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What’s new and different? 



Importance of Surveillance Program 

• No anti-arboviral therapy 

• No vaccine 

• Serves as an early warning system for 
health officials, medical doctors, 
mosquito control programs, general 
public 

• Ultimate goal:  prevent epidemics 
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Mosquito specimens 
are identified under a 

microscope 



Diagnostic Methodology 

• Cell Culture Isolation:  BHK & Vero 

• Indirect Fluorescent Antibody Assay 

• PCR (Molecular Biology Team) 

• Electron Microscope (Viral Isolation Team) 



Mixer Mill is used for processing 
mosquito specimens 

50 ul of each specimen is  
inoculated into each well of cell 

culture  



Observation of inoculated cell cultures 
under a microscope 

Cytopathic  

Effect (CPE) 



8 µl sample is  applied per slide well for IFA test 

Result of IFA test 



Mosquitoes Tested 2002-2012 



Positive Pools 2002-2012  

Year
Pools 
tested

Pools 
positive

WN SLE WEE
WN/ 
SLE

Other

2002 7,814 466 189 229 10 34 4
2003 10,814 839 836 1 0 0 2
2004 10,951 170 164 0 2 0 4
2005 9,779 328 309 0 10 0 5
2006 9,567 438 432 0 0 0 6
2007 11,074 226 223 0 0 0 3
2008 9,580 93 92 0 0 0 1
2009 9,850 161 144 6 0 0 11
2010 8,997 22 16 6 0 0 0
2011 8,473 52 52 0 0 0 0
2012 11,863 803 798 0 0 0 5
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1 Bunyawera group from El Paso 7/8/05
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West Nile Virus Positive % 2002-2012 

Year Pools tested WN+ Positive % 

2002 7,814 189 2.4% 
2003 10,814 836 7.7% 
2004 10,951 164 1.5% 
2005 9,779 309 3.2% 
2006 9,567 432 4.5% 
2007 11,074 223 2.0% 
2008 9,580 92 1.0% 
2009 9,850 144 1.5% 
2010 8,997 16 0.2% 
2011 8,473 52 0.6% 
2012 11,863 798 6.7% 
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2 Ending Fri # pools tested # Pools Positive 

05/04/12 90 0 

05/11/12 255 0 

05/18/12 265 0 

05/25/12 322 0 

06/01/12 253 1 

06/08/12 455 4 

06/15/12 490 24 

06/22/12 470 27 

06/29/12 615 37 

07/06/12 243 55 
07/13/12 378 48 

07/20/12 537 90 

07/27/12 453 101 
08/03/12 484 78 

08/10/12 546 60 

08/17/12 435 51 

08/24/12 523 68 

08/31/12 499 46 

09/07/12 418 35 

09/14/12 507 14 
09/21/12 671 6 

09/28/12 534 22 

10/05/12 566 15 

10/12/12 434 5 

10/19/12 459 7 

10/26/12 433 0 
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Pools Tested and WNV+ Weekly in 2012 
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WNV+ Percentage Weekly in 2012 
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Conclusion: Arbovirus Surveillance in 2012   

• Tested 11,863 mosquito pools, which is more than 
2003; found 798 pools WN+, 6.7%, which is close to 
2003 
 

• Positive rate peak:  the week of July 6th & July 27th, 
suggest to apply mosquito pesticide: before July 4th  
 

• WN+ can be reported 1-3 days earlier by PCR testing,  
and PCR more sensitive (if possible: may start in June) 



Arbovirus/Entomology Team 

•   Mary D’Anton 

•   Robyn Seiferth 

•   Joanne Day 

•   Jeannie Xiang 

Molecular Biology Team (PCR) 

Viral Isolation Team (EM) 
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PHR Submitter County 
2 Abilene Environmental Health, City of Taylor 

2 Wichita Falls Wichita CHD Wichita 

3 City of Coppell Dallas 

3 City of Irving Dallas 

3 City of McKinney Collin 

3 City of Mesquite Dallas 

3 City of Richardson Dallas/Collin 

3 Collin County Development Services Collin 

3 Dallas CHHS Environmental Dallas 

3 Dallas City of Mosquito Abatement Dallas 

3 Ennis City of Ellis 

3 Garland Health Dept Dallas 

3 Grand Prairie City of Env Quality Div Dallas/Tarrant 

3 Lewisville Animal Control/Shelter Denton 

3 Plano Env. Health Dept, City of Collin/Denton 

3 Rockwall Service Center Rockwall 

3 Town of Flower Mound Denton 

3 Univ. North Texas-James Kennedy Denton 

4 Longview City of Health Department Gregg 

5 Jefferson County Mosquito Control Jefferson 

5 Orange County Mosquito Control Orange 
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6 El Campo Service Center Wharton 

6 Fort Bend County Road and Bridge Fort Bend 

6 Galveston County Mosquito Control Galveston 

6 Montgomery County Precinct 3 Montgomery 

6 Sugar Land Public Works Fort Bend 

6 The Woodlands Township Montgomery/Harris 

6 Chambers County Mosquito Control Chambers 

7 ATCHD Vector Control Travis 

7 Brazos County Health Department Brazos 

9 Sonora Animal Control Sutton 

10 El Paso Environmental Service Dept El Paso/Juarez, Mexico 

11 Aransas County Environmental Health Aransas 

11 Brownsville City of PHD Cameron 

11 Cameron County Health Dept. Cameron 

11 Corpus Christi Nueces CHD Vector Control Nueces 

11 Jim Wells County Safety Dept Jim Wells 

11 Kleberg City-County Health Dept. Kleberg 

11 Nueces County Vector Control Nueces 

11 Texas A&M HSC/McAllen Hidalgo 



Arboviruses Found in Texas 

• West Nile virus (WN) 
• St Louis encephalitis virus (SLE) 
• Western equine encephalitis virus (WEE) 
• Eastern equine encephalitis virus (EEE) 
• California group viruses (CAL) 
• Tensaw (TEN) 
• Highlands J (HJ) 
• Venezuelan equine encephalitis virus (VEE) 
• Dengue 
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West Nile virus was found in 4 states in 1999, it was expanded from east to west. There were 48 states reported WN+ in 2005.
West Nile virus
St Louis encephalitis virus (SLE)
Western equine encephalitis virus (WEE)
Eastern equine encephalitis virus (EEE)

We do not test Dengue virus in our lab.



• West Nile virus (WN) 
• St Louis encephalitis virus (SLE) 
• Western equine encephalitis virus (WEE) 
• Eastern equine encephalitis virus (EEE) 
• California group viruses (CAL) 
• Tensaw (TEN) 
• Highlands J (HJ) 
• Venezuelan equine encephalitis virus (VEE) 
• Dengue 

Challenging in  
Arbovirus Surveillance Program? 

 

Presenter
Presentation Notes
SLE: except in 2002: 300 SLE+ were found.



Arbovirus Surveillance Program 

• Mosquitoes: 

– Identification, year-round 

– Virus isolation, May through November 

• Equines:   

– Test all rabies negative equines for 
arboviruses, year-round 

– Virus isolation, year-round 
 



Conclusion: 
Arbovirus Surveillance Program   

1. Mosquito Surveillance (May-November):  

• ~60 submitters in ~40 TX counties 

• ~200, 000 mosquitoes, 3-4% WN, a few positives 
of SLE, Western, CAL, and others 

• 90% WN are from Culex quinquefasciatus 

2. Equines: test 160+/- yearly, positives EEE, WN 

3. Our program serves as an early warning system of 
arboviral activity, used by health authorities and 
mosquito control programs to prevent epidemics  
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Work Flow of Arbovirus Surveillance 

Report

Negative

No CPE

EM/Ref Lab

FA Neg, Pass
CPE+ but FA Neg

Report

Positive

IFA Arbo Panel

CPE

Cell Culture, 10 d
BHK & Vero

Mosquitoes
1-50 per tube

TDSHS Laboratory
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This is a summary for our work flow. 
If FA is negative,we do passage; if CPE is confirmed but FA still negative, we send to electronic microscope or CDC lab.
CPE: Cytopathic effect



Year Equine Tested 
Positive Equine 

Arbovirus Isolate & PCR PCR only 

2002 259  4 EEE, 3 WN  0 

2003 157  0  26 WN 

2004 150  6 EEE  4 EEE, 10 WN 

2005 132  0  4 WN 

2006 162  1 EEE, 3 WN  16 WN 

2007 116  3 EEE, 2 WN  2 EEE, 2 WN 

2008 108  0  0 

2009 113  1 EEE, 2 WN  0 

2010 97  1 WN  0  

2011 138  0  3 WN 

2012 137  0  8 WN 

Equine Tested in 2002-2012 
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