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About the Walter Reed Army Institute of Research

The Walter Reed Army Institute of Research {(WRAIR) consists of nine scientific
divisions each representing a scientific discipline, six support divisions, four
detachments in the United States and four Qverseas laboratories. The Institute
specializes in medical research in biochemistry, immunology, experimental
therapeutics, military medicine, neuropsychiatry, experimental pathology, blood
products, preventive medicine, retrovirology [HIV], vaccines and their delivery
systems, communicable diseases, biological and chemical threats, and combat
dentistry and surgery. The staff is roughly 50% military and 50% civilian, equally
divided between scientific and support personnel. Important organizational
components of the WRAIR are the special field activities in Thailand, Brazil, Kenya,
and Germany. Research and support functions at the overseas labs are closely
coordinated with efforts at the main facility in Washington, DC.

The mission of WRAIR is to counter threats from three sources: biologically active
substances, high energy and trauma, and stress and performance. The historic
emphasis at WRAIR is research against naturally occurring infectious agents
encountered in military training or operations. The threat of "biologically active
substances” encompasses naturally occurring infectious diseases, toxins, and
commonly used chemicals. In addition, there is significant research to counter physical
{environmental} threats and psychological disease in training and in combat operations.

WRAIR primarily works at the applied research and pre-development level, but the
institute is also intimately involved in product development with the United States
Army Medical Material Development Agency (USAMMDA), Ft. Detrick, MD. By
chairing and serving on scientific steering committees, WRAIR scientists provide the
technical guidance required for rational development of technical base initiatives. In
addition, many products are developed and tested at the WRAIR Special Field Activity
Laboratories.

WRAIR's efforts are not limited to research: WRAIR {pronounced "rare"} was originally
founded in 1893 as the US Army Medical School. It continues to be a center of
learning through the military preventive medicine residency, a military medical research
fellowship program, and short courses in tropical medicine, veterinary medicine and
other subjects. Many of our post-doctoral fellowships bring outstanding young
scientists to the Institute for up to two years at a time.

The vertical integration which marks WRAIR's structure has been present from the
beginning. Just as Major Walter Reed did his outstanding work on Yellow Fever as a
member of the first faculty, the Institute today still has the capability of identifying a
threat, determining its cause, designing an answer, testing it under actual field
conditions, and teaching others to use the results.
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Some Major Accomplishments

1898: Reed-Vaughn-Shakespeare Typhoid Board established mechanism of
transmission.

1900: Yellow Fever Board, in Cuba, proved mosquito transmission of Yellow Fever.
1910: Maj. C.R. Darnall developed the use of chlorine to purify drinking water.
1918: Maj. R.L. Kahn devised what became the standard serologic test for syphilis.

1925: Col. Calvin H. Goddard began work which led to the science of comparative
ballistics.

1933: Atabrine was introduced as a substitute for quinine in combatting malaria.

1940-45: Work by Cpt. D.B. Kendrick led to the first system of blood banking, storage
and use.

1957: Drs. Hilleman and Buescher isolated Asian flu virus strain used to make first
vaccine.

1962: Drs. Parkman, Artenstein and Buescher isolated the Rubella virus, leading to a
vaccine.

1979: WRAIR psychologists played a major role in developing the Army's new
manning system.

1982: WRAIR immunologists began work to develop the world's first promising
malaria vaccine.

1990: Maj. Robert DeFraites, Maj. Jose Sanchez, and LTC Charles Hoke conduct a
major vaccine field trial with a Japanese encephalitis virus vaccine. This was the last
hurdle prior to licensure of a commercial product.

1995: A hepatitis A vaccine is licensed. WRAIR scientists did much of the preliminary
research on this vaccine strain and a pivotal field trial in Thailand.
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Listing of Journal Articles/Chapters/Reports

1. Adler, A.; Vaitkus, M.; Martin, J. "Combat Exposure and Post
Traumatic Stress Symptomatology Among U.S. Soldiers
Deployed to the Gulf War.” Mil Psychol. 1996; 8{1): 1-14
Note: (J}
post traumatic stress disorder/combat/stress/Gulf War.

2. Agin, T.; Cantey, J.; Boedeker, E.; Wolf, M. "Characterization of
the eaeA Gene from Rabbit Enteropathogenic Escherichia coli
Strain RDEC-1 and Comparison to Other eaed4 Genes from
Bacteria That Cause Attaching-Effacing Lesions.” EEMS
Microbiol Lett. 1996 Nov; 144{2-3): 249-258
Note: {J)
ADA317993
Escherichia co/i strain RDEC-1/eaeA gene/Intimin/attaching-
effacing lesion.

3. Alexander, W.; Hartman, A.; 0Qaks, E.;: Venkatesan, M.
"Construction and Characterization of virG ficsA)-Deleted
Escherichia coli K12-Shigella flexneri Hybrid Vaccine Strains.'
Vaccine. 1996 Aug; 14(11): 1053-1061
Note: {J)

ADA315360
Shigella/vaccines/virG deletion.

4. Altschuler, B.; Oliver, W.; Altschuler, M. "Rapid 3-D Video/Laser
Sensing and Digital Archiving With Immediate On-Scene
Feedback for 3-D Crime Scene/Mass Disaster Data Collection
and Reconstruction.” _SPIE - Proceedings Reprint. 1996;
2645: 32-38
Note: {J)
ADA306256
robot vision/robotics/virtual reality/lasers.

5. Alving, B.; Carter, A. "Newer Antithrombotic Agents: Potential for
Clinical Use in Venous and Arterial Thrombosis.” J Thromb
Thrombolysis. 1996; 2{4). 285-288
Note: (J}
anticoagulants/antithrombotics/thrombosis.



10.

11.

Alving, B.; Weinstein, M.; Finlayson, J.; Fratantoni, J. "Further
Information on the Fibrin Sealant Conference.” Transfusion.
1996 Sep; 36{9): 845-846
Note: {J)
fibrin sealant.

Alving, C.; Swartz, G.; Wassef, N.; Ribas, J. "Immunization with
Cholesterol-Rich Liposomes Induces Anti-Cholesterol
Antibodies and Reduces Diet-induced Hypercholesterolemia

and Plaque Formation.” J Lab Clin Med. 1996 Jan; 127(1):
40-49

Note: (J)

ADA307424

anti-cholesterol/antibodies/liposomes,

Alving, C.; Wassef, N.; Potter, M. "Antibodies to Cholesterol:
Biological Implications of Antibodies to Lipids." Curr Top

Microbiol Immunol. 1996; 210: 181-186
Note: (J)
antibodies/cholesterol/lipids.

Alving, C.; Wassef, N.; Richards, R. "Use of Adjuvants for
Enhancement of Antibody Responses.” Weir's Handbook of

Experimental Immunology. 1996; 3: 87.1-10
Note: {C)

adjuvants/experimental immunology.

Amitai, G.; Moorad, D.; Adani, R.; Doctor, B. "Inhibition of
Acetylcholinesterase and Butyrylcholinesterase by

Chlorpyrifos-Oxon.™ Medical Defense Bioscience Review -
Proceedings. 1996; 1: 85-95
Note: (J}

acetylcholinesterase/butyrylcholinesterase/Gulf War
syndrome/chloropyrifos.

Anderson, R.; Schwartlander, B.; McCutchan, F.; Hu, D.
"Implications of Genetic Variability in HIV for Epidemiology
and Public Health." Lancet. 1996 Jun; 347:
Note: (J)
HIV /public health.



12.

13.

14.

15.

16.

17.

Anderson, S.; Saviolakis, G.; Bauman, R.; Chu, K. "Effects of
Chronic Stress on Food Acquisition, Plasma Hormones, and
the Estrous Cycle of Female Rats.” Physiol Behav. 1996 Jui;
60(1): 325-329
Note: (J)

ADA313132
stress/chronic stress/female rats/estrous cycle.

Argyros, G.; Roach, J.; Hurwitz, K,; Eliasson, A. "Eucapnic
Voluntary Hyperventilation as a Bronchoprovocation
Technique: Development of a Standardized Dosing Schedule in
Asthmatics.” Chest. 1996 Jun; 109(6): 1520-1524
Note: (J)
hyperventilation/asthma.

Artenstein, A.; Hegerich, P.; Beyrer, C.; Rungruengthanakit, K.
"Sequences and Phylogenetic Analysis of the nef Gene From
Thai Subjects Harboring Subtype E HIV-1." Aids Res Hum
Retroviruses. 1986 Apr; 12(6}): 557-560
Note: (J})
genetic polymorphism/gene evolution/nef gene.

Artenstein, A.; Ohl, C.; VanCott, T.; Hegerich, P. "Transmission of
HIV-1 Subtype E in the United States." JAMA. 1896 Jul;
276(2): 99-100
Note: (J)

HIV-1.

Atwa, M.; Smallridge, R.; Burch, H.; Gist, I. "Immunoglobulins
From Graves Disease Patients Stimulate Phospholipase-A (2)
and Phospholipase-C Systems in FRTL-5 and Human Thyroid
Cells.” Eur J Endocring]. 1996 Sep; 135(3): 322-327
Note: (J)
immunoglobulins/Graves disease.

Avery, M.; Fan, P.; Karle, J.; Bonk, J. "Structure Activity
Relationships of the Antimalarial Agent Artemisinin. 3. Total
Synthesis of {(+)-13-Carbaartemisinin and Related Tetracyclic
and Tricyclic Structures.” J Med Chem. 1996 Apr; 39(9):
1885-1897
Note: {J)
antimalarial agents/artemisinin.



18.

19.

20.

21.

22.

23.

Avery, M.; Mehrotra, S.; Bonk, J.; Vroman, J. "Structure Activity
Relationships of the Antimalarial Agent Artemisinin. 4. Effect
of Substitution at C-3." J Med Chem. 1996 Jul; 39(15):
2900-2906
Note: (J)
artemisinin/antimalarial agents.

Avery, M.; Mehrotra, S.; Johnson, T.; Bonk, J. "Structure Activity
Relationships of the Antimalarial Agent Artemisinin. 5.
Analogs of 10-Deoxoartemisinin Substituted at C-3 and C-9."
J Med Chem. 1996 Oct; 39(21): 4149-4155
Note: (J)
antimalarial agents/artemisinin.

Avis, |.; Jett, M.; Boyle, T.; Vos, M. "Growth Control of Lung
Cancer by Interruption of 5-Lipoxygenase Mediated Growth
Factor Signaling.” J Clin [nvest. 1996 Feb; 97(3): 806-813
Note: (J)
lipoxygenase pathway/lung cancer/apoptosis/growth inhibition.

Baimai, V.; Kijchalao, U.; Rattanarithikul, R. "Metaphase Karyotypes
of Anopheles of Thailand and Southeast Asia: V. The
Myzomyia Series, Subgenus Ce//ja (Diptera: Culicidae).” J Am
Mosq Control Assoc. 1996 Mar; 12(1): 97-105
Note: (J)
metaphase karyotypes/Anopheles/Myzomyia Series.

Baimai, V.; Kijchalao, U.; Rattanarithikul, R. "Metaphase Karyotypes
of Anopheles of Thailand and Southeast Asia. VI. The
Pyretophorus and the Neomyzomyia Series, Subgenus Ce//ia
(Diptera: Culicidae)." J Am Mosg Control Assoc. 1996 Dec;
12(4): 669-675
Note: (J)

ADA323462
metaphase karyotypes/Anophe/es/heterochromatin.

Bangs, M.; Rusmiarto, S.; Anthony, R.; Wirtz, R. "Malaria
Transmission by Anopheles punctulatus in the Highlands of
Irian-Jaya, Indonesia."” Ann Trop Med Parasitol. 1996 Feb;
90(1): 29-38
Note: {(J)
malaria/Anopheles punctulatus/indonesia.



24.

25.

26.

27.

28.

29.

Barthold, S.; Desouza, M.; Feng, S. "Serum Mediated Resolution of
Lyme Arthritis in Mice.” Lab Invest. 1996 Jan; 74{(1): 57-87
Note: (J}
Ilyme diseases/immune serurm treatment.

Bartone, P. "American IFOR Experience: Psychological Stressors in
the Early Deployment Period.” Intl Applied Military Psychology
Symposium - Proceedings. 1996 May; 87-97
Note: (J)

ADA315249
implementation force/IFOR/peacekeeping/Bosnia.

Bartone, P. "Family Notification and Survivor Assistance: Thinking
the Unthinkable." War: Veterans, Families. Communities, and
Nations. 1996; 315-350
Note: (C)
family notification/survivor assistance/Gulf War/Persian Gulf.

Bartone, P.; Adler, A, "A Model of Psychological Issues in
Peacekeeping Operations.” Research Report - USAMRU-
Europe. 1996 Mar; (23): 2
Note: (R)

ADA315243
peacekeeping.

Bauman, R.; Raslear, T.; Hursh, S.; Shurtleff, D. "Substitution and
Caloric Regulation in a Closed Economy.” J Exp Anal Behav.
1996 Mar; 65(2}: 401-422
Note: (J}
feeding/caloric regulation/diet.

Berman, J. "Treatment of New World Cutaneous and Mucosal
Leishmaniases." Clin Dermatol. 1996 Sep-Oct; 14(5): 519-
522
Note: {J)
antiprotozoal agents/leishmaniasis.



30. Bhattacharjee, A.; Cross, A.; Opal, S.; Warren, H. "New Trends in
Escherichia cofi 0111:B4 J5 Mutant (R.Chemotype} Vaccine
Development for Use in Gram-Negative Bacillary Sepsis.™

Novel Therapeutic Strategies in the Treatment of Sepsis.
1996; Chapter 1: 1-11

Note: (C)

ADA303402

gram-negative bacteremia/sepsis/Escherichia coli/neutropenic
rat.

31. Bhattacharjee, A.; Karle, J. "Molecular Electronic Properties of a
Series of 4-Quinolinecarbinolamines Define Antimalarial
Activity Profile.” J Med Chem. 1996 Nov; 32(23): 4622-4629
Note: (J)
ADA323165
molecular modeling/antimalarials/mefloquine/computational
chemistry.

32. Bhattacharjee, A.; Opal, S.; Taylor, R.; Naso, R. "A Noncovalent
Complex Vaccine Prepared with Detoxified Escherichia coli J5
(R, Chemotype) Lipopolysaccharide and Neisseria meningitidis
Group B Outer Membrane Protein Produces Protective
Antibodies Against Gram-Negative Bacteremia." J Infect Dis.
1996 May; 173{5): 1157-1163
Note: {J)
ADA302456
gram-negative bacteremia/Escherichia coli/non-covaient
complex vaccine/lipopolysaccharide.

33. Birx, D.; VanCott, T.; Michael, N.; McNeil, J. "Summary of Track
A: Basic Science.” AIDS, Supplement. 1996; 10{3}): $S85-S1086
Note: {J)
HIV-1/T lymphocyte/pathogenesis.

34. Biswas, R.; Nelson, E.; Lewindon, P.; Lyon, D. "Molecular
Epidemiology of Escherichia coli Diarrhea in Children in Hong
Kong." J Clin Microbiol. 1996; 34(12}: 3233-3234
Note: {J)
molecular epidemiology/Escherichia coli/children/Hong Kong.



35.

36.

37.

38.

39.

40.

Bobkov, A.; Cheingsong-Popov, R.; Salminen, M.; McCutchan, F.
"Complex Mosaic Structure of the Partial Envelope Sequence
from a Gambian HIV Type 1 Isolate.” AIDS Res Hum
Retroviruses. 1996; 12{2): 169-171
Note: {J)

HIV-1/genetic subtypes.

Britt, T. "Responsibility, Morale, and Commitment During Military
Operations.” Research Report - USAMRU-Europe. 1996 Apr;
Note: {(J}
ADA313143
job performance/deployment/triangle model of responsibiiity.

Britt, T. "Using the Triangle Model of Responsibility to Understand
Psychological Ambiguities in Peacekeeping Operations.”
WRAIR/TR-96-0001. 1996;

Note: (R)

ADA300952

peacekeeping/commitment/psychological ambiguities/triangle
model of responsibility.

Britt, T.; Adler, A.; Moore, M.; Bartone, P. "Soldier Beliefs About
Peacekeeping Operations as Predictors of Depression, Morale,
and Responsibility.” WRAIR/TR-96-0006. 1996;
Note: (R}
ADA313510
peacekeeping/soldiers/morale/depression.

Britt, T.; Boneicki, K.; Vescio, T.; Biernat, M. "Intergroup Anxiety:
A Person X Situation Approach.” Personality and Social

Psychology Bulletin. 1996; 22: 1177-1188
Note: {C)
intergroup anxiety/person X.

Britton, P.; Whitton, P.; Fowler, L.; Bowery, N. "Tetanus Toxin
induced Effects on Extracellular Amino Acid Levels in Rat
Hippocampus: An /n vivo Microdialysis Study.” J Neurochem.
1996; 67(1): 324-329
Note: (J}
neurotransmission/metabolism/neurodegeneration/gamma-
aminobutyric acid.



41.

42,

43.

44.

45,

Brown, A.; Brundage, J.; Tomlinson, J.; Burke, D. "The U.S. Army
HIV Testing Program: The First Decade.” Mil Med. 1996 Feb;
161{2): 117-122
Note: (J)

ADA304687
HIV serodiagnosis/epidemiological monitoring/military
medicine.

Brown, A.; Newby, J.; Ray, K.; Jackson, J. "Prevention and

Treatment of HIV Infections in Minorities in the U.S. Military:
A Review of Military Research.” Mil Med. 1996 Feb; 161(2):
123-127

Note: (J)

ADA304685

HIV/acquired immunodeficiency syndrome/minorities/military
medicine.

Brown, A.; Robb, M.; McCutchan, F. "Polymerase Chain Reaction
for Diagnosis of HIV Infection.” Ann Int Med. 1996 May;
126(9): 739-740
Note: (J)

HIV/polymerase chain reaction.

Brown, A.; Vahey, M.; Zhou, S.; Chung, R. "Relationship Between
immune Complex Dissociated P24 Antigen and Human
Immunodeficiency Virus Type-1 RNA Titers in Plasma - Reply."
J_Infect Dis . 1996 Jun; 173(6): 1523-1524
Note: (J)
antigen/HIV-1.

Brundage, J.; Gunzenhauser, J.; Longfield, J.; Rubertone, M.
"Epidemiology and Control of Acute Respiratory Diseases With
Emphasis on Group A Beta Hemolytic Streptococcus: A
Decade of US Army Experience."” Pediatrics. 1996 ; 97: 964-
970
Note: {J)
epidemiology/respiratory diseases/group A beta hemolitic
streptococcus.
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47.

48.

49.

50.

51.

Burghaus, P.; Wellde, B.; Hall, T.; Richards, R. "Immunization of
Aotus nancymai with Recombinant C-Terminus of Plasmodium
falciparum Merozoite Surface Protein-1 in Liposomes and Alum
Adjuvant.” Infect Immun. 1996 Sep; 64(9}): 3614-3619
Note: (J)

Plasmodium falciparum.

Burke, D. "Joseph Alexandre Auzias Turenne, Louis Pasteur, and
Early Concepts of Virulence, Attenuation, and Vaccination.”
Perspect Biol Med. 1996 Winter; 39(2): 171-186
Note: (J)
bacterial vaccines/viral vaccines/vaccines/syphilis.

Burke, D.; McCutchan, F. "Global Distribution of Human

Immunodeficiency Virus-1 Clades." AIDS: Etiol Diagnosis
[reatment and Prevention. 1996; Chapter 7: 119-125

Note: {C}

HIV-1/clades.

Callahan, H.; Kelley, C.; Pereira, T.; Grogl, M. "Microtubule
Inhibitors: Structure Activity Analyses Suggest Rational
Models to Identify Potentially Active Compounds.” Antimicrob
Agents Chemother. 1996 Apr; 40(4): 947-952
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antiprotozoal agents/herbicides/trifluralin/parasites.

Callahan, H.; Portal, |.; Bensinger, S.; Grogl, M. "Leishmania Spp -
Temperature Sensitivity of Promastigotes In Vitro as a Model
for Tropism In Vivo." Exp Parasitol. 1996 Dec; 84(3): 400-
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leishmania/kinetoplastida/tropism.

Carr, J.; Salminen, M.; Koch, C.; Gotte, D. "Full Length Sequence
and Mosaic Structure of a Human Immunodeficiency Virus
Type-1 Isolate from Thailand.™ J Virol. 1996 Sep; 70(9):
5935-5943
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HIV-1.
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54.

55.

56.
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Carter, A.; Laird, J. "Experimental Results With Endovascular
Irradiation Via a Radioactive Stent.” |nt J Radiat Oncol Biol
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stents/restenosis/endovascular irradiation.

Carter, A.; Laird, J.; Bailey, L.; Hoopes, T. "Effects of
Endovascular Radiation From a Beta-Particle Emitting Stent in
a Porcine Coronary Restenosis Model - A Dose-Response
Study."” Circulation. 1996 Nov; 94(10): 2364-2368
* Note: (J)
coronary disease/radiotherapy/stents.

Carter, A.; Laird, J.; Kufs, W.; Bailey, L. "Coronary Stenting With a
Novel Stainless Steel Balloon-Expandable Stent: Determinants
of Neointimal Formation and Changes in Arterial Geometry

After Placement in an Atherosclerotic Model." J Am Coll
Cadiol. 1996; 27(5): 1270-1277
Note: {J)

atherosclerosis/stents/balloon dilation.

Cassol, S.; Weniger, B.; Babu, P.; Salminen, M. "Detection of HIV
Type 1 Env Subtypes A, B, C, and E in Asia Using Dried Blood
Spots: A New Surveillance Tool for Molecular Epidemiology.”

AIDS Res Hum Retroviruses. 1996; 12{15): 1435-1441
Note: {J)

HIV-1/blood/molecular epidemiology.

Chanbancherd, P.; Kasemsant, S.; Sukvit, S.; Kilinputsorn, R.
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Bead Detection.” Thai AIDS J. 1996; 8: 191-201
Note: {J)
T lymphocyte/CD4 +/CD8 +.

Chen, J.; Zhao, W.; Komisar, J.; Weng, C. "Characteristics of the
Splenic T Cell Response to Staphylococcal Enterotoxin B in the
Actinomycin D-Primed Mouse Model." Medical Defense
Bioscience Review - Proceedings. 1996; 3: 1488-1492
Note: (C)
splenic T cell/staphylococcal enterotoxin B/actinomycin D.
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Persistence and Immunity in Goats Vaccinated with a Pure
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melitensis.” Infect Immun. 1996 Jui; 64(7): 2431-2439
Note: {J)

Brucella melitensis/igoats/vaccination.

Chiang, P.; Gordon, R.; Tal, J.; Zeng, G. "S-Adenosylmethionine
and Methylation.” FASEB J. 1996 Mar; 10(4): 471-480
Note: {J)
s-adenosylmethionine/DNA metabolism/methylation.

Chiang, P.; McCann, P.; Lane, J.; Pankaskie, M. "Anti-Human
Immunodeficiency Virus (HIV-1) Activities of Inhibitors of
Polyamine Pathways.” J Biomed Sci. 1996; 3(2): 78-81
Note: (J)
polyamines/anti-HIV/HIV-1,

Chisick, M. "Expenditures on Family Dental Care by Active Duty
Soldiers.” Mil Med. 1996 Jan; 161{1): 22-26
Note: {J)
ADA304677
dental care/Army family members.

Clayson, E.; Snitbhan, R.; Ngamprochana, M.; Vaughn, D.
"Evidence That the Hepatitis E Virus is a Zoonotic Virus:
Detection of Natural Infections Among Swine, Rats and
Chickens in an Area..." Enterically Transmitted Hepatitis
Viruses. 1996; 329-335
Note: (C)
hepatitis viruses/infections.

Cohen, D.; Ashkenazi, S.; Green, M.; Lerman, Y. "Safety and

Immunogenicity of Investigational Shigella Conjugate Vaccines

in Israeli Volunteers.” Infect Immun. 1996 Oct; 64{10); 4074-
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Note: {J)

immunogenicity/shigella/vaccines.

Corwin, A.; Khiem, H.; Clayson, E.; Pham, K. "A Waterborne
QOutbreak of Hepatitis E Virus Transmission in Southwestern
Vietnam." Am J Trop Med Hyg. 1996; 54(6): 559-562
Note: (J)

Vietnam/hepatitis E.
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70.
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Morphology and Risk of Overuse Injury Among Male infantry

Trainees.” Med Sci Sports Exerc. 1996 Aug; 28(8): 945-852
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From Shrimp Products Imported Into Denmark.” J Food
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Note: {J)
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breast cancer/prolactin/signal transduction.
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