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Co-existence of double serotypes of dengue  in patients of Gampaha District 

Dulan Jayasooriya1, Y I N Silva Gunawardene1, M Hapugoda1, R Premarathne, A Manamperi1, H J De 
Silva2, W Abeyewickreme1* 

1 Molecular Medicine Unit, Faculty of Medicine, University of Kelaniya, Thalagolla Road, Ragama. 
2 Department of Medicine, Faculty of Medicine, University of Kelaniya, Thalagolla Road, Ragama. 

Dengue virus (DENV) known to cause a productive cytolytic infection in humans exists in four different 
serotypes Dengue 1 (D1), Dengue 2 (D2), Dengue 3 (D3) and Dengue 4 (D4). Among 4 serotypes of 
DENV, D 3 thought to be associated with explosive DHF epidemics and severe disease in many 
countries. Our objective was to determine the prevalence of dengue serotypes in Gampaha District 
and to correlate them with disease severity.  Serum samples were collected from patients who were 
within 4 days of onset of fever and clinically suspected of dengue according to WHO criteria. Total 
viral RNA extracted from  each serum sample was subjected to RT-PCR followed by a semi-nested 
PCR using specific primers. Out of 91 samples collected between Nov 2005 and Dec 2006, 16 
samples were confirmed positive for DENV RNA by RT-PCR. Our results of multiplex semi-nested 
PCR indicated that 9/16 (56.25 %) of the positive cases were co-infected with serotype 2 and 3 (D2 & 
D3), while 4/16 (25%) were infected with D 3 and 3/16 (18.75 %) with D 2. 3/4 of D 3 cases had DHF , 
1/3 of D2 cases were DHF while there were no DHF cases among the D2 and D3 co-infected 
patients. The mean Packed cell Volume (PCV) values of D3, D2 and D2 & D3 co-infected were 53.8 
%, 48 % and 39.6% respectively while the mean platelet values of those were 66,000 mm3, 123,000 
mm3  and 174.000 mm3 , respectively. Dengue infection by a single serotype is common among 
patients. Although few cases of co-infection by more than one serotype had been previously reported 
in a few other countries, this is the first description of simultaneous co-infection by D2 and D3 in 
Gampaha district. In this limited study we have observed a reduction of disease severity in D2 and D3 
simultaneously co-infected patients. Could simultaneous co-infection by more than one serotype or a 
combination of two particular serotypes have lead to a decrease in disease severity among dengue 
patients is a matter yet to be studied. Further studies are needed to support these conjectures and to 
establish the clinical implications of simultaneous co-infection on the prevalence of DHF and disease 
severity. 
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Breeding habitats of Aedes aegypti and Ae. albopictus in the Kandy and Nuwara Eliya districts were 
studied from April 2006 to April 2007. Surveys of Aedes aegypti and Ae. albopictus immatures were 
carried out in 101 localities in the Divisional Director of Health Services (DDHS) areas of Akurana, 
Doluwa, Gampola, Gangawatakorale, Hanguranketha, Kundasale, Medadumbara, Nawalapitiya, 
Pathadumbara, Pathahewaheta, Poojapitiya, Tumpane, Udunuwara, Werallagama, Yatinuwara and in 
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the Kandy Municipal Council area. During each survey, all potential indoor and outdoor breeding 
habitats of Ae. aegypti and Ae. albopictus were examined.  Aedes larvae and pupae, 10 of each, were 
randomly collected from each mosquito immature positive habitat by dipping, pipetting or straining (if a 
particular habitat had < 10 larvae/ pupae, all larvae/ pupae were collected). Larvae and emerged 
adults from pupae were identified using larval and adult identification guides. Twenty two (22) types of 
container habitats were positive for Ae. aegypti and Ae. albopictus larvae. Of these 14, were positive 
for Ae. aegypti and or Ae. albopictus pupae. Pupal container index (percentage of containers positive 
for Ae. aegypti and / or Ae. albopictus pupae) of different types of container habitats were: metal ware 
(11.59%), unprotected plastic tanks (8.33%), roof gutters (7.14%), tyres (5.69%), polythene 
bags/sheets (3.85%), ornamental ponds (2.97%), coconut shells (2.67%), refrigerator trays (1.87%), 
water storage barrels (1.73%), clay pots (1.48%), water storage cement tanks (1.41%), tins (0.75%), 
leaf axils (0.72%) and discarded plastic containers (0.60%). However, water storage cement tanks 
(35.09%), water storage barrels (18.45%), discarded plastic containers (15.43%), refrigerator trays 
(7.13%), clay pots (5.40%) and tyres (4.91%) constituted the majority (86.41%) of potential breeding 
sites of Ae. aegypti and Ae. albopictus. Management of mostly prevalent and pupae positive 
containers would reduce the adult Ae. aegypti and Ae. albopictus density and consequently the 
dengue and dengue haemorrhagic fever incidence in the Kandy and Nuwara Eliya districts. 
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Application of spray drying and ethanol extraction technologies in manufacture of Triphala 
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Ayurveda has been recognized as one of the medical systems, by locals and internationals  for many 
reasons. Of natural drug formulations, kwatha (decoction) is the most effective and popularly used 
counterpart. Despite their popularity, production of these formulations with extended shelf life at larger 
scale is extremely difficult. A  study  was carried out  to establish a protocol  for novel 
presentation  form of triphala  (Terminalia  chebula, Terminalia  bellarica, Embellica officinalis) 
kwatha  which was prioritized by a preliminary survey on  the recommendations  made  by 
Ayurvedic practitioners. The Triphala decoction was prepared in  three different ways; as  per a 
traditional decoction  recipe, spray  drying of concentrated decoction and ethanol extraction.  As 
for the traditional form,  ingredients were added to water and boiled, to reduce the volume. 
Similarly, another sample was prepared using  the same method which was spray-dried by 
using a lab  scale  spray  dryer. The ethanol  extraction was prepared by using 70% ethanol. Then 
it was strained after one week and   rotavaporised to remove the ethanol fraction. Spray  dried and 
ethanol extracted samples  were separately  dilute in the same volume of  water, before  the 
comparative  sensory and physio-chemical tests were carried  out, based on  the original recipe 
and procedure. The results obtained were statistically analyzed by using  one way   ANOVA followed 
by the Tukey’s test. The   corresponding  P values were   significantly  the same for  the  three 
samples at the level  of 0.05 with  regard  to pH, total fat content, odour and  taste 
(P=0.681P=0.182 P=0.282 P=0.906). Although the corresponding P values for the specific gravity, 
the refractive index and the tannin  content were significantly different, the colour, consistency 
(P=0.000) and total soluble solids (p=0.058) of  these three  forms remained the  same. When 
using the Tukey’s multiple comparison test  for  this  significantly  different variables, the 
refractive index, total soluble  solids, colour and  consistency were  significantly the same  in 
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