe of stroke, side of the lesion
and level of education were the significant predictors of HRQOL of patients with stroke F(6,234) =426, p <
.05, The most significant predictor was level of dependence (r=0.72, R2=0.52, SEE=0L6T). The correlations of
the QOL scores with Barthel index scores and higher education level were sigmificant in the positive direction p =
(.05,

Conelusion
Severe level of dependence, having aphasia, older age, haemorrhagic siroke and lefi side lesions was associated
with low HRQOL scores, Higher education level associated with higher HROQOL scores. The level of

dependence, having aphasia, age, type of siroke, side of the lesion and level of education were independent
predictors of post stroke HROOM..
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Review

Association between stress and non verbal intelligence of female adolescents in
Galle educational zone: a cross sectional study

Madhushanthi HIH |, Wimalasekera SW, Goonewardena CSE”, Amarasckara AATD',
Lenora RSJ°
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Liniversite of Sri davewardemepur,,  Depoartment of Physivlogy, Faculty of Medicine, Universineol Ruhinr

Background

Age range from 11 to 14 years 15 regarded as carly adolescence. This period is characterized by physical,
psychological, cognitive and social changes. The brain continues o develop mto adolescenee and these
developmental changes in brain are also sensitive to environmental siresses,

Ohjective

To determine the association bebween stress scores and non verbal mtellipence test scores of early female
adolescents in Galle education zone.

Material and methods

A school based cross = sectional study was conducted on female adolescents (11 = 14 vears, n = 218). Afier
olaining baseline data, Testof Non Verbal Intelligence (TONI) was administerad 1o measure abstract reasoning
and problem solving ability. The educational performance was determined by Mathematics, Sinhala and Science
subject scores. Self administered socio demagraphic questionnaire and psychosocial adversity scale were used
to asscss socioeconomic state and psychosocial adversitics respectively Adolescent Stress (Questionnaire
{AS0), which measures % dimensions of stress, was used (o asscss stress. Bivanate Pearson correlation
coefficient test applied to determine the associations.

Results

Perceived siress score ranged from 83 1o 208 { 142,00 £ 199, Many adelescenis were stressed as n=1 33 {63, 7%}
amd n=T9(36,3%) belonged to stress proup and non stress group category respectively. Mean TONI saw score of
stress group participanis 16,75(5.54) is significantly lower compared to counterpart 23,78(3,73), There was a
negative correlation between ASO total score with TONI raw score (r==0,35,p=0.01), TONI quotient {r==
0.22:p=0.01) and TONIE pereentile (r=<34;p=0.01} values, However AS() total score was not significantly
correlated with mathematics, science and sinhala subject performances.,

Conclusions
Stress 15 necutively associated with scores of Test of Mon Verbal Imtelligence, mdicating poorer cognifive

fumction amongst the stressed sdolescents, Urgent measures to decrease stress levels amongst these adolescents
need 1o be implemented.
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Review

Association between social activity participation and cognition of elderly people in
elderly care institutions in Southern Province, Sri Lanka

Gamage MWK, Hewage DC', Pathirana KD'

‘Departmrent of Nursing, Facuwltv of Allied health Sciences, University of Buhuna, *Departmeent of Physiolomy,
Faculty of Medical Sciences, University of Sri Javewardenepura, ' Department of Medicine, Facultr of
Medicine, University of Rukura

Introduction

Population ageing is a characteristic of 215t ceniury. Decline in cognitive functions in ageing is becoming a
personal and socictal burden. The exploring of factors that reduce this cognitive decline is vital for preventive
measures and has attracted the interest of researchers. This study was aimed to assess the association hetween
social activity participation and cognition among a sample of elderly people living in elderly care institutions,

Marterials and methods

A deseriptive cross sectional study was carried out with 421 ebderly people living in elderly care institutions in
Galle & Matara Districts in Southem Provinee, Copnitive status was assessed using Mim Mental State
Examination {MMSE). Independent sample t test was used (o assess the association,

Results

The mean age of the study sample was 71.9+6.7, of which 65.8% (n=277) were females. Mean MMSE score was
22.9+4.9. Out of ifal study population, 56.3% (n=237) had normal cognition while 43, 7% (=154} had mild 1o
moderate cognitive impairment. Mearly 76% (n=319) had social interactions, 44. 2% (n=126) had participated in
activity groups. [1.2% {n=47) had engaged in voluntary work while 6. 7% (n=28) had participated in community
related orpanizations. Those who had social interactions {23, 7+4.6 vs, 20.4+5.0), participated in activity groups
(24.4-+4.6 vs, 21 3-+4.8), did voluntary work (25.1+3.8 vs. 22.6+4.9) and participated in community related
organizations (26,442 7 vs. 22 744 9) had significantly higher MMSE score than their counterparts { p<0.01%%),

Conclusion

There is a significant association between social activity participation and cognition among elderly people living
in elderly care institutions in this study population.
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Impact of physical activity pattern on guality of life of pre and postmenopausal
women: a crossssectional study

Rathnayake N', Alwls G, Lenora I, Lekamwasam §'

'Depariment of Nursing, Faceliy of Allied Health Sciences, "Depariment af Aratamy, Faculyy of Medicine,
'Department aof Physiology, Faculty of Medicine, " Deparimeny of Medicing, Faculty of Medicine Universine off
Reieiama

Background

Menopause 18 associated with imparred quality of ife (QOL). This cross-sectional study was aimed to evaluate
the QOL and impact of physical activity (PA) pattern on QOL of a group of premenopausal {PrdW) amd
postmenopaussl women { PMW pin Bope=Poddala MOH area.

Materials and methods

Healthy community=dwelling women (PriviWw=184 and PMW=160) were selected randomly. Self=administered
shor=form=36 survey was used to evaluate the QDL under 08 domains; physical=functioning (FF), role-
limitations dee w physical-health (RLPH). role-limitations due to emotional=problems (RLEP), socials
functioning (5F), energy/fatigue (EF). emotional-wellbeing (EWHB), pein (P} and general-health (GH). PA
pattern was evaluated using international PA questionnaire (1PAQ) short-version, which evaluates walking,
moderate and vigorous intensity PAs and total PA score {MET=min/week).

Results

Mean (S0¥) age of PreMW and PMW was 42,4600 and 55.8 {3.8) years. Mean (SD) overall QOL of PrbW and
PMW were 66,82( 17 94y and 57.49( 1 8,83 (p<00.00 1) respectively, Significantly lower QOL was observed in PF
(p=0.001), RLPH (p=0.00:1 ), RLEF (p=0.005) and P (p=0.001) domains in PMW. In PrbW, COL was not
correlated with PA pattern even after the possible confounders (age, sociodemaographic status and menopaysal
symptoms scores | were controlled. In PMW, QUL was correlated signiticantly with vigorous (r; 0119, p=(h01},
maoderate (r; (.26, p=0L001) and total PA score (r; 0.27, p<(Li01). These significant correlations were remained
or improved even after controlled for possible confounders {vigorous; r; 0028, p=0.001, moderate; r; 0.26,
p=UL001 and total PA score; r; 034, p=0.001 ) in PRMW.

Conclusion

Level of PA is positively comelated with GOL in PMW, The interventions focused on PA as a lifestyle
inodification can be considered in improving QOL of PMW,
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Psychological care domains among institutionalized elders in Sri Lanka: a
qualitative study.

Rasangi MLP', Somasiri KG', Karunanayaka ADSS'

'Department of Nursing, Faculty of Allied Health Sciences, ‘Depariment of Physiology. Faculty of Medicine,
University of Ruhuna

Background

“Elderly™ has been defined as a chronelogical age 63 years old or more. Presently the population of people aged
6l years and above is increasing rapidiy in the world. Residential care or personal care homes offer personalized
service to small groups of elders. The quality of life of the institutionalized elders depend on guality of physical
care they received.

Ohjective
Toidentify the psyvchological care domains among instituticnalized elders in Sn Lanka,
Methodology

Phenomenological study design was used to conduct the study. Ine=depth interviews (IDT) were conducted by the
'uwc:iti_gamr in order o obtain the perceptions of psychological care recerved by clders at the clderly homes aficr
obtaining ethical approval from the Ethical Review Committee of the Faculty of Medicine, University of
Ruhuna, Sri Lanka. 50 participants were recruited by using convenient sampling technique at all the elderly
homes in Galle Mumecipal arca. Informed consent was obtamed from the participants before starting data
collection. [D1s were conducted in Sinhala according to the pre tested stroctured interview guides to maintain the
uriiformity. Data collection was dene up to data saturation s achieved. 50 [Ds were conducted with elders, [DIs
wiere transcribed verbatim, Data analvsis was done in manually using thematic analvsis at the same dav of the
dati collection,

Results

Three domains of psyehological care were identified; care for the anxiety; care for the social interactions and
care for the hopelessness,

Conclusion

There are three domains to address when providing psychological care in order 1o improve the quality of life
amomg institutionalized elders in Sei Lanka.
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Two-dimensional ultrasonographic volume assessment of globular and non-
globular objects: a preliminary study

Kodikara SKY1', Gamage DTE, Nilmini KWEGP Hayaperuma '

'Departmrent of Anatomy, Facelty of Medicine, Uriversite of Bufuna, "Consultans Radiologis, Provincial
Creneral Hospital Rathnapura

Introduction

Ulrasonography is & widely used imaging modality 1o measure volumes of normal organs and pathological
strpctures. The volume is auto generated by the scanner assuming the structure as a globe, However, there were
arguments regarding the accuracy of sonographically measured organ volumes compared to the sctual volumes
(AN, There is scarcity of studics assessing ultrasonic volume accuracy for different shaped objects. The
objectives of the study were to assess the accuracy of auto generated sonographic volume measurements of
difterent shaped objects and to compare the measurement aceuracy between two different scanners.

Methodology

Hollow plastic objects: & globular {Gb) and & non globular (NGh), were Alled with known water volwmes {(10=
250 ml) taken as AV, Height. length and width of the objects were measured ultrasonically using AdTinity (VP &
Wolusion (V) scan machines with 3. 5Mz probe, by a single Radislogist, Auto generated volumes of the objects
were recorded, AV were compared with VP and YV,

Hesults

Average volumes of Gh(SD) and NGESD were 128 56( 102.3hml and 1599417774 jml respectively (p=th035),
Mo statistically significant difference was found between AV and auto generated volumes of Gb shaped objects
{p=U.178). A significant difference was found between AY and auto generated volumes im NGb shapes
{p=0.01%). No statsstically stgnificent differences between VPand V'V ot both Gb and NGb objects (p=0.05].
Conclusion

Adthough, aute generated ulirasound volume measurement is accurate for globular shaped objects, there seems

1o be a significant ervor for non globular objects. Mo statistically significant differences in volume calculations
are chaerved between two scanners,
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Review

A case of fatal elder abuse and neglect in Sri Lanka
Dr. Weerarathna H.DY, Dr'Warnshahennadi J°

Trainee in DEM, Deparviment of Forensic Medicine, “Senior Lecturer, Department of Forensic Medicine,
Faculty of Medicine, Ruhumna

Introduction

Abuse of elderly people 55 a hidden problem. According to the World Health Organization data around | in &
people &0 vears or older experience some form of abuse in community setfing, Elder abuse is predicied o be
increased as many countries are experiencing rapidly ageing populations. The real extent of the problem
however is not adequately researched in S Lanka.

Case Detail

73 years old lady who was living with her daughter s family in a tea estate home was found dead.  She was
partially incapacitated due o complete blindness for last two years.

A medico legal autopsy was performed. The body was severely emaciated. There were muliiple, bilateral,
comminuted rib fractures with bleeding into surrounding muscles, The lelt pubic bone was fractured with
bleeding o surrounding soft tissees extending 1o the anmerior abdominal wall, There was severe coronary
atherosclerosis in the left anterior descending coronary artery and there was an area of fibrosis in the wall of the
myocardivm. The cause of death was conclueded as muliiple nib fractures, pelvic fraciures following blunt force
injuries.

Conclusion

The multiple, comminuted rib fractures can be interpreted as a sign of a significant trauma. As she was a partial
imcapacitated person, severs accidental trauma could be excluded and the pattern of injunies was sugeestive of
non=accidental injury. The ischemic heart disease miy have contributed 1o the death.

Elderabuse can lead to serious physical ingury and psyvchological consequences or even lo death, Elder abuse and

neglect may ¢o exists where death may due 1o natural causes, All medical professional especially forensic
pathologists should play a major role in identification and documentation of abuse in both living and dead.

Reehemar Srovranal af Medicrme, Novenrher 23008 Fal d: Neo ! 13



Review

Awareness of practical performance regarding first aid and safety measures on
sports related injuries among school athletes in Anuradhapura educational zone
SriLanka.

Ekanayake YK', Lahiru Prabodha LB, Fonscka D

'Department of Nursing, Focultv of Allied Health Sciences, 'Depariment of Anatonry . Faculty of Medicine,
‘Department of Nursing . Facnlty ol Allied Health Sciences | University of Ruluma

Imtroduction

Sports injuries are gradually inereasing all over the world, Sehool children are the fiest stepping stone in
improving knowledge, attitude and skills in the community, therefore understanding and improving their
knowledge of first aid and safety measures are of great importance. Proper first aid helps to minimize the
extension of injurics, prevention of occurrence injuries and reduce further complications,

Ohjectives

Assess practical performance of first aid and safety messures by using different methods and protocels during
spors related injunies among school athletes in Anuradhapurn educational zome.

Methods

A descriptive cross sectional siudy was condected among schoel athletes in Anuradhapura Educational Zone,
Sample of 168 students aged between 12 =17 vears were selected from three schonls in this Zone and recruited for
the study. A self=administered questionnaire which consist of both open ended and closed ended questions . The
resulis were analyzed using SPSS 20 for the descriptive and analytical statistics,

Resulis

There were 168 school athletes of which 8 1 were Fermales and 87 were males i this target population. There were
73 subjects in the age rroup of 14 = 15 vears, Out of all subjects only 145 had previous exposure to first aud
tramming. However, Cut of them in the stedy population only 1.2% had knowledge regarding the correct methaod
ofusing the sling for bone fracture, Gut of all, 7.1% had awareness of proper bandage profocol. Overall practical

performances of first aid aimodag school athletes were insifficient.

Conclusion

According the results of the study overall knowledge regarding first aid and peactical protocol were poor. Health
care professional should improve the firstaid skills among school children in this cducation zone.

T Rk Jowemed aof Medicine, November 2005 Fol & Mo, T



Review

Domains of quality of domiciliary care for the patients with oral cancer in Sri
Lanka: a qualitative study

Samarajeews WASC', Somasiri KG', Karivawasam PN, Karunanavaka A D551

‘Department of Nursing, Faculty of Allied Health Sciewces, University of Buhuna, " Depariment of Pivsiofogy,
Faculty of Medicine, University of Buhaina

Background

Cancer is a disease which is widely spreading in the world, Oral cancer is the mest common type of cancer
among Sri Lankans, Domiciliary care is important e enhance the quality of Tife of oral cancer patients as in other
chranic conditions. ldentification of the domains of quality domiciliary care is important in onder to provide a
quality domiciliary care o paticnts with oral cancer,

Objective

To dentify the domains of quality of domiciliary care received by the patients with oral cancer attensding
oncology chinie, Teaching Hospital Karapitiva,

Methodology

Phenomenalogical study design was used 1o conduct the study, In=depth interviews (IR were conducted by the
investigator with the patients having oral cancer in order to obdain the perceptions on domiciliary care afiter
obtaining informed written eonsent. Participants were recruited by using convenient sampling fechnigue at the
Oncology Chinie, Teaching Hospatal Karapitiya, 1D1s were conducted in Sinhala according to the pro=tested
structured inferview guide to preserve the uniformity. Data collection was done until data saturation was
schieved. Thirty 10Hs were conducted. Notes were takedown and analysis was done manually using thematic
analysis on the same day. Ethical approval was obtained from the Ethical Review Committee of the Faculty of
Medicine, University of Ruhuna.

Results and conclusion
Seven domiciliary care domains were identified; self=care deficit, impaired swallowing, disturbed sleeping
pattern, disurbed energy, chronic low self=esteem, impaired role performance and impaired social interactions.

These seven domains should be considered when attempting to improve the domiciliary care of patients with
oral cancer,
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Review

Frequency of partner directed violence in the context of couple relationships of
delusional jealousy patients reported to selected mental health services in Sri
Lanka

D Silva MKOK', Rajapakse IH', Rajasuriva M, Fernando NFJ*

" Department of Clinical Sciences, Faculty of Medicine, Geneval Sir John Kotelawala Defence Universin,,
'Department of Povehiatry, Faculty of Medicine, University of Rubiena, 'Departorent of Povcholmgical Medicine,
Faenfty of Medicing, University of Codortbo, © Depariment of Clinical Sciences, Facudty of Medicine, Generol
Sirdofin Katelawaln Defence University

Intraduction

Jealousy is & typical precipitant of vinlence. Wiolence is likely in any relationship tainted with jealousy, Vielence
of jealousy is primarily vented on the pariner and often takes the form of intimidation followed by assaults,

Material and Methods

A descriptive cross sectional survey was conducted mmong fifty patients with delusional jealowsy for duration of
three months at National Institute of Mental Health, University Psychiatry Units of National Hospital and
Teaching Hospital karapitiva, and Moms Clinic. Data were collected using a self=ssdmimstered peneral
informition sheet and o strociured interview,

Results

JTE0005 ) out of 40 partners and 32 (6, 00%) out of 30 patieats had expenienced partner directed violence, 23
(H2.14%) out of 28 female, 6 (54.50046) out of 11 male partners and 11 (68.75%) out of 16 female and 21063.63%)
out of 33 male patients had experienced violence. 10{58.8%) partners and 7 (46.70%) patients experienced
violence every dav. Difference between partners and patients on exposure to pariner directed violence was non-
significany, 32 (1) = 794, p = 373, Difference between male and female parners on exposure to violence was
noresipnificant, {Fisher's exact P= _109). There was no sigmificant difference between mile and female patients
on exposure o pariner directed violence, ¥2 (1) = 001, p= 974,

Conclusions
Vinlence is a common occurrence in jealous relationships, Violence was however not confined to parmers of
delusional jealousy patients, A majority of partmers and patients had experienced pariner directed violence,

Exposure to violence was higher among partners than patients and females than males; however, differences
LITICHLE EFOLRS Were not signiticant.
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Review

Homocystinuria: a paediatric case series
Kankananarachehi | . Munasinghe TM’, Livanarachchi NIt ', Jayatissa B', Amarasena 5

'Depariment of Paediatvics, Faculty of Medicine, University of Ruhiina, *University Pacdiatric Unit, Teaching
Hospital, Kavapitiva, Opthalmelogy Unit, Teaching Hlaspisal, Karapitiva

Intraduction

Homocystinuria is an autosomal recessive disorder with the prevalence of 1; 200000, 1t is due 1o e defect in the
Methioning metabolism which resulis in accumulation of homocysteine in the body, Tt is well known that arly
detection and initiation of treatment would prevent most of the complications in Homocystinuria. We report a
series of paticnts with Homoeystinuria followed up at university paediatrie clinic Teaching Hospital Karapitiya.

Methods

Clinical profiles of patients with Homaecystinuria were reviewed using elinie records and physical examination
findimgs,

Resulis

There were four children with Homocystinuria from 7 10 18 years, af them, 2 were mrales, None of them were
born to consanguineous parents and two were siblings, The age at diagnosis ranged berween 6 o 17 vears, All
children had delayed cognitive development with the 10} level between 4077, The condition was suspected with
the anset of ophthalmie manifestations such as Ectopia lentis glavcoma and ptosis, Marfanoid boy habitus (1all
stature, high arch palate and arschnodactyly) and scoliosis were present inall four children. Three children had
low bone mineral density and 2 of them had fractures. None of them had thromboembolic events. Serum
homocysteine and Methionine levels were high, ranged 145-373pmol/L (4.6-8.1) and 79-177 pmol/L (6-60
respectively. All had normal vitamin B 1 2 levels between 150.0 and 216.0 pmaol/L{ 140-650).

Conclusion

All children an this case series were diagnozed at an advance stage of the illness. Therefore, it 18 important 1o
suspect Homoeystinura in childeen with imtellectual impairment. visual defects and mar fancid body habdtus,

fwhuma Joewmal of Wedicine, November 2008 Fal 6 No. § 37



Review

Muorphometric evaluation of renal dimensions: a preliminary cadaver study
Kodikara SKY L Nilmini KYWGE, Hayperuma I, Nanayakkara B(:

Depariment of Anatomy, Faculty of Medicine, University af Rufuna

Introduction

Renal dimensions are considered as important parameters for clinical assessment of patients with congenital
anomalies, neoplasia, renal artery stenosis and also for the assessment of renal transplant candidates, The aim of
the present study was to determine the renal dimensions of adult cadaveric kidneys in & group of adult Sri Lankan
population,

Materials & methods

Present study was conducted using a total of 52 kidneys (28 male and 24 female) obtained from formalin fixed 26
adult cadavers aged 58-72 years from the Department of Anatonyy, University of Rubuna, Sri Lanka. Subjects
with any history of renal and vascular impairments were excleded from the study. Mawomum renal length,
thickness, width at superior pole, hilum & inferior pole were measured by a vernier caliper capable of measuring
up to 0,0 mm § Mitutoyo, Japan).

Results

The maxirnum renal length (ernd was male: 7,92£1 20 female: 7.74£0,93, maxinum renal width at the superior
pole: male; 3.39+0,52; female: 3.0620.24, maximum renal width at the inferior pole; male: 3,29:0.46; female;
3,050,411, maximum renal width at the hilum: male:3.48+0,38; fomale: 3.5240.25 and the maximum renal
thickness male: 2.65:0.41; female: 2734048, Statistically significant gender differences were observed in
superior pole renal width.

Conclusions
Renal dimensions possess signifeant clinical importance, The results of this preliminary study provides the first

step in establishing the reference set of data on renal dimensions for an adult 50 Lankan population, Such
population speci e data will be of value in diagnosis as well az in the evaluation of progression of renal diseass.
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Review

Adeath of ateenage doe toa firearm injury
Dy Mahanama L'.".'l'., . “‘nruahahann.ad”!

‘Registrar in forensic medicine, Deparament of forensic medicine, Faculty of medicine, Universiny of Rulina
‘Senior lecturer, Depariment of fovensic medicine, Facwlty afmedicine, University of Ruhena

Introduction

Deeaths due 1o frearm injuries are becoming a major problem in S0 Lanka, The deaths may be due 1o suicidal,
hemicidal or sccidental. It is very important fo determine the manner of death during the medico legal
ifvestigation ofthese deaths,

Cuase report

A body, of a 16 vear old boy was found in his back yard. A shot gun was fixed on o 8 small coconut tree and a
suicide letter was found near the body. The scenc was not disturbed. There was single perforated laceration with
blackening and burning on the front chest. Blacking was wider towards the left side. The injury has perforated
the lett lung and the heart.  There were nine split lacerations on the left back chest.

It was revealed that the mother has punished him in public before the incidence for misbehwvior and vietim had o
past history of suicidal attemmpts.

Discussion
Perforated laceration on the front chest was the entry wound and mine split lacerations back of the chest were exit
wioLkdls, Single entry wound and multiple exit wounds are compatible with firing with a shot gun, The presence

of burning and blackening indicates close range firing. Cause of death was concluded as a fircarm injury to chest,

The presence of the causative weapon and a suicidal note at the scene, close range firing, stressful situation faced
by the child and presence of past history of suicidal attempts were supportive of suicidal firearm death.

Buaheena Sournal of Mediciee, Novenher 2008; Fal - Mo [ 30
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Awareness and compliance regarding food based dietary guidelines in pregnancy
and the associated factors among pregnant mothers in Bope=Poddala area

G.PS P Komars, ML) Kumara, W.L P Kumara, T.U K. Kumarage, (K. Kumarasinghe, K.P.E_R. Kumari,
PGS RKumari, VM.D.DOWE Kumar, V.HYE Lakchari, B.P. Lalindika, G.L.K. Livanage, S.K.
Liyenawaduge, T A Madhumibhin

36" Bosch, Facwly of Medicine, Universine of Rl
Introduction

Pregnancy is a vulnerable pericd in which many changes happen in the mothers body, Nutrition plays an
important role during this peniod as these changes affect the wellbeing of both the child wnd the mother. [tis
known that nutritional requirements are increased during this period. This study aimed to assess the awareness of
Food Based Dietary Guidelines (FBDG) in pregnancy, compliance with FBDG and the associated socio=
demographic factors among pregnant mothers in Bope-Poddala aren.

Materials and methods

A cross=sectional survey was conducted among 183 pregnant mothers atiending antenatal clinics in Bope=
Poddala arca. Data were collected using a self-administered questionnaire. A 24-hour dietary recall was taken to
assess their dietary intake, Data analysis was dene using SPSS statistical sofiware. Ethical approval was obiained
from the Ethical Review Committer of the Faculty of Medicine, Galle.

Results

The Mean ageSD of the sample was 28.94.9 vears and approximately 85% had completed GCE (OVL), Majority
of the mothers (55. 7% had a satisfactory level of awareness about FBDG, though the compliance with FBGD
among the mothers was poor (35,6%). No significant associations were found between age, education level or
social class of the pregnant mothers and the level of awareness’compliance. However, a positive sssocintion was
observed between the level of awareness of FBGD and the level of compliance among the mothers { p<i) 03],

Conclusions
Even though the level of awareness of FBGD among the pregnant mothers was satisfactory, the level of

compliance was poor. Nutrition education should be coupled with other measures to encourage compliance with
FBDG in pregnancy.
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Factors affecting preshospital delay in patients with stroke

WG ) Nayanathara, A, W. Nirasha, H W W Niemavi, W, B. G, Nuwanthi, D, M. P Omalka, 5. N, Ovitigala, J.
5. T. Panchali, [¥. 5. Paranamana, J. P. . M. Pathivana, 3. D. Pathirana, H. A. R. Pavithra, 5. M. D. Pavithra, K.
M CL Peinis

36" Batck, Faculivof Medicine, University of Rulnata
Introduction

Strokoe requines urgent interventions like thrombolytic therapy (TT) within 4 ' hours, to previent mortality and
permanent disabality, This is limited by pre=hospital delays, This stwdy aimed to find out the reasons for delay in
care secking at a thrombolytic facilify among stroke patienis attending a tertiary care seiting.

Materials and methods

A hospital based descriptive study was conducted among 168 patients attending Teaching Hospital Karapitiya
(THK}. Ethical clearamce was obtained from the Ethical Review Committee of Faculty of Medicine, Uiniversity
of Ruhuna. Data was collected using a questionnaire and analyzed with IBM SPSS5 Statistics version 23,

Results

Ot of 168 patients, 23.9% have arrived aflter 4 Y2 hours of enset of sympiems. Significantly more patients who
are females (p=00.049), who live farther away from THE (p=0.002}, who have taken more time to leave home
(p=0.008 ), who chose a ploce other than THE as the first point of care seeking (p=<0u001), have amved afler 4 4
hours. Drelay was not associated with the presenting symptoms, onsct during sleep, being alone, mode of
transport, difficult read access. prior knowledpe aboul symploms and nsk factors of stroke, Only 37% knew
about the free ambulance service (*Suwaseriya™).

Conclusions

Pre hospital delay makes one third of stroke victims, not to be considered for TT even if otherwise indicated.
Associated factors identified were, female gender, distance from THK, delay in leaving for hospifal, seeking
care from centers other thun THK. Health education on symptoms and need for eardy care seeking at a
thrombolytc facility, prometing “Suwaseriva”, initiating TT in General Hospitals, may improve this situation,

dad Ruhirea Seeomwal af Medicine, Novemibser X08; Fal 6: Mo §
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