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ATTNUNIUYISNYL5A Lﬁ1ﬁ1ﬁﬁﬁﬂugtﬁﬂ

A Systematic Review of Drugs for Brugian filariasis Treatment

Auaild Tsauniia Sunsanee Rojanapanus
DUNT é’m)\‘i Tanaporn Toothong
dntinlsafndatnlnguias Bureau of Vector Borne Diseases,

Department of Disease Control

Abstract

Background

Lymphatic filariasis elimination was launched in Thailand since declaration of World Health
Assembly resolution (WHA 50.29) to eliminate LF as a public-health problem by 2020. We can declare
LF elimination in most part of the country except Narathiwat province where transmission has been
interrupted and in the process of post-MDA surveillance. Transmission re-assessment will be done to
declare elimination for the whole country soon. Updated, standardized guideline will be necessary for
provincial public health system on LF surveillance control and prevention after that. Treatment is one
issue that needed to be reviewed. Diethylcarbamazine (DEC) is a drug for treatment LF in country, both
types of infection. DEC treatment dosage was recently changed for only bancroftian filariasis. So this

study will be focused on drugs regimen for brugian filariasis only.

Objective
To conduct a systemic review of drug treatment studies for brugian filariasis in order to guide

national drug policy.

Method

A systemic review of the literature was conducted in scope of related LF post market drugs



1155 lanAndatilasusas Uil 10 atuil 2

for brugian filariasis treatment which was published from January 1984-December 2012.

Result

The electronic databases Sciendirect, Pubmed and Google scholar were searched and also for
bibliographies of cited literatures. There were 6,001 articles in the origin search. Suitable data was
available in 28 papers to identify 1) drugs for brugian filariasis treatment in vitro and vivo 2) drugs for

human brugian filariasis and adverse reaction and 3) drugs for brugian affected person.

Conclusion

Filarialcidal drugs (DEC, Ivermectin), some antibiotics (Tetracycline, Doxycycline, Rifampicin,
Azithromycin) and drugs for helminth treatment (Albendazole) are effective for brugian treatment in
vitro and vivo. DEC and ivermectin are effective drugs to reduce micrifilaria in brugian indection and
more effective when combined with albendazole. Doxycycline is effective for Wolbachia reduction with
less side effects but it takes long duration of treatment. Foot care is effective method for brugian

affected persons while filarialcidal drugs and oral antibiotics are not necessary.

Keyword : lymphatic filariasis, brugian filariasis, antifilarial drug
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1.1 DEC alone

ANSANMNYUSEENTA TN D98N
DEC fifisianen3lsaindrealinugiie wudn
ALz 6 mo/kg Huaunanidnnsfnsiu
dulna) Krishnamoorthy wazmmy (A.A.1992)
Anwnnnsiet DEC TugfidilulasilanBeluauna
199 AU fa 6, 9 waz 12 mo/kg WAty 12 Fu
ARFDAU WUINPUIA 6 mg/kg RINAFDNITAR

dnuufnolulasianSeasunnfigariufings |«
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Suen (100,91, 85%) uazmsndvswe lalasiianGe
anlunsfinenu 11 iweutlesiigadsaaiuly

naudilésuluaunm 6 mg/kg (Fanum 72 mg/kg)™

ASANEN DEC 9U1A 6 mg/kg WUINPUNA
qoamﬁﬁ’mﬁﬁﬂwﬂu 1 9u1u fn 72 mg/kg Lag

q

ToSuiudu 24 Yu% sa9a98nf@e 36 mglkg Fae

30, 31

MsIK 6 Judnredu™ ' wazeuedidesiigade

1323 gnyunuensI

AN single dose 6 mg/kg
Havium 72 mg/kg Hika Tun1sanANLRLN kLR
lulasianZeaslsdily 17 wazazaszivlndifes
windnlidfinsldendn sunadildSuionun 36
mgkg vnefiun 6 Waw wonlsmoiillilasianEe
Tusuii 7 ndsleuazaslinulunseis 17 6
Fou® uilumsfnmndaundsiifingusasnogeau
wuhszeznatiosfigaiias liwudiilulasiiande
Ao 2 9 gauluaun 6 mg/kg AS9LFiEn Shernoy
wazAal (A..1993) lFFnmiSeuiieuds:ansua
289n151%eN DEC uaz ivermectin AS9feIuas
nszaneeunn Tudiino lulasilanGeeinugfe 7
1508 DEC 6 mg/kg 38 Ivermectin 220 g A5
P8 314U 20 918 (DEC 10 578, VM 10 918)
wWisuifleuiunisnszansuenanaidu 2 Ju (W
Ay 4 1) 30 518 (DEC 9 578, IVM 220 pg 10
18 420 pg 11 578) wudn lifianuuanieiy
TuseivlulasilanBediafinny 1 I aslven
DEC aSufigniy 6 ufinsw3sudisulunis
An®N289  Kob-a-sa WazAmy (A.A. 2000) 6
AnwnsnSn1we9 DEC uaz Albendazole 73l
sangnslsaingne 8. malayi fennslienlsa

windneluaunaiiunnaresfuluging @anens
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' '
aia o al

lsawindneaiin 8. malayi S7uau 18 518 AEswuedsveslulasianEeSudy 14 mi/60 pl (DEC

6 mg/kg AS9AE7 6 378, DEC 6 mg/kg 6 Ju 911U 6 518wz DEC 6 mg/kg + ALB 400 mg A
e 6 978) Wlsuifisuiu wudnnnsli DEC asadienananumunutnsaslilasiiands asld 91.2%
Tusuit 3 Tuwaiinnslid 6 Tuanasls 99% Tupazfins@nueas Supali wazaais (A.A.2002) AfnEN
UszAnBnmeasen DEC uaz DEC+ALB Tums¥nmndAndansnslsawindreain 8. timor way W,
bancrofti 37Ut 30 578 (W1 B. timori lN1MAaeY W ls9wenuIa DEC 6 mg/kg single dose 15
518, DEC 6 mg/kg + ALB 400 mg 15 518) wu3nn15lien DEC asuifisnanainumunutueaslulas

FAanBeaels 93%, 98% uaz 97% vavnauldentuiuil 1, 3 uas 7 mus ey

1.2 Ivermectin alone

vermectin Lugniiwuluanends Mak wazeoz (A.A.1993) [Fvinnns@nendleen
ivermectin ASuiREnuARRRWanenSlsAindvelin B. malay Tufwuadnuau 40 518 ilEsuenTy
PUNAR Y U 20, 50, 100, 200 pgrkg UL 9, 11, 10 4@z 10 318 AuaFunun ifianuunn
serulunsindn lulasilanEde® wazlunns@nmee9 Shenoy wazanls (A.A.1993) 7ilEna1aTudn
UBNANANNTIWEN DEC waz IVM Tuawnasine g asaifenuaznszansauns kiinansunndneiulunig
anlulasiianBeudn Wawssudisnansl M 420 pg Aunguitlél DEC wudnlsifinany uAn
F9L winNSIAReNANS lifvUsTaedinnineseiitdda (p<0.05) azaunaae VM lHUssanana
TunsanlulasianSegegadia 420 pg/kg Fen3iH 20 pg/kg AULSALAZANLEAS 400 pg/kg A

Tusudi 2%

A13187 1 MsAnsnsWiennngislsavindresiiaugie

sz | Adunwumiu AUAUUY 15 lsinugd 2 mslai
asiinen |deen| aumen | aawd| e |veslulasitands | vaslulasianEs | Tulasiande | Aeuscasd
filwen Gudu naelian naelvan YD 9E
Alone
Kim, 1987 | DEC | 6 mg/kg Every 2 124 days | Median density 1Y mfD-50 = 92% in 1 year NA
Korea 12 doses  |days (mfD-50) = 4.2/20 mm® 82.5% in 10 years
(alternate 25.3/20 mm’ 10Y mfD-50 =
day) 45/20 mm®
Krishna- | DEC |i. 6 mg/kg |daily 12 days | NA NA 100% in D12, GMC g9 AR
moorthy, | DEC |ii. 9 mg/kg 71% in 1yr 41NN
1992 VM |iii. 12 mg/kg 91% in D12
India 85% in D12,
33% in 1yr
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sz | ANAUILUL AUAULUY as liwugfd 21ms s
msiinen [§een]| aumen | aawd| e |veslulasitan®a| asslulasianiss lalasiande | fsuszasd
#ilvien Budu naelvien na9lvien YD 9EN
Weena, 6 mg/kg 6 month|2 years | NA NA 93.02% (120/129) | NA
1998 6 days in 6 m
Thailand 97.67% (126/129)
in1y
99.2% (128/129)
in15y
100% in 2 years
Mak, 1993 i. 20 pg/kg |- 1day |GMC 1367 mf/ |NA 33.3% (3/9)
Malaysia ii. 50 pg/kg ml (N=9) in 2 weeks
iii. 100 pg/ GMC 102.2 /ml 18.2% (2/11)
kg (N=11) in 2 wks
iv. 200 pg/ GMC 112.8/ml 30% (3/10) in 2 wks
kg (N=10) 30% (3/10) in 2 wks
GMC 79.7/ml no difference in
(N=10) w4,12,24
Shenoy, |DEC |i. 6 mg/kg |once |1 days |1 days (D5) 1258, 11.2,3.83% (N=10)| 20% (2/10) in 1 year| 18.5+4.39
1993 single (D5) 2 days (D1, D5) |in 1, 6, 12 month
India dose
ii. 6mg/kg |once |2 days |1 day (D5) 9.89, 5.6, 295% (N=9) |44.44% (4/9) 23.9+7.7
split (D1, D5)| 2 days (D1, D5) |in 1, 6, 12 month in 1 year
dose 1 2 days (D1, D5) |1 month-IVM group mf AR; IVM
mg 2.60-8.19% group<DEC
primer group
VM [iii. 220 pg/ |once 1 day 6.27, 8.23,% (N=10) 10% (1/10) in 1 year| 5.6+1.67
kg single (D5) in 6, 12 months
dose
iv. 200 pg/ |once |2 days 10.3, 17.8% (N=10) 10% (1/10) in 1 year| 8.0+2.72
kg (D1, D5) in 6, 12 months
preceded

20 pg/kg
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sz | ANAUILUL AUAULLUY As liwugfd 21m3 lai
msiinen [§een| awnen | aawd| e |veslulasitands| asslulasiianiEs lulasWanZe | Wovszaed
ilven BFudu na9lvien naalvien 28981
v. 400 pg/ |once |2 days 5.18, 4.6% (N=11) 40% (4/10) in 1 year| 6.27+2.13
kg (D1, D5) in 6, 12 months
preceded
20 pg/kg
Alone and combined
Shenoy, IVM+ [i. 200 pg/ |once 1day |GMC 912/ml Mf clearance 31.25,64% in 12 75%
1999 DEC| kg+ (N=16) 99.56%(12hrs) hrs, 1 yr
India 6 mg/kg
IVM+ [ii. 200 pg/ GMC 482/ml GMC 0.33% in 1 year |0, 14% in 12 hrs, 75%
ALB kg + (N=16) Mf clearance 1yr
400 mg 78.87%(12hrs)
DEC+] iii. 6mg/kg GMC 374/ml Mf clearance 6.25, 47% in 12 hrs, | 94%
A + 400 (N=16) 96.16%(12hrs) 1yr
LB mg
ALB | iv. 400 mg GMC 306/ml GMC 1.51%in 1 year | 0% in 12 hrs, 1 yr 67%
(N=3) Mf clearance 0% in
12hrs
Shenoy,  |IVM+ |i. 200 pg/ |1 year |2 years | GMC 1002/ml GMC= 3/mlin 1 year |9/11 (82%) 38%
2000 DEC| kg+ (N=13) 1-2% reduction in 2 yrs
India 6 mg/kg
IVM+ [ii. 200 pg/ GMC 516/ml GMC=79/mlin 1 year |3/9 (33%) 50%
ALB kg + (N=12) 65% increase in 2 yrs
400 mg
DEC+/ iii. 6mg/kg GMC 357/ml GMC= 5/mlin 1 year |13/15 (87%) 27%
ALB + 400 (N=15) 1-2% reduction in 2 yrs
mg
Kob-a-sa, |[DEC |i. 6mg/kg |6 2 years | GMC12 mf/60ul | 1.2 mf/pl (91.2% 100% in 7 month No AR
2000 single months (N=6) reduction) in day3
Thailand dose once
DEC+|ii. DEC GMC 15 mf/60pl | 0.35 mf/ul (99% 100% in D7 No AR
ALB Bmg/kg (N=6) reduction) in days 3
6 days
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sz | AANNVUIMLY AUAULUY s liwugfd 21mslai
msiinen [een] aumen | aawd| wan |veslulasitan®a| asslulasiianiss lulasiande | feuscasd
#ilvien Budu naalvien naalvien U 9EN
ii. DEC GMC 15 mf/60ul | 1.5 mf/ul (93.1% 100% in 3 month 1978
6mg/ (N=6) reduction) in day3 (6.66%)
kg+ALB Nausea
400mg
Supali, DEC |i. 6mg/kg |once 2 days | GMC 234 mf/ml |93, 98, 97% reduction | D1 42.59% neg 7-fever
2002 (100mg (N=15) inD1,3,7 (for2days)
Indonesia on D1-
rest
inD3)
DEC+/ ii. 6mg/kg 1 days | GMC 257mf/ml 95, 96.88% reduction 5-fever (for
ALB single (N=15) in 12Hr, D7 1day)
dose on 100% got 1
D3+ ALB AR
400mg AR 10%
DEC [iii. 6mg/kg 1 day NA 48%(<100mf/ml), 42%
+ALB| single 101-500), 10%
dose (>500mf/ml) in D7
+400mg
in
community
Fischer, DEC+| 6 mg/kg+ |once once GMC 150mf/ml GMC 3mf/mlin 1 year | 72% in 1 year NA
2003 ALB [ 400mg (N=96)
Indonesia
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sz | ANAUILUL AUAULUY as liwugfd 213 lai
msiinen [een]| aumen | aawd| e |veslulasitana| asslulasiianiss lulasiande | fsuscasd
#ilven Gudu naslvan naslvan YD 9EN
Alone and combined
Oqueka, |DEC |6mg/kg+ [1year [3vyear |GMC 1486 mi/ |11, 47.4 1.3 mf/mlin | 71.43% (Rx100%),
2005 +A LBl 400mg ml (N=42) Y1,23 88.09% (Rx 88.09%),
92.85% (Rx 92.85%)
inY 1,23
Supali, Doxy |i. 100mg |once GMC 328/ml 271,372 mf/mlin 2,4, |3.8,20.4, 77.1%
2008 daily for 12 mo in2,4,12 mo
Indonesia 6wks
Doxy |ii. 100mg GMC 506/ml 455, 89, 1 mf/ml 9.8,7.1,87.5%
+DEC| daily 6
+ALB wks
+DEC
+ALB
single
dose
after 4
month
DEC |iii. DEC+ GMC 373/ml 403, 227, 13 mf/ml 0,0, 26.7%
+ALB ALB
single
dose
started
at M4

1.3 Albendazole alone

d7un19@nunen Albendazole
lag Shenoy HazAale (A.A.1999) FANWINITENEN
dwululasianSe slaugiie fsen DEC, lver-
mectin waz Albendazole Tufilg 51918 Faens
31881 ALB 9819LA87, DEC + ALB, ALB + IVM
waz IVM + DEC 31uau 3, 16, 16 haz 16 318

ANUENGU WUINANTLE ALB agnaifien kifinass

seavlulpsflanZe®
2. nsiFen 2 sinduAY

nsfnsnluns dendunen3uiu
wuinlunguiil#su DEC v 2 agulsidnaziy

DEC + IVM %38 DEC + ALB lfnalunisanszeu



lulpsanBagenin VM + ALB iafinanuy 1
U wioudfusligraunauazinaudadn 1 0
vauzfiannslifisUszasdgeunnainlungudug

dsunguiiléisu DEC + IvM™

ANSAN®IYDY Fischer WaTAME (A.A.
2003) AIFNHNATTEZENYRIANT LN DEC uay
Abbendazole Tuns3$nunifwuidia 8. timori Tugwy
e 76 518878n151%eN DEC 6 mg/kg + ALB
400 mg AS9FE WUFNaRTERUANALILLL
yaslulasilanZeanndeulden 150 mi/ml
3 mf/ml lunsfinnny 1 77 ghunnseinsnnsiis
81 DEC 97uNYU ALB 289 Kob-a-sa LazAy
(./1.2000) WUG1ANS 1 DEC a8nsifien was DEC
+ ALB aSaidisnTualun1sananununuiueey
TulasfanseTnd\deeiu (91.2% waz 93.1% Tu
Juit 3 mudd) uandsduludoud 3 Tung
#lfawnz DEC wsinduwuannislifisdseasd
wwzludfil#su DEC + ALB dhzannsnauld
Tuanidilinulunguiilésy DEC ageifien™
dun13ANENY9Y Supali LazAA: (A.A.2002) i
Anwnnslifen DEC #3a DEC 33U Albendazole
Tuns$nmmsiin@esdin B. timon wax W bancroft
Tulsonenuna wodnlumssnmnludwuiasie
B. timori §3%1 DEC %38 DEC + ALB Asaifien §i
nalun1sanseiululasilanse liwnnsnefuly
Suil 7 winsfinennisdradieslunns@inmni
innnennAuilFELENaziiamsynauasnatias
1979015 uaznuizedasas 10 Wadngenauna
fuAgmuie Tusmeu® uas Oqueka uazmal: (A

2008) ﬁﬂmwam:mmmmﬂﬁ%fum DEC uac
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Albendazole Tulldaundawsnslanind ouas
wupuwensdu wuilusedwolulasilanse
flazdurnunuuiueisanaslusziudigs 1.6

[y

47.4,1.3 mf/ml W3 1, 2 waz 3 a1

fiile Supali kazAnL: (A.A.2008) 71
AnenB9n19W doxyoycline sﬁumﬁﬂm@’ﬁm%a
B. malayi 161 578 f82U1A 100 mg/iunnTu
dunan 6 91ding 119 578 wWisuwdisuiulgen
naan 42 518 wuinIwdulauwizganay
Yazaz 98 wazandnsinnswululasilanEease
gefitiedday Tuidaud 2, 4 war 12 (p<.001 Tu
ng9nan) uaxiinnslifen DEC + ALB 4 1fiau
W90 5D Doxycycline I1UA 57 918 kAT 42
187 ilE30 doxyeycline ey Waw3euidisy
Aunguitlsilé¥usn DEC + ALB 62 918 wudnnns
anasaaslulasiianZegelunguilé5n Doyoycine
ez Doxycycline + DEC + ALB LazDINTINLASN

azanaslungudi ld5uenns 3 i

nslandnenlsaingns Tugusing
21115

mssnaueassutinwaed (adeno-
lymphangitis-ADL) Tuf{tls1ngannisiiinige
wenslsawihdnselinugife Tananstsngues
owiSauule drulngazwudian dnwazansle
asfussusigndadamanasn Sefluansnedi
Audnmasiitsnglunsindonenslsawindne
sinfisnaznudnmela dwuiiavdauauazln
I VBINIY NMISNEURINENAzinTuRasn
wdsaninisinanenslsaring s wazndeann

fingn3aneudn andinIs1der1g999IruULn
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MERvRENY 0125 MsAnweTEInalazialfiAnANNISUTALANIINULARLSIN81ANTANN

TsAingne

A13197 2 MsAnns e lugusnganmsindresiinugis

B sUuuy IUIAEN NAANI

TAnw (a.7.)| N1sAnE

Shenoy et al. | mAaas |i. DEC 10mg/kg + foot care | AudsasnsindnaUanasasneltedda
1998 i IVM 400 pg/kg+ foot care | nnnga uslsifiaanuunnsnefuszninengy

ii. foot care I laifignAu

Shenoy et al. | nAasy | i Penicilin1600000u+ AUTRINISAAANSTNEUEanavegE N9
1999 foot care foddnyang udiudunangy 1 Tndeann
i. DEC 2mg/kg 5 Ju + Ten enunquiilésuemann waziited iy

foot care wnzlunguitlésumuisa

Penicillin+DEC +

iil.
foot care

iv. Local antibiotic +

foot care

v. foot care

Tutlssmedufie Shenoy wazAnle (A.A.1998) [FFnwNstlaeiunisiinanissaun
wdssdnsudsnauluddndesiaugide densiensamlsarindrsludieeln 74 s

(ivermectin 400 ug/kg 37 518, DEC 10 mg/kg 37 518) LTJ%EJULﬁEmﬁUﬂ@'m/i FaUgNRannaIUIU 39

378 Yniewdunan 12 fou

i3annAsguasnidienisdarindeayuaztin ynfuesnetiastuas 2 A% uas
e Audasuiefinnnusuiy wudranuivesnsinnissnauanasdagsfiteddnydle
wasuisuAvrsulien Tuusiazngs (p<0.007) uazlifinnuunnsnsfuszwinsnguiiuenlsahdng
Aunguitluldsueniu® senrdasdiun1s@nmsAau9es Shenoy wazAn: (A.A. 1999) fidAM
Uszanduavnsninmlsawindg e snenda waznnsquawihTugiifionlnannwengifalunsiiasiu
anssiautundasdniay denslienlugisenls 112 118 Yuaz 2 afe 5 Fu funan 1 1

(penicillin 800000 unit 26 518, DEC 1mg/kg 28 918, penicilin + DEC 29 518, framytecin cream 29



3178) WIsuWiesunusNnann 28 518 LE@3IUIN
A3 nNsguasnmIindensiALEzenn
Frdn mentesiudasnssingsesiadin wy
NANHRYRINNSARANTTAELARRIRE9 T
dndyanay (awFsuifisufunaufnm
(p<0.001) wazAydzaIN S AnTAELRLTu Y
nangueniunguiilslden Tulldaunasnsl
gdowSeuifieuAuliilien wanfinduasned
fedfanizng uiildFuenaindawindu
(p<0.007, <0.001 Tunguwiidau waz DEC Al

WATAU)”

a3y

gndunenslsawindgng (DEC, vermectin)
812 AUDUNENS (Albendazole) wazen2ndadid
narn hauAsuuadidefiondeagAunenslsa
Wing9 (Doxycycline, Tetracycline, Rifampicin,
Azithromycin) kaz8giNWeNs (g3 Albendazole)
finnuaunsalunsiugnsnmnlsewindgslu
FNNADNINAaDY DEC Uas Ivermectin HNasD
TulpsilanEe lne DEC Liifilpensesialslasilanse
#asonfeszuuduyuvnedelsnge Tusasd
vermectin fira lagnsesa lulasiande wazenly
N§3NYY Albendazole HnarafuwAYRINeNS du
Nitazoxanide, Tizoxanide TINaHBFILA LRSI WA

liifinasangn3ludninaans
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s enidignlunnssnmnlsawindne
Tsidnaziflu DEC, vermectin n3aenlunguensin
8 Doxycycline fitlstAnsnageuazlndidsoiuly
mysnmnlsaninsstinugiAs Tusaidi Abendazole

laifinasenany

DEC Tuaunm 6 mg/kg 12 4 (72 mg/kg)
linaudunsTidasadundefuiuiy  wie
M3l 36 mg/kg 2 ASsluszezvneiy 6 Wiau
fiszavdualunsanduaugno lulasiian 59
uwnnnefullly 19 (71%% 92%%, 97.67%  uaz
100%*") TuaausiinnsliaSadien 593 6 kg/kg T
nalunsansuuiwylulasiianEeas 100%”
waz 97% Tu 7 Yu ssillunsfinsniinuinanas
100% HuiidadanainfndseesnnunuuLy
vavlulasianZedauliientiuaglussauiisnunn
(12 mf/60 i) wazlimaunnsnefiulunnsansuau

wululasflanZeifies 20% Tunnsiianny 1 9%

>34

v
=g o @ !

WnsfnsTNrLARInaIdmesnISEnENgau

SSee e

nasiiefifinsfinnunanisifenluszezenn
A m3lluaunn 6 mg/kg 6 Ju deanudnyn
6 wau® fiwpinaz liwudiilulasianGediados
Tenluaum wazanudisonana Tuszeznandgn
27v30 5 ass druluaueiiliadadendu nns
Anwnifiluiiaqiugensliaunsoaguléanls

Usz@nSuaniguwin

dusN lvermectin 1 2N AT IS A0 3HE

§9§0 A9 400 pg azifisnwina3l¥ DEC 6 mg/

kg Pauzitannns lifivtszasdinnin® ns@nmn

Tuszezaniinazdasliluanud wazszesnan

1

enuafidaeldlunssnmndelud dr1usuly
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Usemalnedigolifinsfunadousneiadiie 14
Tuau m314 DEC Aviianumnzauunadi a1a
aransnsathunfiansanWlusendidymlunns
¥ DEC wu finnskifistsrardneuss dv
sinns1Flunsdligonsdaefidunaunisdu

nedeunnu

drunsidenlugtens 2 slinsauiy
Wun Albendazole 973U DEC Tit/sednamaly
NNSSNNAFNINSILAY Ivermectin® wazTndiAss
AN51# DEC alone single dose T 7 Tundsl§sy

¥ anfian/Feufiguiy DEC 6 mg/kg 6 U

&N
wuhyszAvina Indides iy widiunnsdnmnlungy

AfianunuutueeslulasilanZedeulvensn

a~

daug1%138 Doxyeycline wiana:dl
Usrandualunsdnmngs annslifisyseasdsi
wil¥szaznanlunnssnnunu desliyaiuds 6
219inel

Sotfuannnsnuniu azwudn DEC Tu
2UA 6 mg/kg FRBANLAYA 6 Wauunanlsl
fagndn 2 0 w3e 5 aSe Sepaduaunuiid
Uszandnanazimunzauiiazldlunnsinmlse
whinsedaugifeludsanalnesaly uazansqua
g lmannuenslsawindseiin 8. malayi
Huisiduszandnagelunisannisfiniias
o lidufugaslfensnmlsawidne vieensi
oAy maguasnmindenaiusznaudaenig
Fawdneayuazin waldanmAudasuied

Anuanu
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Observation of population density of mosquito vectors in Yao Noi Island,

PhangNga Province between 2012-2013.

Tne 3570500 @iz By JirapornSevana
diinlsafndatnlnguias Bureau of Vector Borne Disease

Abstract

Yao Noi Island locates in Koh Yao Noi Sub-district, Koh Yao District, PhangNga Province,
Thailand. The geography of the island consist of mountains, brooks, marshs, ponds, rice fields, rubber
plantations, mangoes, coconuts, and cashew nut orchards. Different ecological niches may affected on
mosquito diversity. However, the mosquito researches in Koh Yao Noi Island had never been reported.
Therefore, the effect of ecosystem diversity on any mosquitoes, especialy the vector borne diseases in Yao Noi
Island were investigated. Three study sites, Ban Num Jeud village (vilage no. 3) where closed with rice fields,
Ban Tha Khao village (village no. 4) where closed with rubber plantation areas, and Ban An Pao village
(village no. 7) where surrounded with rubber plantation areas were selected in this study. The
distributions of several mosquito vectors in different sites were studied for 16 months during March
2012 to July 2013. The results indicated that the ecosystem diversity of Ban Tha Khao and Ban An
Pao that closed with and located in rubber plantation areas were appropriate for malaria mosquito
vectors to breed and disperse including Anopheles dirus complex, Anopheles minimus complex and
Anopheles maculatus group. Culex spp., the vectors of Japanese encephalitis were observed in all three
study sites, but Ban Num Jeud had the highest density, due to the rice filed ecosystem was the appropri-
ate breeding site for them. In addition, Aedes spp., the dengue/chikungunya vectors and Mansonia spp.,
thefilariasis vectors were observed in all three study sites. Armigeres spp. were also found, but they

were not the vector in these areas. Therefore, the ecosystem diversity in each three places significantly
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affected on mosquito vectors’ growth and their dispersal behaviors to transmit the vector borne

diseases.

Keywords: Anopheles sp., Aedes sp., Culex sp., Mansonia sp. and Armigeres sp.

UNARED

inzetiasdvagiidnuainizentios dunannzen Famdaren Usmalng aanwitud
yumeiiiann dvhe T 8521 1900 SuENaWn T BaULENER @auszang kasEuNEI AN
ynlfinzetesfanminaineuaznsunsiugesddyiivarananauazsolifinnsfnunuiud
fanana defunisinmnideluadetiielifnguscaedifiafnmnanunainnanssasszuudnasianis
wigiulawazasunsiugeasgenmvztinlse Sednidaniiuil 3 wytiu fa nyi 3 fudhde Wui
Adureunngil 4 thuvinen RufiReduauenswn sy 7 thuduih fiuiiedTuausnemnn
Ine@nnfnauniswasunasmsuwsiugeasgenmziin lsalusamineineunnesiuiusses
AN 16 ifau sewineieuiiunaw 2555 AoiRaunsngnu 2556 wuinugil 4 uas 7 e wineinen
fnzausansunsveneiusasesiulassnznantinlsnsnaniEe [duA Anopheles dirus complex,
Anopheles minimus complex Was Anopheles maculatus group ﬁ’)u&j\ﬁ’?ﬂ"lZ]JuLﬂUWWMZﬁWIiﬂVL‘i’TﬁZJE]\T
Sniay wutka 3 Nufl winusnaiigaTunyil 3 thuthds idesannilufisonanadiujeunfianming Tnsn
wnzasamauuwamnzius uananiivie 3 nythudewugeareiifiumnnzd sl fidanaen
uazlfthedageans gedaillunnzddgrinlsawnde daugeuilagelinyindunnzinlsasiale
Setiussuufineineniiuanseiueaie 3 nyiufinadanisedgifvlaazansunsssneiugaa

gofidunnmztihlsadfgunnsneiu

Andndny: sedutldes geane g9sangy gede uazgould

UNi AL/ANT97 baLinS (YausasuLazlingn, 2555)
Yy ¥ ” Tudastiulsadndatn lasunasiuduilynms
WNNzENNREAYAE AN UAINIZENIURE :

. SRV J v o Esnsugeiiddeetsamalng a1asneey
FUADNILENT WATANNIN WuTnNzeItasil :

- o o . Tsaluszuuiingsyy 506 vavdtinszuiainen
5zanad 46.4 p519A laluns 1 7 Nty U

(1 w.A. 2557-27 w8, 2557) lsaldiFanaan
(DHF+DF+DSS) wWugte 5418 518 1A 76

Uszansnedu 4,134 AU 978 2,112 AW NeY9

2,022 AY AANURUILUUYBIUSYNSIREY 86



[ [ a

Jonin Andudnsnte 8.53 dauaulszenns
ded3n 3 578 lsAunan3e (Malaria) wugfihae
1,989 518 210 53 J9n TR Andudnsitie 3.13
Aougulszeng Wedin 0 918 lsawindng
(Filariasis) WUt 3 578 210 1 F9nin Ay
gn311e 0.00 AauaulszeIns WWedin 0 518
lsaldtinadageans (Chikungunya) Wugfthe 5
378 A7 4 T9ndn Andudnsniae 0.01 dowau
Uszanns @830 0 578 uaslsadauassniay
(Japanese B encephalitis) WUH1138 5 518 2717 5
Jenin Anudnsnte 0.01 douaulszsnng
Fed3n 0 sneduanunsallsadnsiatilag
wasiitnnzenaties 3 Doundswuinddiedu
lsalfidenaan [Hindegeans uazananse lns
[#FomeanuazldunanBewudihennt field
inanBefiunliuinduyall @ 2552-2554
4838 F1INIIUFI5ITUFVTNDNNENI)
Tutl 2555 wugihelsnldidanaaniiinnzendas
PINLATIUIL 6 8 usifing 3, 4 uaz 7 wogae
0978 lsananZewugthevionuadiuiu 24 51
fing 3 wogthesuau 4 518, g 4 wogie
U 8 918 WAzuy 7 WUKLIEAUIU 2 578
Fonyil 4 wmﬁﬂaﬂiﬁﬂmmﬁﬂ@aqmmﬂﬁy’wm
7 wgitiwlud) 2555 dhulsaldiandegans, lan
[Hauassniay uwazlsawndrslinoging uasly

7 2556 wufthelsaldidonsaniiinnzenitias

e

o

MINUATILAU 3 578 WiTing 3, 4 uaz 7 wukihe
0578 lsAsnanFewugthevionaadiuiu 16 51
fing 3 wogihesuau 0 518, ng 4 wugihe
U 8 318 wazuy 7 wuEeduln 1 518

Fonyfd 4 HomswudiaelsrunanSegegaann

11513 lsafndatilasusas Uil 10 atuii 2

sovan 7 ngjtiwludl 2556 WuRenAUD 2555
wilaudugiulsaldiandogeane, lsaldauns
Sauav uazlsawindnelinugine [ 2555-2556
. dayaanquiaruaulsadinnatnlaguuas
i 11.1 dendaiean) innzenatiesiissfianis
vinuifigauasiuunasvasiigdid1dees
Uszmalnefeaauinaingiivarnnane
gpsnzentiasdelsznay (Udenen dvhe
9t @320 9un §UEN9NNTT EULENENT
FIUNTHIY UAzEIUNTHANNUA F9ARLEBN
fufiinnzenitiesiefnaunsidsuulaseas
gon izt lsalusnninaingnfiunnaneiulse
e wadfigaduninzinlsauazainns
Anwwudnialaniigeunnnin 4,000 sia
(species) %Gﬁlﬂmaﬁﬁuﬂdaﬁ (Anophelines)
wihiuiidunnetnlsaunanZeludsamnalneg
finsunugeiulaastszana 422 sliamlan
wiwugeAulapafiss 68 eliafifugswinzans
lspwnanBs Tudrwiudwudng 40 efiefidu
wnzwen (Gilles and Warrel, 1993) Tutsznelng

a '

fisnseuinogsAudans 91wy 72 ola i

a '3

Agadudnudndugenvzuaniiey 3 ain
A9 Anopheles dirus s.l, Anopheles minimus s.l,
Anopheles maculatus complex (3958uNN, 2548)
sanAdasAUafnsLaAn: (2551) S189Nudn
UsamalnefigsAuldasagnetias 73 ol udll
Wigs 8 wiawindudildfgatiudrinduwinzi
lsaunandelutsemealng Sewnvzndn (primary
vector) lgfu &89 Anopheles dirus s.s. (dirus A)

&N An. bimaii (dirus D) €N Anopheles minimus s.1.

(minimus A) kaxg An. maculatus s.s. (maculates



1155 lanAndatilasusas Uil 10 atuil 2

B) g9W13z309 (secondary vector) #uA g9 An.

epiroticus (sundaicus A) An. pseudowillmori

(maculatus |) WazeNn&sl An. barbirostris/campestris
drugsangwmziilse [fiFenesnlulszinalne
wu 2 9fin [#ud geanetihu Aedes aegypti Faiilu
wvddey lue@eudiidud e lunituansan
LAzENANEEIU Aedes albopictus BaLunnnesa
avuuasfidusnifinlunitie@e gesangmwine
i lsaldauasdnaundiddnludsemalned
3 9UA AR Culex tritaeniorhynchus, Culex gelidus
Waz Culex fascocephala (8®135, 2548) g9L&®
(Mansonia spp.) \lunwiuztihlsaindneluau 3
ARanidonend Brugia malayii3e lulasilanise
(microfilaria, mf) Tuﬂﬁ)ﬁgﬁuﬁ 6 20In L@ Ma. dives,
Ma. bonneae, Ma. indiana, Ma. uniformis, Ma.

<

annulata Waz Ma. annulifera JUAGIWNTAUGDE]
autugneaaldeaedsanelng (85175uas
Aauz, 2549) aziiiuldinysemalnewugeiiiy
wiszth lsananvanesiauazusazaiailin
ey Sedumauaddgiidasiinnsinm
wazfinmunnsiwdsuutlaseasesunvetilsaie
dunduninsnisnisilaedu auau wazin

se%slsmsialy

3A5n15finY

Ananugenmziilsalugnminaine
PunneEneiusenine w.a. 2555 f9T) .. 2556
faz 3 afslaedndannyfuluiuiidua
inzenate swnamzen Sanienise vssmalne

AU 3 vyt fie

o g1 3 ThuUNAn Fanweuiuiingtinu
ARADYIUN
o 3 4 thuvhwn Hanwausiuiivginu

o

ARNUFIUYINNIF)

v '
=]

o vyl 7 thudui Tanwauziuiiagly

E]

FIUMNIIN

Ineiisneazdennsinmneswnnziilsn

e

2N
1. d1segnigenudans

gusingningedutlaaslasdisne

P v
°

anthepanunastinds thiva wazjsursauy
nquthulagdragnilaitiasndn 100 429 e
FumgningsAulaas
2. dregeiufnianainaieiu

§159EIANAAULARZ LT
Twiinewdvge 4 au deqnas 2 au tean e
sunzlutihu 190 uanthu 19a daeduiu
fingsanuanenenguiinu ugefiunnnzdous
@A 18.00-24.00 . Fugpdlueaz 50 unitiin
10 undl Jugenytinuas 2 Au gefiduldinun
IUUNBUALRZIN AU LY
AHAUUUUVBEN =

Suugeusiazslafiayls

(F/AU/FU) IUIUAUTD x S1uIUT L

3. 'si'ﬁ':amwﬁmnwmmngawwz

i lsalngldiudnuas i

T Ausnuasln (Light trap) dousas
2 9fin luA Audnauwaslefin CDC miniature light
trap vl wUnmaIwas USRS INsTn Black

Hold light trapwuu g Tuilndassiivsnalutiu



BATUSNIUANTNUSEE AN TNUYSENN
100 1wns lagaz@nneruinues ligeaniy

Uszanal 150 wuRinsesiauldiihanduunedn

L%

4. gudrsragnungeans

drvragningeaneve 3 ugiiu lag
ABnsgudTRnginuas 30 nAIANISAU kD
UENANAYAINNYNYNLDIQALUIEIANE

House Index fia 3a8az9290U7INY

Qﬂﬁ’]
HI = Sunutihuiiwogaiii x 100
Suuthuiidrsiarenun
Container Index fn 3p8avapInN1BUL
ﬁwua”ﬂﬁq
Cl = ai’qmumszsu:ﬁwmgﬂﬁﬂ x 100
U susiidsIarionue
Wan13fnyn

1. drsegnihgefutdas
nsdudTgningsAuaadly
T 2555 wugnuneaAulans Anopheles dirus
complex finy 4 Faduunaetihdnwazdiiae
guAdn TuauEwN TN a3 g waziiugs

b
o ©

Pounfusez e dugnungeniulans Anopheles

11513 lsafndatilasusas Uil 10 atuii 2

minimus complex Wa< Anopheles maculatus group
WUTIng 4 uazuy 7 uaﬂmﬂﬁﬁmg 7 ﬁawuaﬂﬁﬂ
aoﬁuﬂa‘a\a Anopheles pseudowillmori A8 G
dnvaszunasthiudesuadninaiuwng
FNUSEWIN9EIUENINI T (AN3199 1)

Tuif) 2556 Mgaids gD
wuaﬂnﬁmaﬁuﬂamﬁmg 7 whiiu ilaeannann
AdRNEN 2 ny Fia gl 3 uaznelfl 4 lsisnzaw
fzfuunaannziusyesgsiulans Sonyd 3
Hurpeunbifiunasth dawunyd 4 drfeanely
sugnannsuislaifivhas gnineeAuddasiing
77‘img 7 1#ur Anopheles minimus complex uaz
Anopheles barbirostris group (mi”lx‘i‘?i 2)

ANNNTEITIANGIWIZHUGVD I8
Autansenined 2555-2556 wudndnerineil
wisnzas Aniuunagiwnziugeesgsiulansfs
gl 4 uazngiil 7 oifluhuRnausnennauas
fiuaganeluaiugnewiifidnsasuna i

Hugnshseunadntinnaduwn q Tefisuaziie

v
CPR=1 2

YNYURLIUAA

E]

©

28 waziiusvtndsilusresnaqu

o ¥

fhediuenewns daungil 3 dneinen lsimnzay

]
i

Mzfuunasniziug vevgedulaniiiasann
Wudtasvpsunlsifidndhewanu fustndeusdu

v lafiguliuneqa



1155 lanAndatilasusas Uil 10 atuil 2

A15199 1 gud1379gn

v
°

¥

]
' a o

UIEINUYABIVIFIDUANIZENIU

£

28 SABINNZENT T9TANeSN LTl 2555

drsrandsil . 5ﬁuqu§nﬁqﬁﬁn wamﬁﬁaﬁﬂgnﬁ'ﬂ svey 3-4
(Gundeud | wyil o RAUNBLAG
fid1929) INAN | sve 1-2| szer 3-4 | 5am Fin U
1 (22 fio. 3 - - - - - - | Lisiumaerh
2555) 4 100 0 13 13 An. minimus A 6 avheluaiugtonnsn
An. dirus 7
7 100 35 3 38 An. minimus 2 avheluaiugionnsn
An .pseudowillmori 1
2 (23 W 3 - - - - - - | Lisiumaerh
2555) 4 100 0 2 2 An. maculatus 1 avheluaiugtonns
Cx. gelidus 1
7 100 1 1 2 | An maculatus 2 | dvhsluaiusnomn
3 (25 nA. 3 - - - - - - | Lisiumaeth
2555) 4 100 0 1 1 Unknown 1 Qﬂﬁm’hs:m pupa ANl
7 100 0 0 o |- 0 | dvhsluaiusnoma
a9eft 2 gudrsgninseAuldasiidnuainizenatios snamzenn Fandameen Tul 2556
drarandeil N - Srurugniiiin nansidedegnii szes 3-4
(Funpauf | wgii Saeitin - - NUER
fid1529) szez 1-2| sv82 3-4| F9M lin U
1(22 1. 3 - - - - - - Tsifiunavth
2556) 4 - - - - - - Taigith dhua
7 100 0 6 6 An. barbirostris 6 avieluaiugnann
2 (27 fi.a 3 - - - - - - Tsifiunavth
2556) 4 - - - - - - Taigith dua
7 100 4 21 25 An. minimus 25 é?’]ﬁ’miu&’mﬁl’]\‘i‘wqﬁ’]
3 (18 n.A. 3 - - - - - - Tsifiunavth
2556) 4 100 0 0 0 - 0 thlnauss
7 100 0 0 0 - 0 avheluaugnonn




2. d1egeinanianainaisiu

sofiduldlul 2555 adedi 1 (22
fiunma 2555), ASadi 2 (23 WERAAN 2555) LA
it 3 (25 ASNGIAY 2555) I1UIU 648 613 3N
5 &na (1N5799 3 wazgui 1) Besadunnuay
wudua e Uties Culex spp. Aedes spp.
Mansonia spp., Armigeres spp. Wa< Anopheles spp.
(U7 2) spitdulgionunsiuan 12 sia Tdud
Anopheles dirus complex, Anopheles minimus
complex, Anopheles maculatus group, Anopheles
barbirostris group, Aedes aegypti, Aedes albopictus,
Culex quinquefasciatus, Culex fascocephala, Culex

gelidus, Culex sitiens, Mansonia uniformis #a<

Armigeres sp. (W]‘i’]x‘iﬁl 3)

gofuansBafiugmnretilsnsnanEe

I&7ny 4 uazny 7 wunesAulassrauEsi

U U 9

'__of

'
o =

Aawmdausnausniuiinnin iy I@‘EJ‘EN
Auilaay Anopheles dirus complex AxaNRNAY
FILAIIAN 19.00 1.-24.00 U. UWHazpRAMNALINA
Tuga9nan 19.00 U.-21.00 u. dugsiulans
Anopheles minimus complex %aaﬂ‘w’]ﬁw}é}g\‘ﬂ,wi
287 19.00 U.-24.00 Y. WHRZABNINALINN (UL
K381 19.00 w.-20.00 . kaveAuLaas Anopheles
maculatus group wupanvAulunan 20.00 u.-
21.00 u. dagsAuldaadAnmdaungnlu
Frfaunquaeuiivg 7 fhuduih woduau

gofulasadninumiausntiiu 3 d/au/Au uas

'
al

Tutiu 0.25 d/au/fu (507 3 waz U7 4)
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geangunzinlsalddennanuas
Idandogeanaduldiivg 3 wy 4 wazng 7 wo
’jﬁa\m’]m:aaﬂmﬁué'?\wmm 18.00 1.-24.00
. gangtunLaanmAulan 18.00 1.-19.00
U. §AUENANEEIUATDINUIAULNN TUE9REN
18.00 ©¥.-20.00 u. WaazENARAIAN 21.00
1.-24.00 .

gesanguvziinlse [auasdniay
Fuldding 3 wy 4 wazny 7 wudrgesangas
aaAvAUGIUAaN 18.00 U.-24.00 U. S9azaan
yAUINALY9RAT 19.00 U.-20.00 U. wias
Fuanavan 21.00 U.-24.00 U,

goidounzihlsawindedulding
3 1y 4 uazny 7 wmmmﬁmzaaﬂmﬁuﬁmm
18" 18.00 U.-24.00 U. H9azpaAmAULA LT
A" 19.00 1.-21.00 U, wanazBuanasaan 22.00
1.-24.00 .

gousilAgialsinpindugenmziinlsa
Toduléiding 3 ny 4 uazwy 7 wodngsusilaaz
PONNAURINFIIAN 18.00 U.-24.00 U. F9azaan
AU lug9na1 18.00 1.-20.00 U. W&R:
Suanasian 21.00 1.-24.00 U,

Tu) 2556 Fugatodt 1 (22 uns1A
2556), AS9il 2 (27 TunmAs 2556) uazmSed 3
(18 n3ng1AU 2556) Igduau 555 67 a1n 5
ana (115797 3 waz U4 1) Bevaduauaany
nNkdYanEn Wilee Culex spp., Armigeres
spp., Aedes spp., Mansonia spp. Wa% Anopheles

spp. (5171 2) aaﬁﬁﬂﬁﬁwmdwmu 15 %in

1]
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T Anopheles dirus complex, Anopheles minimus
complex, Anopheles maculatus group, Anopheles
kawari, Anopheles hyrcanus group, Anopheles
barbirostris group, Aedes albopictus, Culex
quinquefasciatus, Culex fascocephala, Culex
tritaeniorhynchus, Culex coquillettidia, Culex
gelidus, Culex sitiens, Mansonia uniformis &<

Armigere ssp. (mi’}\iﬁ' 3)

gofulanedulaiing 4 uazmy 7 wy
heeiusassaudhinmdiaysnamuenthuinnnh
Tuthugudenduansdrsalud 2555 laggs
Autlaay Anopheles dirus complex AxpaNKNAY
AIUANAT 19.00 U.-24.00 1. KAZAZBBAVNAUIN
Tugnenan 21.00 u.-23.00 u. drugsAulans
Anopheles minimus complex wuaaﬂmﬁuﬁ"’\um
1381 18.00 ¥.-20.00 . kazeNnulaay Anopheles
maculatus group wupanmAulunan 19.00 u.-
20.00 u. dnsngeruddpdndnmiaungalu
grofounnsiauiing 7 fhudsuiwudiuau
gefulaasdnAnmiauantiiu 275 fa/au/fu

wazlutihu 0.75 d/Au/du (SU7 3 waz U7 4)

goaneduldiing 3 vy 4 wazny 7 Tu
T 2556 geanefidnAnmdsliianzgsansaiu
wintu lifigeanatiudndamis wudnesane
sufveanmiAulugaenal 18.00 1.-20.00 u.
IngazaanyAugnalugienan 18.00 1.-19.00

U, Wd19zBuanasian 20.00 u.

g9 dulaiing 3 ny 4 uazny
7 WUINENINANEYRZRBNINNUAILALIAN 18.00 U.
~24,00 u. BeazepAvinAun lug9an 19.00 1.

-20.00 u. LLé”J"UZL%ZJ@ﬂ@\‘iL’J@’] 21.00 4.-24.00 u.

goidaduldfing 3 wy 4 wazny 7
WUINEILEDTRDAMINUAYLALIAN 18.00 U.-
24,00 u. $9azapnnAugnAlugean 19.00 u.

21,00 4. Wd19zBuaAaIIAN 22.00 1.-24.00 1,

gousl [Ad0[§Any 3 ny 4 wazny 7
wungeus [AazaanmAunsusingn 18.00 u.-
24,00 u. B9azepnnAuLAlUTI9RE" 18.00 .

-20.00 u. LL&QQtL’%Naﬂ@GL’]a’] 21.00 4.-24.00 u.
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A13197 3 uanSsufisuanage/sings/aurugs Adulalugaean 18.00 — 24.00 u. dugs

U 3 ASYA LAZAVASIAL 2 AR 52KHIND W.A. 2555 Lazll W.A. 2556

d132anseil duau ()
(Yurdiou fidhsam) T we 2555 | T w..2556

GenusAnopheles

- Anopheles dirus complex 9 22

- Anopheles minimus complex 14 2

- Anopheles maculatus group 1 2

- Anopheles kawari - 1

- Anopheles hyrcanus group - 1

- Anopheles barbirostris group 2 1
GenusAedes

- Aedes aegypti 1 -

- Aedes albopictus 143 127
GenusCulex

- Culex quinquefasciatus 213 101

- Culex fascocephala 2 4

- Culex tritaeniorhynchus - 101

- Culex coquillettidia - 3

- Culex gelidus 1 11

- Culex sitiens 37 17
GenusMansonia

- Mansonia uniformis 119 35
GenusArmigeres

- Armigeres sp. 106 127
T uugeRdu e 648 555
s uugevie 2 T Aduld 1,203
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314 1 A wnaasUSInaianags (Genus) idulalull 2555-2556

Sinamnags (Genus) Naulaliil 2555-2556 I Genus Anopheles

B Genus Aedes

5%

[ Genus Culex

B Genus Mansonia

7] Genus Armigeres

U7 2 nswluanstSunaingsiidn [dszuined wa. 2555 uasdl wa. 2556

isuisulSinawiaganduassniad wa. 2555 nazil wa. 2556
300

280
260
240
220
200
180
160
140
120
100
80
60
40
20

0

41191 (A3)

.

Anopheles sp. Aedes sp. ul
ulex sp.

Mansaonia sp. .
Armigeres sp.
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3UN 3 nmluanaiIeuiiisudnuiugeulaas Anopheles sp. (ganutaneanvzuan) sendngt w.a.

2555-2556
uuganuilaos Anopheles sp. Hovlaliil w.a. 2555
=
E
=
—
=
o(_
= M An. dirus
B An. minimus
An. maculatus
uuganuilaos Anopheles sp. Houlaliil w.a. 2556
=
E
=
—
=
o(_
= M An. dirus
B An. minimus
An. maculatus
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31di 4 N3 uaRIUFINEIALLGRINMENEN (Anopheles sp.) WnARauRafiu TuTl w.e. 2555-2556

Psunagaduilaoswineyian (Anopheles sp.) rihianuaonuliil 2555-2556

2.5

1.5

éa/eu/au

0.5

u.3 @ i 1 2555
4 .7

u.4 .7

B bt 11 2556
O usnif 1 2555
@ wanihu 1 2556

3. @srmnunainvatgvasgswinziilsalng ldfudnuas v

nnmsADA AL Wdug T 2555 wudnged AUFALLY Black Hold light trap 3nAnn
UL CDC miniature light trap%ﬁ@aﬂﬁﬁ’lﬁuﬁﬂiﬁm Culex spp., Aedes sp., Mansonia sp., Armigeres
sp. WAz Anopheles sp. WBAURNKUY Black Holdlight trap ﬁ%ﬁmaaﬁﬁ’]ﬁﬂuﬁuﬁﬂﬁﬂﬁ aaﬁ’uﬂa’mﬁ
Wunnstih lspsnanEedndusnda Anopheles minimus complex aﬁmﬂwm:ﬁﬂﬁﬂv{sﬁlﬁamaaﬂu,az
[Handogeanadia Aedes albopictus gesnangwmziinlselfauasdnauie Culex spp. uazg9ide
wvztih lsawindnedia Mansonia uniformis BealingefidnAudnuuy Black Holdiight trap undigada
£931A1EY (Culex spp.) &UNUANKUL CDC miniature light trap %ﬁmﬂaﬁ@’ﬁﬁuﬁﬂﬁa s;amﬂwm:ﬁﬂﬁﬂ
[#1d0n00n wazldiindageanafia Aedes albopictus gosiagwnztnlsaldaussdniguie
Culex quinquefasciatus wazesidawnvztinlsawidneda Mansonia uniformis laifigefiuaasiiuwnme
thlsaunanSedndusneiin CDC miniature light trap LLaz%ﬁmaoﬁL%’ﬂﬁuﬁmmu CDC miniature light

trap UNNNFAABENSIANEY Culex quinquefasciatus (A1519% 4)



11513 lsafndatilasusas Uil 10 atuii 2

Tul) 2556 anansIdADFLEs [Wduge wodngednAufnuuy Black Hold light trap
11nN3UUY CDC miniature light trap %ﬁmaoﬁﬁﬂﬁuﬁﬂiﬁm Culex spp., Aedes sp., Mansonia sp. Was
Armigeres sp. IngadlagefidnAafudLUY Black Hold light trap fia gesanguinztinlsaldauss

Sruaude Culex spp. uazgaidannvztihlsawingnedia Mansonia uniformis BevlingefidnAudnuy

Black Holdlight trap Nﬁﬂﬁ’e’gﬂﬁaﬂxﬁ’]mm (Culex spp.) d3unuAnwuy CDC miniature light trapziing)

q o

v o

sidhAusndiseil geanswnvzinlanldidensanuasldiiadassansfio Aedes albopictus gesANEY
wivztilseldauaedniauiia Culex spp. wazgaidaunziinlsawindefia Mansonia uniformis Heaiin

Y o

go7idnAUFMUUL CDC miniature light trap snniign@Angesangy (1519 5)

A58 4 drsrannurannvangYaeesu vzt lsalagldfusnuas [wlull 2555

drsreassi aRnfuRnuas v
(Yuifaufl wgﬁ CDC miniature light trap Black Holdlight trap
fid1379) wlings F1uu(#2) wlinge druu(ia)
1 3 An. minimus 1
(223l.7. 2555) Iﬂﬁﬂqﬂlﬁﬁﬁ - Cx. quinquefasciatus 4
Ae. albopictus 2
4 Cx. quinquefasciatus 7 Cx. quinquefasciatus 22
Armigeres sp. 1 Armigeres sp. 5
7 | Ae. albopictus 6 vianewe : (df i -
2 3 Cx. quinquefasciatus 2 Cx. quinquefasciatus 10
(23 W.A. 2555) Cx. sitiens 6
Ma. uniformis 4
4 Cx. quinquefasciatus 1 Cx. quinquefasciatus 6
Ma. uniformis 1 Ma. uniformis 7
7 Cx. quinquefasciatus 1 NUNELIAG Tsigiloitn -
Ma. uniformis 1
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dsransi afafuRnuas v
(Aunnou/i m,«,'ﬁ CDC miniature ljght trap Black Holdlighit trap
fid1939) B FUU(AD) B (A7)

3 3 An. minimus 1
(25 n.@. 2555) Cx. quinquefasciatus 33
Tigigaid - Mea. uniformis 7
Cx. sitiens 4
An. barbirostris 1
4 Ma. uniformis 2 Ma. uniformis 13
Armigeres sp. 1
7 Cx. quinquefasciatus 7 WUELUG) Taigilovitn -

A13197 5 drarnuranAnaneaasgenvstilsalas [EAuAnuas Wlul 2556

dsanssd sinfuFnuas
(Funnsu/i m‘,jﬁ' CDC miniature light trap Black Holdlight trap
fidh333) ainge (A7) winge (A7)
1 3 Cx. quinquetasciatus 3 Cx. quinquefasciatus 22
(22 31.8. 2556) Armigeres sp. 1
Cx. sitiens 1
4 | Lifigadn - Tsifigod -
7 Cx. quinquefasciatus 1 ARUELNG Taigilolitn
2 3 Cx. quinquefasciatus 3 Cx. quinquefasciatus 8
(27 .. 2556) Cx. tritaeniorhynchus 1
4 Cx. tritaeniorhynchus 2 v[,iiﬁﬂqﬂﬁf’] -
Ae. albopictus 1
7 Cx. quinquefasciatus 1 AUNELNG Taigilolitn -

Ma. uniformis
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drsransei FRAFUFnuES (W
(Funfou@ | wyil CDC miniature light trap Black Holdlight trap
fid1379) ULy FUIU(AQ) UL FUIU(F)
3 3 Ma. uniformis 4
(18 n.A. 2556) V[iiﬁﬁ;\‘n‘fﬁ - Cx. quinquefasciatus 4
Cx. tritaeniorhynchus 6
4 Ma. uniformis 8 Ma. uniformis 14
Cx. gelidus 3 Cx. gelidus 5
Ae. albopictus 1 Armigeres sp. 2
7 | dusnninldanansa - runnuiin llansnsa -
NeAuEnwas e Norunuas e

4. gudrsragnungeans
Ansgudsragnungsanslull 2555 uau 3 A5 Tugeidauiiunng iHaunguan AL
LazFaUNTAIAN V9 3 1y IuIUnYa 30 nAIANEEU Wudn ASefl 1 AN Ciffesligafony 3

fhuthdan Cl = 9.81 assil 2 @ Cl tasfigafany 7 fhudwihen Cl = 9.77 uaasedi 3 ¢ Cl

=

tosfigaAany 7 thuswine Cl = 5.04 (m13197 6)

1

dawlull 2556 anAsgudsagningeanediuay 3 A8 Tugaifaunney ey
funey uaziaunsngau sullunsgudnsiagaingeanevie 3 vy I1uIungar 30 BavANEaU
Wudn asedl 1 @ Cl desngadany 4 Thuvinwnen Cl = 6.74 a3l 2 A1 Cldesfignaany 4

furinen@n Cl = 1.10 uazaseil 3 @1 Ciffesfigafony 7 fhududinencl = 237 (15191 6)

ANNTFNENTIYAUNLIANETENINT 2555-2556 91UU 6 ATIWUTN AN HI wazdn Cl

FounaninAunasguiidiuuefe Hi<=10 uazAn Cl = 0 Wavannanwwndauwais 3 nyiu

s 1

wisnzausiansiusnaswnsiugegeansmednvasinuluituaiuiineusdetiaguinusaui

wazfinszanetqnlinenlifsiviitianusesnszaneyandsanZousetuns 3 wytuiinanude g

'
al

fazAansunslsaidanoen Feddudasdfiunisitiesds Jesiu uazmunulselfidanaaniy

NuFingadiuudesaly
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A13197 6 ANdrilANugnyLYDIgUNgIaneil fINNZERE BiNNzeN2 AW Ul 2555-2556

wad1s2gniingeansd 2555 wad1s29gniingeansil 2556
drsaandei wgii | @n ”snﬁ@nﬁﬁqamﬂ drs2andei wgdi | @n "mﬁ@nﬁ‘ﬂqamej

(/e dig1529) HI cl (/e dig1529) HI cl
1 3 37.14 9.81 1 3 43.33 12.59

(22 §i.@. 2555) 4 33.33 11.82 (22 §i.@. 2555) 4 16.13 6.74
7 45.45 17.09 7 20.00 6.84

2 3 33.33 13.64 2 3 33.33 8.57

(23 W.A. 2555) 4 34.38 1217 (23 W.A. 2555) 4 3.33 1.10
7 36.36 9.77 7 23.33 517

3 3 36.67 12.50 3 3 40.00 10.57

(25 n.A. 2555) 4 23.33 10.48 (25 n.A. 2555) 4 23.33 17.78
7 20.00 5.04 7 13.33 2.37

NENEn - ANFBTEIRAINNYNYNVDIGNUIENANE
HI : House Index @@ $agazvasiiiuninugniin

Cl : Container Index fip $98az989NBULANLGNLN

FRAEG) g19n51 BegeiutaasiinuidugeAulanswine

_ . Man @8 Anopheles dirus complex, Anopheles
Q’]ﬂﬂ’]imﬂm’mﬂ’]iL‘L]@EI‘LJLLTJ@\‘]SLI@GEIQ\‘]
. X N o minimus complex W8z Anopheles maculatus group
wuztinlsaluuiiinnzentessznined 2555- L §
. v . FDAABINUNNSANYBNTUNLAY WazALLe (2552)
2556 Tull 2555 §ugsldsnuau 648 62 a1n 5 . s . .
. O v, . nmsdsagningeiulassanuasnsiuaiu
ana uazlull 2556 Fugeliduau 555 d an . L
e L . NI WUYNUIEIN WY A BINIASHANAD
5 ana aziulidn geAuaasiiflunmziinlen
- o . e . Anopheles minimus complex Waz Anopheles
NARENUNNAY 4 TUYINRN Wasrgil 7 DU oL
. - - . . maculatus group WASWURAILANIEINUUA DY
W ATgA W INAINEMUNTFUFD NSNS . -
o oem o o & o - WINCHANAB Anopheles minimus complex kR
NULAR AN UNUNEIUGTINITALLURAR L.
- 3 —a o Anopheles maculatus group WUNULRZITNNTT
gUsNNIINNNLAESUNSTINBGLT AN . e .
L - R draseiudaasnainandulull 2555 wudn
guadntnlalnasuiung uazfiugeindaiu o .
. vy oy . . hansanmnuwBavesgenuiaay Anopheles
i:‘ﬂtu’]%‘w%LL@:W%UW%U@EJ”%NU’MF]WQEJW’JEIG]‘LJ
dirus complex, Anopheles minimus complex Wa<



Anopheles maculatus group =BRNNAUINNTY
939031 19.00 1.-21.00 4., 19.00 ©.-20.00 u.
LAz 20.00 1.-21.00 u. dauluil 2556 natean
mﬁmv@mmﬂ\‘iﬁuﬂam Anopheles dirus complex,
Anopheles minimus complex Wa< Anopheles
maculatus group 228N MNANNIN LY 2980
21.00 4.-23.00 4., 18.00 4.-20.00 u. az 19.00
1.-20.00 U. AUEIFD Nufiinnzenatiaenyil 4

£

"urinen wazngi 7 thudud Ssfinnuides

'
i

U
goflazifansunslsaunande esand1mia

wugAulansnmznanlunnstinlsaunanSe

goanewnziinlsn idenoanuasldin

v 1

dagans aAnTudTIRgnTingeansiie 3 ny
41U 30 NAIANIEIU WU ASparaRITny
ﬁwuqﬂﬁﬁ(Hl) LLa:m%asla::%mm%u:ﬁwu@ﬂﬁﬂ
(CI) voanydi 3 nyffl 4 uazugil 7 Fasnnndndn
UNASFIUTAANNUAF Hi<=10 WazANCl = 0
ifpvannanuinedamminzaudmsuiuumas
wnziuggeans lasgawunyiuduiuaau
vinasauihuiinszanediuliilazanusasnszans
dulsl nzan envsasusnazimsnnsuzduq 7l
Fruusnndifitndeaanadasiudinn (2545)

s

I1BINUINRNNNNTENTIAUARIL WL UL EIAN

v ]
° a

NUINSP8aY 64.52 Wunsusnudunag

U
£

maluihusazdesas 3553 umsuzderindios
yaniu @y et vedwudlugod auses
nsvanvdulsl §19dnain envsoeud n anaus
Tatiaeedns wwnsedey nran ufuiiud
\nzgtiaene 3 nyiudedanuidegediay

Aansunslse[$idensanuazldindageans
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gosAngywnzthlse [aupedniay u
Tluituiiinnzenatiasite 3 nyjtihu uiduldunn
figaiivg 3 thuthdn Feanmdnainguiu
fhudareun fassinlpsanndnaneluasadu
dindsmanzauiiasduuna i siugane

E931ANEY

sodanvzinlsawindgne Juldluiui
\nnzenatiasie 3 ngtinu @8 Mansonia uniformis
FAARBINUAWNIR (2547) 51891UINE9ENA
Mansoniatfluan1stnlsawindne (Filariasis) &9
Lﬁmmﬂﬁa Brugia malayi ""\NAN Aldassme e
yiafinuunIvas [§un Mansonia uniformis,
Mansonia dives, Mansonia bonneae Wae Mansonia
annulifera lpeaAwlneAng1vesinzentias
19 3 vgthuasiiundetinsssuend fa d1iae
warastndeRsifenmsadioln @R wu duuay
AARLZIN NIEALN 290 Wil uazTafiesngg
Judu Fewmsnzasdanisiluwnaswiziugeas

ELED

sugousilagelsinyinidugenmzinlsn
To uldluiuilinnzanateedis 3 wjtihu e
wiliazAaanusiailasaninduuacsey
aanwAulug9an Ao 929181 18.00 1.-20.00
u. genpdavAvdtnlsafnn ot laguuas
(2554) 5781w gousilA Armigeres ugedina
pumeEnananiefinyluudnuih vialnd
ith wamuyulfidnseuinaulugasnainans
Tu SiwusnnTunaiwaven Jounalngdie
angen Judhg wazthnuoulngdndy aswy

antheasselunguilldmuihdsiiantsn viarh
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'
alaa

fifidunsdansgeu Inseduldinale luthdu ne
néde Wasnwalfuquidng anudu udy g9
Armigeres angsdafiiuninzasdelunnsu

Wuchereriabancrofti

v ]
v @ i

fotiu azdiuldinszuulinaineni
WANFNNAUYRINY 3 ngiNulinananisaiey
wulauazansunsveneiusaasgsiiidunimzin

lsndfrunnneAy

AnfnIsuUszna

9p90uRM dinlsaRnsatilaguuas
nsuAILAUlSA ATENTEssAgY Aatiuayu
sutlstanasdunns veveuna Wndai
JUATR Ui uAgInengudaiuaulsadnse
thlnsuuasit 11.1 Fendawen fidaeiivdeya

AUIUFNIAINGNIETAQAA LR

LBNA991999

1. Jumes nanede audn Insuda uduns duun
quasny dauas 81ule leesne uazUsswus yuunu.
HansEnUaIngIugIwIagsAutaasTuiufiung e
wanse Yenianss. nqulsadasietnlasuuas dridneu
HlasAuminaulsail 12 Ysninasvan nsualuaulsa
ASENTNESITUGY. 2552. 39 Nt

2. YaEsH 3809 4azaling) UukAL. KRn1enIg
Fanswneth lsawonaunsnudmsuasdnstnasesdau
vipediu. driinlsadnsiathlasuuas nsunuaulsn Asznsas
asnsauge. 2555. Ainwasedl 1, lseRurguyuannsal
MsinuRswielszmalne. 138 wi.

3. g WA, unnumLITIMTINaNEe. 213813

WATANSUNNEGes D7 41 aifudl 3. wiin 156-166.

4. 2550 gr33auin. gerutaaswinzlsaunanie.
010U INSANEAATANTITUGY NTUINNAIFATNNT
WNNg NIENIENFITUFY. FTIIngn TAInen waz
mseauauesTutlssmalng. 2548, Auvindodt 3, u3imalss

o

AR, nFIMWY, M 74-90.

5. &30 qiaueuinne Fews lsauiad@dng Jan
Funzyns inwuia Tifies yia55a 33zeusilin duadd 1s
AUWTE LEITUNIT 130INR9F SUNT G99 uazSszem
navew. giialunsdfiusnuilesiuaugulsaindne.
drtinlsadnratnlasuuas nsuAuRulsn N3N
AT, 2549, Auwased 1, lssRureguyuannsal
MswnsAswislszmalng. 200 win.

6. &3n uassTing. geanewnnziinlsalfidonsan.
lsalfidensanaiulsufissun, drinvuamunulsnfiden
98N NSUAILANLIARARD NTINTIIENBNTAUGY. 2545. Wi
30-34.

7. diinszunainen. sieeulsaluszuniings e 506.
(1 WeuANA3 2557) FUAUAINURL: http://www.boe.moph.
go.th/boedb2/d506_1/

8. dniinlsndindounlaguuas. Fouuztnd niy
Wnditly SaenaidhseTesannsluuiingdodvion,
A5UAILANLSA NSENTIE5NTEUED. 2554, 7 Ui

9. afiws urde aydnwal Fundn waarT Aoy
wazy ylad. wogsAulassnguedadudounguln.
fingans BRT MAGAZINE afiufl 25. 2551. ntih 20-21.

10. gu3uns yaufie wazglsrssae e mmswann
1389918 allele-specific PCR Waduunsdngeiutlaas
Aguduga Anopheles dirus. nFUSERIBINTNUGANERS
Wwivend A%l 18, Thai J Gennet affuil 1. 2556. wii
378-382.

11. g¥13F 01352, BINWne (Mosquito Vector). @antu
FAIWAIENTEITITUFY NININGVPNEATNVTUNNE
ASENTNETITUED. TN TNAINYT KATNITAIUAY
waoifluflmnivansnsage. 2547, Auriased 2, v3m

o

flys dim, ngomns, wih 1-22,



12, gw1af a1se. gesangwnnelsawidne. santiu
FRPWYIAFATEITITUFY NININNPNERTANTUNNE
AFENTIENFITUFY. TIINY WIFAINYT LAZAITAIUANE
Tutlsewmelng. 2548, Auriasedl 3, v3Emales 914n,
AFIMW, 1 91-99.

13. gw13f sz, geanewnzlsnlfidonsen. et
A IMYNFEATEITITUFY NINAINYANERTAITUNNY
AFENTNEFTUE. TN TNATNYT WAZNITAILANES
Tutsewmelng. 2548, Auriasedl 3, v3Emiles S1An,
AN, NN 1-41.

14. ChatchaiTananchaiRungarunTisgratogWaraporn
Juntarajumnong John P Grieco Sylvie ManguinAtchariya
Prabaripai and Theeraphap Chareonviriyaphap. 2012. Species
diversity and biting activity of Anopheles dirus and Anopheles
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THE ELIMINATING ABILITY OF UTRICULARIA AUREA LOUR ON FIRST STAGE LARVAE
OF AEDES AEGYPTI MOSQUITO
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Abstract

Utricularia aurea (U. aurea) Lour. is an aquatic carnivorous plant. It has small bags on its
branches that act as floats and traps to catch small insects in the water. This study aimed to evaluate
the eliminating ability of this plant on first stage larvae of mosquito number on different. To compare
the capture ability of U. aurea on 1st and 2nd stage larvae. U. aurea was placed in a beaker, 15 cm in
diameter and 15.5 cm high. It was filled with 1,000 ml of water. Each test container was filled with 25,
75, 100, 200 and 500 larvae and left 24 hours. The control group was prepared similarly with 25, 75,
100, 200, 500 larvae but with Limnophila heterophylla in the control group, which does not trap insects.
The results revealed the numbers of 25, 75, 100, 200 and 500 first stage larvae trapped by U. aurea
were 24.75+0.50, 73.75+0.50, 98.50+0.57, 198+0.81 and 487.75+9.00, respectively. Results of 500
1st and 2nd instar larvae with U. area were 487.75+9.00 and 470.75+18.01, respectively. The

comparison of 1st and 2nd instar testing was not significant differences (p > 0.05). The findings of
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these experiments showed that U. aurea can have an effect on mosquito larvae with high eliminate

ability. It may be used as a candidating agent for biological control of mosquitoes in Thailand.

Key words: Biological control, Mosquito larvae, Utricularia aurea, First stage larvae, Aedes

aegypti, Eliminating ability

UNARED

suinsdnwilen (Utricularia aurea Lour) W38 bladderwort iluRisAuusasluth ffudndy
wavauAldnagusnafeiu Inthiidudeddinsasdniesluth feauAdeiitagussasdiie
Ussfiuanuansnsalunisidngnissesiivisnsamanedamien lslinesauanuaunsa
TunsindngnihszesiindeiidnurnansgaiunnsisiulazsSsuiisuanuainsalunsida
qnthseesiinieduszasiians losihavsedmisanuens 15 su. inlaludninesaunndusi
AUENaNg 15 BUAIAT ANUGS 155 BURlunS S909591n909 1,000 Tadans S1uaugntiluusas
ngal 25, 75, 100, 200 uaz 500 62 lagldthannsnedns (Limnophila heterophylla) B lsifiAundy
uravenidunguanuay thiltldluansusiivdenly sruisgnih Tas@nenudunan 24 salus #
NaAINRaRY Wudngninssasiinie gy 25, 75, 100, 200 uax 500 62 laufnda 24.75:050,
73.75:0.50, 98504057, 198+0.81 WAz 487.75:9.00 fapudndy wazduaugnihszesiiviouas
seesiigey §uau 500 Fafilauindndl 487.75:9.00 waz 470.75:18.01 FAANERULAZRINANS
Wisufisumneadfnuindulugninssesiniuasssesiisasinuau 500 fafilauindalifiany
LANFANAUNNEDEF (p > 0.05) NNNATININARRSELERS iFuinannedmien fianusnunsa
Tunseuaugnii dFuazanvaufiudidanviedwmiunnseuaussluyssmalnelagasmednam

salulusuan

ANSIE: NIAILANNNTINN, AUNENANe, ansiednunilen, gauisceciinis, geans

{4, ANUEIUNTO USSR



1155 lanAndatilasusas Uil 10 atuil 2

fiinuazanadfeyvasdam

lsadanafiunlasgadull guinng
ansnsaugeiidndglulssvalne wu lsa
wanize lsalfidensen lsndaunuen uazlse
wihdne Wudiu nseuaugennziisanduiu
Uszennsgelusssusnmiuisnieiilslunns
munulsn Bitsuldluilagiufe msliansed”
winsliansiniazdenansenusadeddinsne e
unnsne wuilgmansaiinndnsludownndoy

waznsnesiaaSATANYALNRIYRIE NI

mimuﬂmw%qmmﬂumimmﬂm

etya' SNaa A o o

FFefidAndernasldsuanuaulanglunzil

Hlagiufinnsinismugumedinwandanugu

9 9

EINUL LNDAANANTENLYBIESLANFADRIHTIN

faymansiaiinndelusssusnduazilgnnig

A

forpansafivasgening lun1adandelidin
Winlanuaunsdinu asudeidingszdn
duuaziduinamusssuenRvesdelidiniias

aunuiite llfdenansznudasiuniing®

Utricularia aurea Lour Lﬂuv“u’uﬂﬁﬁaqgﬂu
29¢ Lentibulariaceae Imﬂﬁ%aaqammﬂmmm
Audn “tricularis” %38 “utriculus” F9uladn
anwauzAdnegs (bladder like, littlebladder) H4e
i3 bladderwort FedifiunanafusnaunaEn

foguuAsiuiildenauuuas wuldilanysana

¥ P

300 BUA &VRINUNIRUE Utricularia aurea

b
=y o a @

Lour (U. aurea) WuistnAuklasauiaan JAu

a Y A

AALUAIDUIALANHATNTITUA IS DULNAILA

folidinaanidniiogluth asviheueeeiudn

[

wiauflalFiInsnduNEsesAnaguInMN

v '
° a

AN UAAUANZBFELSIAUYBIUNAAY
sshannslufunnsuangadudefidindudnly
melunasdianwiui ndennduseudiagaely
Ausnuuavaziaasoulsliinisdas e idin
vilrldussnuazansdunddeney et Uy
Wundsoudaly druvesdedideslildazgn
azauliaelui ldiuinuiaeasudanndiden
Judsenanndadn® Fefisneeunnsidedls
naaathfistinszgasmsnedumisaluls
AuAugntngenme® amsnedrumiesuiufie
Uszinfuzastsamealng azandmagludnilen il
n3lmavasth wu wdn vath uaunastimy
s55uend faqifudilifinns@nmiAeafuany
snunsovsawedmienlunnsindngati
FotiuauideddeAnmnanuasnsalunisids
antngeansssesiinieasainsiednien
saduugninfiuanseiuuazSeUisuAY
aunsalunsindngatineeansseziinieiy
sraziimaaiiaifudayanugwlunsinands
dnwdlen Ul dusndidennislunsaiun

nsirnwragannzlulsamalnesaly

Tngussaen

1. iWia@nmAuaL1T0TuANSANTR
anthgeanssteziivivaaamssdmiends
FuugniiiunnsneiuTuaal fiRinng

2. iiew3snidisuanuanunsalunis

o

Mdngningsaneseeziinileiuszesiians



Tanuazaons

1. quzl,z,“ﬁyma”ﬂﬁmamﬂLﬁias[?’ﬂumﬁ
naaay lagti leeanstiny (Aedes aegypti) 37N
ANATBIANINGT AUSIVANEATIIANT DU
uvAnendeuiing lunsvaans lddesaneinu
dovannanunsamnzdes ifiemunzudnsin
indnmn luduusnuaznmaaesilgniszesd
wilouazansiintunsnzniusrasfifiaunndn
winzatansuiumEsvesannsiednimien

2. MawSeuanedImieie 9y
nsneaey nefusiusinanusnnassin u
WNAneNdersuASUNTI lsal Anenwnasnsny
FanTaunsunen aginaeinnsdnden fa 19
susedmilenfiiiddetan dduliuandin
w§riunwnituludesdrAniaiunen 1 fu
ansedniiendi g luntsnnassda iy ld
ANEN 15 #.4. FAUAN UJszana 800+50 AUAN
laglun1sneassdliunsfivesd 4iAnne
APIVNYUIFNING AL INGT ADUENETUE
mans umnanendsuiing netvonuaiile
nsneaesiutiningas

3. mawSeugUnsaline g lunmaaes
lnggunsalildlunnsnaaasdedninasounn
1,000 fiadans Augninseeziinds S1uau 25 #
TngthamednmiefivdenBlsasluinnes

@)

wazldgninszeziivisasly Aamunatiunan

'
i

24 dhlug iansy 24 Falueasiugninifidin

o

lnenguil3suifisuazldannsnednsi ififudn

FULHAY NAABITUINUIU 4 0

11513 lsafndatilasusas Uil 10 atuii 2

4, uaﬂmﬂﬁuﬁﬁmﬁmmaaﬁﬁuqﬂﬁﬁzﬂ:
finils 911 75, 100, 200, 500 3 ANHEFY
Tastnansiedamiedd ifndeu$ldael Ty
Jnined wazingnirssesiivieldasludnines
Anenunaunan 24 $alus Weasy 24 F2lug
A:ffugniniifigin lasnguSeuifisuasld
amednsT kfifuinduuias naasadiunua
4 $rluusazngiuiv

5. vhnsveaeeiugtiszezas Sy
500 1 PSR Iagtnandnednmilea g
wisyldaslTudnnes uasihgnihssssiians
Taasludnnes Arsunaiiunan 24 $lu9 e
Asw 24 Salaastugniniifidin lnendu ey

5N usnEdn ST NAAANTUWNaY NAay

Wusuau 4 91

adanlilunsdanzidoya

aaRnssaun [HuA Ainde ez uaz
srudeswuinnsgu lnsthiauadayalugiuuy
ANIILAZEDR BATIEALTULTEUANNUANGNY
gadayainuunsmevasgatin luusiaznguly
Ingldadf Mann-Whitney U Test lusunsuadfi

19 Tun"sdunaude SPSS Statistics version 18.0



1155 lanAndatilasusas Uil 10 atuil 2

RaN15ANY

Tumaneasslénasauanuaninsalunisidngninsesiiviofafnmnsuiunisaevas
anthAuansnadmiesiasuugainfiuensesiu3suifisusuiunisaeng unaaseiil
aednwinfuamedn wzSeudisuanuaunsalunisidngatnsesindeiusze:
fsaed1uIu 500 6

[ '
° a

MsVAsaLANNENINTaANdRgATNYavaIedumiisn FAdelivaseuAugninszesi

wilesnuau 25, 75, 100, 200 Az 500 FAAUENHY WafnmnAnuanunsagegaluaIdgninges
swsnedhmiensiotu lasaeusildlunsvaassiia Tninasaunndunngudnans 15 wuRluns
ANuge 155 wudlns uasflasanndninesfauneiuiiussquinies 1,000 fadans Foldinans
npgauFuduiugnindiuin 25 § wudasazaasnismeunnnin 98 detu Fetuldvinnisids
Frunugnihitlunsneassanniudusiuiu 3. 4 ka8 winaae 25 danuanduiiufa 75, 100 wax
200 Fdsdananuasazaaenisaneinandt 98 dafu Feldvinnnsiiuduaugaidusauau 20

Wineay 25 @fe 500 6 NUSeERza89NI19ANg 97.40 oty (ANS97 1)

dFunumsanevasgninsseziinislunguii ldamsiedranilsmasnguil ldamsedns

A9 1 Suaunnsanevesgnunszeiinielunguilldanuiedmiisauaznguildanninedns

shmum‘smﬂmm@nﬁﬂszﬂzﬁwﬁe
'é’ququgnﬁqﬁ’lei’i ansgduniien n15ANe ANNIYANT mimmmgnﬁ'\
Tun1smaans (Mean £S.D.) maagnﬁ'ﬁ (Mean £S.D.) (%)
n (%)
25 24.75+0.50 98.85 1.50+£1.29 6.00
75 73.75+0.50 98.21 5+0.82 6.67
100 98.50+0.57 98.82 8+1.41 8.00
200 198+0.81 98.91 16.75+£3.77 8.37
500 487.75+£9.00 97.40 39.00+£10.80 7.8




11513 lsafndatilasusas Uil 10 atuii 2

NANNTNAADINLTN nFufifiannsiednniainimevagniinsesiindedauiu 25 @
fidNRagnnsANe 24.75£0.50 i LAz3D8AzYD9NNTANE 98.85 %m:ﬁﬁﬁuau@ﬂﬁﬁ:mﬁﬁﬁa AU
75, 100, 200 w@z 500 A fidnedsnsnne 73.75£0.50, 98.50+0.57, 198+0.81 uaz 487.75+9.00
FAudfD waz¥aeazYnInnsANe 98.21, 98.82, 98.91 Uz 97.40 MUY nauTlFaMINednS
Tunnsmaaas MIenswaegninssesiings S1uau 25, 75, 100, 200 kax 500 2 fidnadsnnsans
1.50+1.29, 5+0.82, 8+1.41, 16.75+3.77 @z 39.00+10.80 fm1aNU war3agazni19meLiu 6, 6.67,

8.00, 8.37 LAz 7.8 muany

A13197 2 WSsuifisnduunsmevasgninszeziinidslunguilldannsnedmieuangui

ldaniedns
FIUIUNIIAY
a‘hmugnﬁw‘ﬂ%’ A3 ARTTL2 a‘hmu@nﬁq #MM3188M5 | Mann-Whitney (Mann-Whitney
Tun1smmans | (Mean £S.D.) N MeanzSD U Value U Prob
n
25 24.75+0.50 25 1.50+1.29 .000 018
75 73.75£0.50 75 5+0.82 .000 017
100 98.50+0.57 100 8+1.41 .000 019
200 198+0.81 200 16.75¢3.77 .000 020
500 487.75+£9.00 500 39.00+10.80 .000 .021

msneaasSeufisudnuiunmanevasgainszesiinislunguiiavsednuviendungy
Al mNednInuin MINEYTIERINFULANFNSAUNNERR (p < 0.05) TunnnguduInYDIgAL

seedindefilglunnaneass (119797 3)



1155 lanAndatilasusas Uil 10 atuil 2

dFunumsanevasgninsceziiaas lungui laaminedamiieuaznguil ldaninedns

A13197 3 SuaunIRnEaasgnunTesiianslunguilldannsnednumieuaznguilldavsnedns

Fuumanneassgninszeziiaas
Fuugnunii e s wmsednunilen 138 MN8N N3NN8V
Tunsnaans (Mean +S.D.) V29NN (Mean $S.D.) anun (%)
n (%)
500 470.75+18.01 93.80 28.00+4.55 5.6

NaNNSNARBINLINNGLTiannsedumlisansaevesgninszeziians Suau 500 i @
ALRAENnIAe 470.75+18.01 uaziesazaasmsnnaiiiu 93.80 sasfinguilldaminednslunis

‘i/lﬂ@a\‘iflﬁ%ﬂgﬂﬂﬁﬁm’]ﬁl 28.00£4.55 ¢ uardnsazaasnsnnely 5.6

wWisuiiisunnsmelunguiiliamsedamilsnvasgningsaesceznilsiuseziiaas
a159d 4 Wisuiisunsnnglunguiifianwsedrmienvesgningsanessesnileiuszeziians

MUY 500 G

FUIUNIAE
” ” Mann-Whitney | Mann-Whitney
szazgnin @ msiedraniien| svezgnin #MNIBANT U Value U Prob
(Mean £S.D.) MeanzSD
sepziindls 487.7549.00 sepfigey | 470.75:18.01 2.000 083

Tunsveassiussesiinieuazszesiianswnsgninnuin Asanevasisaasszesliunnsing

AUNNEDRA (p > 0.05) INUIUANRALATANERIgNUN Tz NNTILa I NEDY Aa 487.75£9.00 LAz

470.75+18.01 MNNSFD (1157971 4)



Y
°

A1 N3TUgALNEIANEYRIEISIednunTied

3

aguuasiansaina

ANSNAADINUIN HINUIUNITAEUDY

o

]
i

gnihsesiiniouarszesiigaslunsmeaaudy

o

°

gnu13uIY 500 A7 B 487.75+¢9.00 was
470.75+18.01 famuasulunguiiiiansng
inmilen vnuziinguu3suifiesiifiannsnedng
s waunTnngeagntnssesiiniliuassees
flgoy fi 39.00£10.80 uaz 28.00+4.55 613 By
nsenswasgtndwusnlunguiiiavsng

F1UndgIEANINEN1NIN8I1URATYIEIUITD

P '
° i

"dagnunsreziinieuarszesiians(fidy

o

druaunnn legdruaugninszasiinieiild
nAaRiauIU 25, 75, 100, 200 7 uaz 500 A7
nnauaulunguiidiannsnednaumienddiuy
aathanaunnd 97% WawSsuiiauduay
nsmeasgninstesiiviiunguiifiamedng

WUIN NSANEYDITNEBINGUUANAINAUNIE DR

11513 lsafndatilasusas Uil 10 atuii 2

(p < 0.05) TunnnguuazALEaIUIT0989
ansedniisnlunisiugninseeziings
474U 500 AINNANSNAABYNUINEAINY

aunsaidngnunée 487.7549.00 fsiatu

mﬂﬂﬂﬁﬁﬂﬂﬁﬂﬁﬁﬁ@ﬂﬁﬁ:ﬂzﬁmfi\a
vavansned e lun1svaansaseinudn
AUFnTusHavanIans8d1uielung
enudaslundadngdnanindfusnuuaes
IaglafinisvasnaawmdalWidunniusn

Y

awsedmisndufistniliisnasesaog
vufthiifafiedusseuunaimiedeidinly
thaunadniihedusmiathuazdnlnddudn
Luaeiiflagunnunsu3nua1dusesansng
draniien Senginssuvasgniniidioeineduun
Wamelauufatiuazansineduasanfiag

AaaRnan annengAnssuansinadnmiinay



1155 lanAndatilasusas Uil 10 atuil 2

Faufauzen luvasamsnevin F usnuLa
savansredamisnilonmadugatilfinedy
Tunsgedvaasiudnuuasiugatinaulngas
grdvuinaduTneiduiadmiunislages
qnth (gtnndt 1) nsnadusuiildluansine
wazndnulmvin i lemadudaiunaasiu
fauuaslfunnadnaudy Wegathindudady
uSnalINALANLNAY UNAAURNLNEIRZRAE
usefugastifidnefuszninennsuaniuanely
@mgﬂﬁ’wﬁﬂﬂmﬂu Lwia”ﬂﬁﬂﬁ%mmﬂmyﬂ’jﬂ
Audnusasinlfgaduldifiesinavenisla
anthansiignAudnuuagaduaznesnding
axfnanduiia lingaannnsdous lsisnunsa
naaannsdutiulduasliuuganendsdin
wszanmnmeAngla esannviemelagnga
FuinlilianunsatuunmeTald ndeanndusay
aelufuinuuasazdassiaulysdinnnseas
antuazgagninveidn i Tuduanludige
v lFussnauazansdunddsing g dauvseidedl
sos 4 ldasgnazaulinnelunazazilAudn

waiasudannddenudiisnaviadee (i

v
Y A al

F9AAANNUINUINBARUNTNT NlFTsEuY
savfianszgaiiianansodudedidinluhld wy
cladocerans, copepods, rotiferas, ciliates, Schistosoma
mansoni miracidia and cercariae®® waz@EaU

uuassing g fondeag luti”

ANANANIINAFDULI VLB UAINY
gnunsalun1sdugnunseezusnuassresiians
yavan s misanyin lfinnuuaneneiu

9EAR (o > 0.05) WasaNIUINYDIGNLNIS

govsresfaunaunnenaiendntiaewingu vinlg
swsnedniiendugninsesiivilouazszesi

govldd laefisnuideiiinfensznaannsie

29 Ifnainaunaesgnining

)
jb)
Hac)
o
e
=
(nl
De

fan1330avidAnvavans1ed1niende

AN STAADIUERY AUE IR LEISE
Tumsdugnihgeansuasamsnedmiering
Uszansawlunisindngninseesiinionas
seesfianaldd fnnuanunsaddngatinseesi
wilouazszesiiansldde 487.75:9.00 uaz
470.75+¢18.01 fsitu Fegniniianaseesd
nsnne liuand1sAy Aastinnsthannsnedna
wilenluvasavlusnminedouadouacunasiy
vinathuBsuiieanansathanidumeidan
Tunseugugsnuzludsamalneniedinmw

sinluluaunan

YOLAUDUS

Tumsmaassiiusell aasinenyssandam
Tunsdugnihszezduyg §a8 waznismeaal
ANLausalun1sdugninaesansngdn
wilgasatauauAodaf1ey uazunain
v3nathudeu suniednmndeanstszgnsiinly

T8 Tugnausialy



AnfinssuUszna

YBVBLAN AMAIBANINEN AERBANGRNT
waau umninendeuiing feyaaziligeans
Winldlunmaaes LazaeYRLWIZAM AN
waziduting Aedendsdnineuaziginen
uvnAnendeaiing AlAnueyaziros TR

s lunsdiunsive

LBNA591999

1. Lyski ZL, Saredy JJ, Ciano KA, Stem J, Bowers DF.
Blood feeding position increases success of recalcitrant
mosquitoes. Vector-Borne Zoonot 2011; 11:1165-71.

2. Chandre F, Darrid F, Deader M, Cuany A, Doannio
JM.C, Pasteur N et al. Pyrethroids resistance in Culex.
quinquefasciatus from West Africa. Med. Vet. Entomol 1998;
12:359-366.

3. Matias JR, Adrias AQ. The use of annual killifish in
the biocontrol of the aquatic stages of mosquitoes in
temporary bodies of fresh water; a potential new tool in
vector control. Parasit Vectors 2010; 21: 3-46.

4. Kweka EJ, Zhou G, Gilbreath TM 3rd, Afrane Y,
Nyindo M, Githeko AK. et al. Predation efficiency of Anopheles
gambiae larvae by aquatic predators in western Kenya
highlands. Parasit Vectors 2011; 5;4-128.

5. Gordon E, Pacheco S. Prey composition in the
carnivorous plants Utricularia inflata and U. gibba
(Lentibulariaceae) from Paria Peninsula, Venezuela. Rev Biol
Trop 2007; 55:795-803.

6. Gibson M, Warren KS. Capture of Schistosoma
mansoni miracidia and cercariae by carnivorous aquatic
vascular plants of the genus Utricularia. Bull World Health

Organ 1970;42:833-5.

11513 lsafndatilasusas Uil 10 atuii 2

7. Alkhalaf I, Hiibener T., Porembski S. Prey spectra of
aquatic Utricularia species (Lentibulariaceae) in northeastern
Germany: the role of planktonic algae. Flora 2009; 204:
700-708.

8. Koenraadt CJM, Takken W. Cannibalism and predation
among larvae of the Anopheles gambiae complex. Med Vet

Entomol. 2003;17(1):61-6.



1155 lanAndatilasusas Uil 10 atuil 2

Frequency of IgG positivity against dengue
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Abstract

Dengue fever is the most common arboviral illness transmitted worldwide through Aedes
mosquitoes. The spectrum of Disease varies from asymptomatic cases to undifferentiated fever,
Dengue fever, Dengue Hemorrhagic Fever and Dengue Shock syndrome. This cross sectional study was
done to determine the frequency of IgG positivity against dengue fever virus in asymptomatic healthcare
professionals. The study was conducted in the Medical Wards of Mayo Hospital, Lahore, Pakistan over
a period of six months. A sample of 3mL venous blood was collected from 200 professionals; serum
was separated by and used for ELISA. Mean age of the sample was 28.5+7.7 years; 47.5% males and
52.5% females. 30.5% of them were IgG positivity while 69.5% were not. This study helped to highlight
the sub-clinical cases of dengue fever in health care professionals reflecting the need for Effective

disease prevention programs and Education of medical community to reduce the impact of epidemic.

KEY WORDS Dengue fever, IgG positivity, frequency, healthcare professionals, doctors,

nurses, ward workers.



INTRODUCTION

Dengue fever is the most common arboviral
illness transmitted worldwide, is caused with 1 of
the 4 serotypes of dengue virus, family Flaviviridae,
genus Flavivirus (single-stranded non-segmented
RNA viruses). Dengue is transmitted by mosquitoes
of the genus Aedes, which are widely distributed
in subtropical and tropical areas of the world, and
is classified as a major global health threat by the

World Health Organization (WHO).'

The incubation period of dengue fever is
3-14 days.” Initial dengue infection may be
asymptomatic (50%-90%), may result in a
nonspecific febrile illness, or may produce the
symptom complex of classic dengue fever (DF). A
small percentage of persons who have previously
been infected by one dengue serotype develop
bleeding and endothelial leak upon infection with
another dengue serotype. This syndrome is termed
dengue hemorrhagic fever (DHF), some patients
with dengue hemorrhagic fever develop shock
(dengue shock syndrome) [DSS]), which may

cause death.'

Dengue is a major cause of morbidity and
mortality in tropical and subtropical regions
comprising more than 100 countries. Two-fifth of
world population or 2500 million peoples are now
at risk for dengue, and every year approximately
50 million new cases occur worldwide. The global

prevalence of dengue infection has increased
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dramatically in recent decades, particularly in the
Americans, western Pacific and south-east Asia.
Based on data from 112 national vital registration
systems, 12,000 deaths in South East Asia, 4000
deaths in the Western Pacific and 2000 deaths
in America for the year 2002 have been estimated

to be due to dengue.’

Today, in several Asian countries, dengue
hemorrhagic fever is a leading cause of pediatric
hospitalization and death. In Thailand, periodic
outbreaks of dengue have been reported throughout
the country, with a large outbreak in 1987 causing
more than 1,000 deaths and another in 1998
causing 424 deaths.” In Pakistan 1994 the first
outbreak of dengue hemorrhagic fever occurred
in Karachi. In successive years cases were
isolated from Lahore, Chakwal, Gujarkhan, Haripur
and Rawalpindi.” Serological methods to detect
dengue antibodies have been the most commonly
used diagnostic procedures. This method is
reported to be as sensitive as the Hemagglutination
Inhibition (HI) method.® Seropositivity can be
assessed by an enzyme-linked immunosorbent
assay (ELISA) measuring specific IgM or IgG
antibodies against dengue.® ELISA method is
generally replacing other techniques for IgM
determination because of its sensitivity, potential
for automation and ability to accommodate large
numbers of samples.” ELISA is 97.5% specific and
97.9% sensitive for IgG anti dengue Ab detection’
For the determination of IgM antibody by the
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ELISA method, it has been recommended that
measures be taken to eliminate IgG antibodies
from current or previous flavivirus infections, since
IgG antibodies may be present in excess and

depress the sensitivity for the detection of IgM.”

The prevalence of asymptomatic infection
is higher as compare to symptomatic infection the
prevalence of asymptomatic infection has been

reported to be 50 to 90%.’

In a study it was shown 79%.7 In health
care professionals including doctors, laboratory
technicians and ward boys it was found to be

7.7%)7

Since there is no dengue vaccine
available to date, the focus is on control activities
such as vector elimination, insecticide spraying to
prevent and interrupt outbreaks and community
participation to eliminate breeding places.” The
progression of disease depends upon early
diagnosis and provision of supportive treatment.
This is important because there is no specific

antiviral drug available for the disease.”

Rationale of my study is to identify the
proportion of asymptomatic health care professionals.
This assessment can be important implication
because IgG seropositive patient can develop
severe form of dengue fever in form of DSS, DHF
once they are re-exposed. This assessment can
be implemented as an inexpensive tool for the

prevention of re-exposure among the health care

professional because they are exposed to all
serotypes of dengue virus so preventive measures
should be addressed properly among health care
professionals to decrease mortality and morbidity

of the disease.

MATERIAL AND METHODS

SETTING
This study was conducted in the Medical
Wards of Mayo Hospital / King Edward Medical

University, Lahore.

STUDY DESIGN

Quasi-experimental study

SAMPLE SIZE: Sample size of 200
cases was calculated with 95% confidence level
4% margin of error and taking expected percentage
of 1gG positivity i.e.7.7% against dengue fever

virus in asymptomatic health care professionals

STUDY DURATION
Six months from October 2011 to April
2012.

SAMPLING TECHNIQUE

Non-probability purposive sampling

INCLUSION CRITERIA

1. Health care worker working in Mayo
Hospital, Lahore as per operational definition.

2. Both genders

3. Age more than 12 years.



4. Currently afebrile, any body temperature
above the normal oral measurement of 98.6 F (37
C) or the normal rectal temperature of 99 F is

considered to be elevated.

EXCLUSION CRITERIA

1. Person who has already suffered from
Dengue Fever. [on history]

2. Persons not willing to participate in the

study
DATA COLLECTION PROCEDURE

A total of 200 healthcare professionals
fulfilled the inclusion criteria were selected from
Medical Wards of Mayo Hospital / King Edward
Medical University, Lahore. The purpose of the
research, risk and benefits involved with the study
was explained to each subject. Informed consent
was taken from all the subjects. All the subjects
were interviewed according to a pre-designed
Proforma (sample attached) by the researcher. Al
the data was kept confidential. Total 3ml of venous
blood was taken aseptically. The sample was
allowed to clot at room temperature for 2-3 hours
and then serum was separated by centrifugation
at 3000 rpm for 5 minutes and ultimately used
for ELISA method. ELISA method was done in
batches of 10 according to the instructions of
manufacturer and the number of IgG positive
cases against dengue virus was identified. Data

was collected using a proforma.
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STATISTICAL ANALYSIS

The collected data was entered into SPSS
version 12 and analyzed accordingly. Descriptive
statistics was calculated. The quantitative variables
were age and temperature. These variables were
presented by calculating mean and standard
deviation. The qualitative variables included were
gender, occupation and frequency of IgG positivity.
These variables were presented in frequency and

percentages.

RESULTS

The mean age of the patients was
28.5+7.7 years. There were 12 (6.0%) patients in
the age range of 18-20 vyears, 147 (73.5%)
patients in the age range of 21-30 years, 25
(12.5%) patients in the age range of 31-40 years,
10 (5.0%) patients in the age range of 41-50
years and 6 (3.0%) patients in the age range of
51-55 years (Table 1).

In the distribution of patients by sex, there
were 95 (47.5%) male and 105 (52.5%) female
patients (Figure 1). In the distribution of patients
by occupation, there were 105 (52.5%) doctors,
66 (33.0%) nurses and 29 (14.5%) ward workers
(Figure 2 Table 2).

In the distribution of patients by dengue
lgG positivity, there were 61 (30.5%) patients were
lgG positivity and 139 (69.5%) patients were not
lgG positivity (Figure 3).
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Table 1 Distribution of patients by age

(n=200)
Age No. of patients Percentage

(Years)

18-20 12 6.0
21-30 147 735
31-40 25 125
41-50 10 5.0
51-55 6 3.0

Mean+SD 28.5+7.7

Key: n Number of patients SD Standard deviation

Figure 1

Distribution of patients by sex

(n=200)

Figure 2 Table 2 Distribution of patients by oc-

cupation
(n=200)
No. of patients | Percentage
Doctors 105 525
Nurses 66 33.0
Ward workers 29 145
Total 200 100.0

Key:

n Number of patient

Figure 3 Distribution of patients by dengue IgG

positivity
(n=200)

DISCUSSION

Dengue fever has emerged as a major
public health problem across the world in terms
of health-cost morbidity and mortality. It is endemic
in more than one hundred countries in tropical and
sub-tropical regions of the globe. According to
World Health Organization (WHQ)6, two-fifths of
world’s population (i.e. 2500 million peoples)
are now at risk for dengue, and annually
approximately 50 million new cases of dengue
fever (DF) occur worldwide with 500,000 cases of
dengue hemorrhagic fever (DHF) requiring
hospitalization every year and mortality rate of
2.5%. There is a dramatic increase for global
prevalence of dengue fever in recent decades
particularly in Americans, Western-Pacific and
South-East-Asia.7 Based on data from 112
national vital registration systems, 12,000 deaths
in Southeast Asia, 4,000 in Western- Pacific and
2,000 in America for the year 2002, have been

estimated due to dengue fever.8

Dengue fever is a febrile illness caused
by one of four antigenically different serotypes of
dengue viruses (DEN-1, DEN-2, DEN-3 and DEN-
4), which are the members of Flaviviridae family.
It is mainly transmitted to humans via bite of
Aedes aegypti mosquito.” Infection with a dengue
virus may be clinically in-apparent or may be
present as a non specific febrile illness, classical

dengue fever, dengue hemorrhagic fever or dengue



shock syndrome. Although mild dengue disease
and classical dengue fever contributes more than
half of the total public health burden of dengue
associated illness'’, more serious manifestations
of dengue hemorrhagic fever and dengue shock
syndrome, provide major impetus for efforts to

. . "
prevent infection.

In Pakistan, first outbreak of dengue fever
was reported in 1994, followed by another
epidemic in 2005."” Further outbreak occurred in
upper parts of Punjab during 2003, in addition to
sporadic cases discovered at Rawalpindi-Islamabad,
Peshawar, Jhelum, Abbottabad, Mangla and
Haripur.” The largest outbreak has occurred in
Karachi during 2006, causing maximum mortality',
and this was genotyupes." The enzyme immunoassay
(EIA) test has demonstrated 100% sensitivity for
rapid serological diagnosis of dengue fever showing
results up to fifteen minutes, and able to distinguish
between primary and secondary dengue virus.
Infections through separate determinations of IgM

and IgG antibodies.

In our study the mean age of the patients
was 28.5+7.7 years. As compared with the study
of Zafar et al* the mean age of the patients was

29+5.2 years, which is comparable with our study.

In our study there were 47.5% male and
52.5% female patients. As compared with the
study of Hayat et al*® there were 66% male and
34% female patients, which is comparable with

our study.
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In our study, there were 52.5% doctors,
33.0% nurses and 14.5% ward workers. As
compared with the study of Zafar et al’ there were
33.3% doctors, 33.3% laboratory technicians and
33.3% ward workers, which is comparable with our

study.

In our study, there were 11.5% patients
were IgG positivity for dengue fever. As compared
with the study of Zafar et al* 7.7% patients had
IgG positivity for dengue fever, which is comparable

with our study.

The prevalence of asymptomatic infection
is higher as compare to symptomatic infection the
prevalence of asymptomatic infection has been

reported to be 50 to 90%.’

In a study it was shown 79%.% In health
care professionals including doctors, laboratory
technicians and ward boys it was found to be

77%7

Since there is no dengue vaccine available
to date, the focus is on control activities such as
vector elimination, insecticide spraying to prevent
and interrupt outbreaks and community participation
to eliminate breeding places.” The progression of
disease depends upon early diagnosis and provision
of supportive treatment. This is important because
there is no specific antiviral drug available for the

. 2
disease.
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On the above discussion, it is concluded
that effective disease prevention programs should
be established. Education of medical community
and general population should be done to reduce
the impact of epidemic and ultimately reduce the

mortality rate.

CONCLUSION

The high frequency of IgG positive
professionals highlights the sub-clinical cases of
dengue fever among the health care providers.
Effective disease prevention programs should be
established for the health personnel. Education of
medical community and general population should
also be done to reduce the impact of epidemic

and ultimately reduce the mortality rate.
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