Communicable Disease Center

o #
s ITHe .
COMMUNICABLE

DISEASE CENTER
11111111111

FEDERAL SECURITY AGENCY
U.S. PUBLIC HEALTH SERVICE
ATLANTA, GEORGIA



COMMUNICABLE DISEASE CENTER

Orgenization and Services

For more detailed information regarding the ser-
vices offered by the divisions of the Communicable
Disease Center, address inguiries Lo the Medical
Officer in Charpe, Communicable [sease Center,
fos Volunteer Building, Atlanta, Georpia — Atten-
tion: chief of the particular division concered,



FOREWCED

On July 1, 1046, the USPHS Communicable Disease Center was inaugurated
offigcinlly in Atlants, utilizing the estebliched foeilities of the Office of
Mnlaria Contrel in Wer Arens. The Center continues certzin operational,
training, and investigntionsl activities of the former organization. In ad-
aition, it provides speccial facilitics for the provention of communicable
diserge not wreviously aveilable as fedeoral servieces 2nd which are beyond the
rosources of the individusl states. The Centar transmites scientific fects
about eommunicable disense into practicnl methods of control, promotes their
utilization by demonstrating improved techniques, and trains health personnel
in their field application,

The group of diseasos with which the Center is most concerned at pro-
scnt is characterized by the knowledze or suspicion that its causative agents,
transmittors, or reservoeoirs of infeection are zoologienl., It includes molaria,
amocbiagis, tho schistosomisases, hookworm discase, filariasis, yellow fover,
dengue, certain nouro-virologic disorders such as poliomyelitis and enceph—
alitis, the voarious forms of typhus and ploguc, sandfly fever, diverse diarr—
heas and dysenterics, and relnted diseascs.  This consolidation is clinically
heterogencous, but from thoe standpoints of laboratory diagnosis, cpidemiologic
investigntion, ond control operation it is sminontly sound. sensible, and
workable,

To provent the intraduction into or tho extension within this country
of cortadin of the disorders or theoir varient strains listed above, the
united offorts of the physicisn, the sanitary enginecer and the public health
biolozist must be coordinmted in & joint progrsm of technologic development,
fizld rpplicntion, nnc cvaluntion and dissenminntion of the new knowledZe and
improved health prectieces.

To conduct under 2 single Administrotive entity such multi-purposs
Trograns coverins o brond group of dilscnscs pormits aslmoat limitless inter—
chongeability ond compinations of professicnal skills and rolated disciplines.
This cormbinos maxinel efficiency with £ ninirn of personnel, thus effecting
gignificant snd far-reeching cconories. On the pazes which follow, informo—
tion is set forth to show how this is being 2ccomnlished,

E. A. Vonderlehr
April 8, 1947 Medical Dircctsr in Chorge
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FUNCTIONAL DIVISIONS
of the

COMMUNICABLE DISEASE CENTER
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EPIDEMIOLCGY DIVISION

The Epidemiclogy Division selects areas of operations by determining,
through morbidity snd mortality statistics, where melaria, typhus, polic, and
other commnicnble diseases occur; recommends control measures; and evaluates
the effectivoncss of control procedures in terms of decrease of human cases
and deathe from the diseases concerned. This division also offers cpidemic
aid to states, upon request, by providing teams of trained scientists skilled
in epidemic control,

The Stetistical Branch of this division keeps complete morbidity and
mortality records on commnicable diseases, not only in areas under contrel,
but also in othor arcas of the United States, These records indicate that
wihile typhus fever cases have decrenfsed in arcas under control, there hes
becn 2 slight increoase in the rest of the nation; also that malaria has de-
eronged during the time eontrol measures heve been in progress. This branch
also provides statistienl serviee to other divisions of CIC,

Tne othor three hranches of the divislon 2re concerned with field
invostigation of malaria, typhus, and virus diseases such as polio.

FIELD INVESTIGATIONMS

Malaria Field Studies — The Malaria Branch is conducting field
studies at Manning, South Carolina, in cooperation with the South Carolino
Stote Board of Health, to deternmine the efficacy of DIT residual spray in
proventing the tronsmission of human malaris, and to obscrve theepidemiology
of malaria in an ondenic area,

Typhus Investigations — The Typhus Branch is carrying on a controlled
Tiold attempt to determine the effeoetiveness of DDT dusting on murine typhus
fever. This project, cncompassing several counties in south Georgia, cper-
ates out ef Thommaville, Ge,

Fly-Folio Studies - The Virus Branch, 2t Montgomery, Alabama, is
attompting to discover by ficld studies the rele of flies (and other possible
nrthrﬂpods} ns vectors of polioc, a~nd the host-reservoirs of this neurciropic
virus, All aspocts of pelio arc being considered in this study,
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LABOBRATORY DIVISIOH

The Leboratory Division offers basic laboratory services to other divi-
sions of CDC, and & number of other services to state a&nd local health depart-
ments. The rescarch conducted by the Laboratory Division is directed toward
cpplication of fundemental scientific information to practical diagnostie
problems concorning public health laboratorics,

The work of the division is earried on by four functiomal units:

The major responsibility of the Parasitology Branch is instructional
in nature. A serics of courses are given in the laboratory diagnosis of
perasitic diseascs for all grades of publie heoalth laboratory personnel and
for laweratory direcctore, and practice diagnostic materials are distributed
to laberatorics throughout the United States., (Becruitment for these courses
is handled by the Training Division.) As part of its reference dizgnostic
sorvice, the laboratory receives specimens {foeal, tlood, urine, ticsue, etc,)
from state and loecal laboratories and checks them for protozoan and helminthic
perasites. An identification service is alse offered for medically important
arthropods. This branch aids state and local laboratories heving prorlems
concerning diagnogtic techniques for parasitic diseases by laboratory investi-
gation and eveluation. In investigations of epidemisloziec2l probleme confron—
ting state and local health departments, the Parasitelogy Branch sends teams
of trained ponrasitelogists into the field to offer on-the-spot laboratory
assistance (sometimes in collaboration with the Epidemiology Division.)

The Virus Franch engogoe in the laboratory diagnosis of nesurotropic
viruses. Identifiecation or isolation of wirus etiological agents are made
by animnl and ogg inoculations, chicken red bleod eell agglutinations, and
noutralization tests. Rickettsial discases are studied serologically, The
virus identification sorvice offers fassistance in the laboratory diasnosis
of polie, tho waricus cneephalitides, influenza, and rabies, BSerological
diagnesis includes the Weil-Felix reoaction and complement-fixation tests
for Rocky Mountain spotted fever, typhus, and § fever, Also, surveys are
Doing conducted by this brench on the incidence of typhus in rat and human
Tlood.

The Btate Aids Branch is concerned with offering training materials
and comsultation services to statec and local health departmont laberatorics.
Monthly shipments of pnrasitologienl spceimens are sent, together with keys
to the cerrect dicgnosis. At intervals, test scts of melaria blood films
ero also sent te porticipeting lebeorantorics. Consultation service is avitil-
#hle in plenning, cguipping, and staffing new laboratories, &s well as for
tochnical problems which arise in the eperation of existing laboratories.
Trained personncl survey and evelunte the technieal procedures, administrative
rethods, and equipment empleyed by ony public health laboratory.

The Tubcrculesis Laboratory, now boing equipped, offers assistaence in
specimen identification or rescarch problems roclated %o the laboratory disg—
nosis of tuberculosis. The Bacterielogy Bronch, with mejor sections devoted
to mycologzy and pnthelogy, is new being orgenized, This branch will give
m2jor attention to deternmining the sensitivity =nd specificity of laboratory
hoecteriologicel mothods., To 2 limited degrec, the Laboratery Divieion is
elready offering bactoriological sorviees in the form of laboratory assist—
ance during epidemics, and consultntion secrvices.



SUBMITTING OF SPECIMENS

The service of identification of specimens is not intended to compete
with other established lehoratorics, but rather to render 2id with difficult
laboratory problems. Specimens are not solicited, but when other public
health laboratories have difficulty with their results, or do not have the
equipment for gpecific examinations, this division will assist when possible,
For best diagnostlic results, specimens should be prepared for submission
according to the following instructions:

Virus Exeminations — For isolation of neurotropic viruses, spocimens

should be frozon inmediately with dry ice and shipped via air mail to the
Vlrus Inberatory, U. 5. Public Health Service, Bex 436, Rt, 3, Federal Drive,
Hontzomery, Alabama. For serological tests, whole blood is satisfactory.
Eowever, it is best to submit serum specimens that have been obtained by
sterile technigques, There is no noed te add & preservative, or to rofrigorate,
but the specimens should be sent via alr mail to the Virus Laboratery at the
above address,

Rickettsinl Examinations — At preseat, the rickettsizs are not isclated,
but the specific discases are identified through the immunologic reactions of
the bloed. Specimens should be submitted 2s indicated above for virus sero-
logical tests,

Parasitolozicel Exsmination of Feeal Specimens -~ If feenl specimens
connot be submitted within a few heurs, they should be preserved with 109
formnlin and mailed in & snitable container, There is no need to send dysen-
terie or diarrheic stools by mail inasmich as the etiological agent

trophs of Endamooba histolytics) will disintegrate or become unrecognizable
before arrival., Feenl specimens should be addressed — Attention: Parasitolozy
Branch, 291 Peachtroc Street, Atlanta, Ceorzia,

Paragitological Exsmination of Blood Specimens —~ In generzl, blood
suspected of containing malarial parssites, microfilariae, or other blood
parasites should be submitted as thin and thick blood films stained with a
Homanovsky's solution. .Unstained films may also be submitted provided they
arrive within o fow days after they are made., Upon request, additional
information will be ziven on methods of submitting whole blcood for oxamination
of bleod parasites other than maleria. Speocimens should be addressed — Atton-
tiont Parasitology Eranch, nt the above addross.

arthropod Examinations — Specimens of insect larvee, ticks, bedugs,
lice, spiders, scorclons, and other hrd-ghelled arthropas shoild be shipped in
V1¢13 containing 7C% mlcohol., Specimens of flics, mosquitocs, and other
frazile insects should be sent dry between layers of lens paper or some soft
C]Gﬂnﬂing tissue (not absorbent cotton) in pill boxes or other small contain-
ers, These specimens should be addressed — Attention! Parasitology Branch,
ot the 2bove addross.

Bacteriological Exu11nﬂtloqs - Materials suapnutcd of eontaining patho-
zenic bacterim should be inoculated en 2 suitoble medium and sent via air
neil, Atfention: DPacterlolegzy Branch, 251 Peachtree Street, Atlanta, Goorgis,
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TRAINIHG DIVISION

The Training Division has developed 15 practical field training programs
in the various phasecs of public healtih methods and communicable disecase control.
These programs are open to personnel of federal, state, and local health
dopartments, foreign trainees, a2nd to certain private institutions.

The list of programs includes:

Sanitary Engineer Field Training - 12 wecks
Advanced Sanitation Tiold Training - 12 weeks
Pripary Sanitation Field Training - 12 woeks
Mid-wost Sanitation Field Trainins - 12 weeks
Ficld Training in Envirommental Control
Procedures for Foreign Trainces - 4 weeks
Bvaluation of IDT Dusting in Murine
Typhus Control ~ 1 week
Rodent~borne Disease Control — 6 weeks
Control of Malaria and Othor Mosquito-bornme Disease — Y4 wocks
Fly and Inegect Control - 2 wocks
Hobile DIT Demonstrations — J—day periods
Practical Health Department Hecords Training - B wocks
Laboratory Diagnosis of Parasitic Diseases - b weeks
Laboratory Diagnosis of Parasitic Diseases for Senior
Iavoratory Staff Members and Directors - 2 wecks
Public Health Bducation Field Training — 12 weeks
Industrial Hygicne Field Training - 12 weeks

Five field training areas are utilized: Atlanta, Savennsh, Columbus, and Albany,
Georgia; and Topcka, Kanses, Detailed echedules of each training program, in-
cluding elizibility requirements and method ef appliecation, are availatle upon
request, '

The Treining Division is especially snxious to emphasize the practical
nature of these field trainine programs. Thﬂy are designed to supplement the
academic work of educational institutions with properly correlated field train-
ing and a2 winimum of competitive ¢lassroom werk. Under the close supervision
of the U. 5. Public Health Servieco staff, the trainces work in the field as
members of a local health department. The division maintains evaluation pro-
cedurcs and sufficicnt roecords to develop a pattern fer ficld training programs
Tor 211 types of public health personnel. In this way, the division is able
to assist statos which conduet field treining programs through consultatien,
temporary assignment of personnel, and the supplying of necessary printed and
tudic-visual trainings material and equipmenta

Special provision is made for foreign trainees who are studying in the
United States under the euspices of the Rockefoller Foundation, the Institute
nf Inter-dmerican Affairs, the Internstional Health Helations Division of the
U. 8. Publie Hezlth Serviee, and other agcncics. Field tr2zining in environ-
mental control procedures for these foreign troinces includes malaria control,
ingect control, and basic sanitation,

L film library has been established in the Tralning Diviseion, where
several humdred film strips and motion pictures are available to the ficld
training stntions. Audio-visunl training meterial on public health subjects
denling with communiceble diseases is alseo aveiledle for lean without cost to



medical schools, schools of public health, universities, and other field
training stations. A film eatalog will be sent upon request.

The Training Division has undertaken to provide facilities for field
training of public health workers assecciated with the contrel of communiecable
diseases. Plansg are belng developed to provide field training opportunities
for haalth officers, graduate public health nurses, and other types of publie
health personncl as satisfactory training areas snd training staff persennel
. become available,
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FRODUCT IONW DIVISIOH

The Production Division is & service unit, designed %o produce techni-
eal and professional audio-visual aids for the training and operational units
of the Communiecable Disease Center, as well as for other professiocnal agern—
cies engaged in public health training.

Sound motion pictures and film strips, slide films, still photogrmphs,
and illustrations for CDC publications comprise the audic—visual media pro-
duced. Display material and consultation service for public health exhibits
are also provided by the division.

The functions of the dlvision are carried out by three branches!

The Story Development Eranch plans all productions, and assigns pro-
jeet supervisors to direct the preparation, development, and over—-all produc—
tion of motion pictures and film strips, working in conjunction with techni-
cal advisers and writers,

The Production Branch handles all physical production, such as photo~
graphy, ecutting and editing, art work and miniature set construction, record-
ing, and laboratory processing,

The Utilization Pranch premotes & program for the effective use of all
sudie-visuals by maintaining liaison with technical personnel in puslic health
training. The Evaluation Bection of this Branch conducts evaluation surveys
of utilization and film content,

The division develops training aids for use in schools of publie
health and sanitary engineering, produces documentary films on various CIC
operational projects, and supplies technical assistance in the production of
research films. Services are provided by the division for evaluating films
vroduced by sther organizations in the various fields of intersst to CDC,

The division sesks to stimulate interest in better teaching metheds through
workshops, field utilization programs, and evaluation surveys. An attempt

is made to place visual a2id materials in the hands eof those in a position to
use them in curricula, and to initiate and promote effective utilization
programs. The division alao seeks to advance the use of visual ald materials
throuzh governmental and national cellahorative movemaents,

In the long-range training program in the field of preventive medicine
being undertaksn cooperatively by the Emory University School of Medieine
and {DC, the Production Division plans to support & demonstration-teaching
pro ject, employing visual aids with special reference to preventive medicine
in the control of the communicable diseases, The ultimate objective of the
demonstration is the increased use of audio-visual aide in scheels of medi-
cine and hygiene in this country and abread, and the promoting of a betier
understanding of public health among new practitioners. JXor technical guid-
ance in these efforts, the division has enlisted the cooperation of the
Azssociation of Profossors of Preventive Hedicine.

The Production Division produces motion pictures and film strips at the
request of other divisions of the U. 8. Publie Health Service, state and local
health departments, medical and public health schoels, and, in some cascs,
foreign governments (through the State Department) if justification is suffi-
ciant to warrant the cost of produetion. The division is also able to pra-
duce motion piectures, film strips, still photographs, and slides, imvolving
specialized interests in the field of public health, on request, wherc
arrangemants can be made for a transfer of funds to cover the costs involved.
Production is limited to the tochniecal field only., The diviesion does not
undertake work in the field of lay education,
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LIBEARY and REPORTS DIVISION

One of the hy—products of mccomplishmont is the experience — the lmow-
how - gained from its achicvement. PFPresent-day accomplishments are based upon
the experiences of the past, just as future accomplishments will be based on
present cxpericnces. It is the function of the Library and Reports Division to
maintain records of past accomplishments and experiences through the medium of
a reference library, and to record current achievemcnts and experiences for
future reference throuzh the medium of an cditorial (reperts) branch.

THE EDITORIAL BRAMCH. The diversified functions of the editorial
hranch fall into three general categories: (1) reporting of accomplishments;
(2) editorial services to the Commnicable Disease Center; and (3) the prepara-
tion of printed training aids used in the training and operational programs of
CIG.

Under the heading of roportingz, the editorial branch prepares for publi-
cation each Tiscal year's anmual report, which consists of a deotailed, illus-
trated account of the operations of the headgquarters and field offices in
regard to activitiss of cpidemiologic, entomologic, engineering, diagnostic,
training, end investizative nature. The anmual repert also includee an account
of CDC prozrrms in cach state having such a program. As a corellary to these
anmual reports, the editoriel branch is now preparins an all-inclusive "History
of Malseria Control in Wer Areas," to cover the years 1982-1546, To keep head-
quarters and field personnel informed of current activities of CDG, the edi-
torial branch prepfres the quarterly ¥ODC Bulletin,™ which contains technical
and informetive feature articles, personnel items, statistics of operations,
headquarters and field program notes, and other current information. Ot her
types of reports arc prepared by the editorial branch at the request of the
other divisions of CDC,

Bditorial services to the divisions of CDC wary all the weay from minor
editing to actual writing of articles, reports, guides, and the like. One job
of inereasins importance is the review and clearance {through the Division of
Public Health Methods) of a2ll monuscripts written by OTC personnel either for
presentation at meoetings or for publication in scientific or technical jour-
nals, A complete, cross-indexed file of these mamiscripts is maintained for
reference purposes. The editorial branch is frequently consulted by other
divisions in the preparation of menuscripts, mamazls, course outlines, cota~
logues, ete. Fersonnel of the division write scripts or act as technical ad-
visors for films and film strips produced as part of CDC professional and
technical services, and in some caéses & member of the division serves as the
project supervisor, with the responsibility of supervising the schual produc—
tion of films and film strips. The division &lso cooserates with cther
federal departments, state and local health departments, and private ingtitu-
tions and prefessional persons interested in public health in furnishing
informeation concerning communieahle discases and their contrel. All printed
meterials released by CDC are edited, morked for typosraphy, illustrated,
fyari-typed," "lnid-out," and delivered to the printers by the editorizl
branch,

The third category, printed training sids, includes the preparation of
manuels and hondvooks for professional and technical field personnel, manumls
to mccoppany filma and film strips, and, rarely, publications for lay groups,
where sush information is necessary to earry out operational programs. Repre—



sentative titles of these publications include: "Larvieiding," "Drainage
laintenance,® "DDT for the Control of Murine Typhus Fever," "IDT Residunl
Spray Cperations,” "Entomelogical Field Handbook," "Identifiecation of Female
Anophelines of the United States," "The Organization and Fuctions of the

U. S. Public Health Service," and "DIT for Control of Household Insecte
Affecting Health." Various posters, pamphlets, and throw-aways have been
produced in several languzges for use in connection with such cperational
programs 28 meloria and typhus control,

THE LIBRARY. The library contains basic reference or source booke
in the various sciences related to infectious disease control and a compre—
hensive collection ef the current periodicals in the fields related to infec—
tiouas disense. The likrary is used both by headquarters personnel and stud-
ents attending the various CDC training courseas, An exchange service has
tean worked out with the Hational Institute of Health, 2nd colleges, univer—
gities, and medieal schools in Atlantsa and vieinity to supply requested
reference matorials not poesessed by the CDC library. The library's resources
ars made available en & short or long term loan basis to other departments,
institutions, and individuals intorcsted in pubiic health.

At the preseni time, the library corntains approximately 3,000 books
rnd periedicals. Future plans ineclude the acquisition of 30,000 volumes, an
abstracting service for any employes of CDC, and an expansion of funetions
to include those scrvices offered elsewhere only by the library of the London
Bchool of Hygiene and Tropical Medicine.
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ENGINEERING DIVISIOWT

The Engincering Division directs and coordinates the operation of the
insect and rodent control programs of the Communicable Nisease Center. In
goneral, it mokes possible the operation of the melaria and typhus control
programs in areas which are judged eligible for such s@etivities by securing
the cooperation of state health depariments, assigning necessary professional
personnel, making aveilable nceded materials and equipment, and meinteining
egquipment in uso.

The division is rosponsible for keeping operation costs 2t 2 minimm
by conducting continuing anelyses of operntionnl dets and encouraglng ccone-
mical practices. It must also keep informed of the progress of investigations,
and anticipate for field application any newly developed control principles.
The supply of available profossionnl porsonnel is closely checked for the
puarpose of suiding such personnel toward wacaneies in atzte heslth department
organizations. An important phase of the division's 2ctivities is the deoter—
mina¥ion of thosc fedoral, stnte, and loeal ageneics which may benefit by CDC
agsigtance or consultstion, and arranging for cogperative procedurce o be
sct up.

Four component branches carry out the activities of the Engineering
Division:

The over—all funcitions of the Mosguito Control Brench include: (1) dir-
ecting the opeoration of malaria control programs, consisting of the contrel
of mosquitc bresding by minor drainage or larviciding and the control of adult
mosquitoecs by 3DT residusl sproying, in cooperction with state health depart-
ments in areas where funde are specifically allocated; and (2) providing con-
gsultrant service in generel insect control operstion to other divieions of
CDC, other fedoral agoncies, statc and loesl health departments, and specisl
investigational projoets. This branch also earries on evaluations of methods
to securc local participation in cost of oporations with the ultimnte aim of
hnving such activities as malorls and Acdes negypti control included 25 a
permanent part of state public health progroms, dAssistance is givon other
divisions in the development, improvement, and field testing of equipment far
the digpersion of ingecticides and larvieides, a2nd, in situations where labora-
tory facilitics cannot readily duplicnte all of the variable foactors involved
in an investigeotion, this brench secures the incorporation of investigational
procedures on selected operating projects.

The Typhus Control Branch directs thc cperetion of the typhus control
procram, consisting of ratproofing, DDT dusting, rat poisoning, and general
sanitation activities, in ccoperation with state health depnrtments in arcas
approved by reason of sufficiently high endemicity of the disemse. This
brench cooperates with heslth officials, federal agencies, and private indus-
try in the development of rat contrel activities, and assists in training
programs for rodent econtrol personncl, Direction is given to investigotional
projects designed to determine methods of more economical and more efficicnt
operations, including the field testing of newly developed redenticides and
inseeticides and their application to operational progroms. Fromotionel ond
congultative serviee is provided to rot control programs in merginal stotes
where typhus is not highly endemic, and &ssistence is offered in demonstration
projects for plagune suppreossion in areas where plague exists in wild rodents.




This branch alsc analyzes date from typhus control programs to determing the
pogsible correlation between human and rat typhus prevalence and rat ecto-
paragite indicgee,

The Equipment and Construction Branch is responsible for the procure—
ment and distribution of 2ll materials and equipment for operational projects,
and for all other activitics of the Communicable Disease Center. It secures
information 2a to material and equipment neede of the mnlaria and typhus
control programs, and arranges for the construction of special equipment,

To procure necessary materials and tools, this branch solicits specifientions
from denlers, mamufacturers, or producers. This branch also carrise out
miner construction activities involved in the changing apace needs of the
divisions of CIC,

The Impounded Water Branch conducts studies of water impoundments to
determine the mosquito-borne health hoazards which may result from such impound-—
ments, and makes rocommendations for the eontroel, partiecularly, of malaria
and encephalitis. This branch provides consultant service on a reimbursable
basis to the Corps of Engineers and other fedorsl szencies in the study of
the malaria and cncephalitis control problems on oxisting and proposed im-
Poundments, and submits recommendations covering the factors which should be
coneidered in the design, construction, maintenance, =nd mensgement of im-
poundments in order to control the drecding of the vectors of those diseases,
Asaistance is also given to CIC and other agoncies in the mosquito-control
training of personnel concerned with the design, construction, and operaticn
of impoundments,

The services availahle in or through the Engineering Division to opore-
tional projects, special projeots, state and local health depertmonts, and
USPHS district offices include: 2dequnte sampling and testing of materials
and equipment delivered in gquantity to operationnl projects to detormine con-~
formmnce to aspecifications; development of such training aids 2 mey be
reauired in earrying out operstionnl proezroms: Sssigtance in insect and rodont
contrel directly ond through distriet office represcetntives to other federal
agoncies and institutions; detailing of professionel engincering persomnecl
to oporating progzroms and specizl projects; and continuous general supervision
over the rate of expenditure of federsl funds alloefted to states to 2veid
termination of neecessary oporstions prier %o cnd of fiseal year,
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EUTOMOLOGY DIVISION

The activities of the Entomology Division include field surveys of
disonse—carrying insects or other arthropeds to determine their abundance and
the need for ecntrol work: recommendations regerding control measures to he
used; routine evnluations of the effects of control work in bringing about
satisfaectory reductions in inseet densities; and the determination of the
couscs for any unsatisfaetory results, Personnel of the divigion work in
close cooperation with other diviesion=z at the headgquerters level, and with
operations porsonncl at tho distriet, atate, and local levels, so that all
control program activities may be intograted to the greatest extent possiblo,

Theso scrvices arc rendered chicfly in conncction with CDC oporational
prajects on mrlaris and typhus econtrol. Howover, personnel of the hesdguar-
ters division, ns well as district and state entonmologists, are available to
offor theee services to other divisiona of CDC, and to any other agencies
which request them. Consultative serviees #re provided to the Engineering
Division in surveys of impounded water in regard to malaria control; to the
Production Division on filmg and film strips; and to the Laboratory Division
and the Library and Roports Division on cntomclogical preparations, mamu—
scripts, and similar materials. The division 2lso offers consultative serviece
on imrscet control vroblems in public institutions, insect pest problems which
mty be of public heslth importance, and pest mosguito problems.

Sorvices to operationsl progrems arc provided through entomologists
ngsigned to districts and states. Malarin control programs are divided
fuanctionally into mosauito larvicidal projects and mosquito adulticidel pre—
jects. W®n larvicidsl projects, arcas are surveyed to determine hreeding
places of Anopheles mosquitoes, and results of control work are evaluated by
routine inspections of treated areas and by medinteining indices to aduli
populations. Whon control work is unsuccessful, careful surveys are made to
determine eauses, Hew larvicides used on spocinl projects ore evelunted to
determine their proctical value for operational programs. On adulticidsl
projects, control areas are surveyed to determine the efficiency of residunl
spray in keeping houscs free from mosquitocs, and particularly in killing
mosgquitoes which howve taken blood meals, The latter involves collecting en—
gorged mosquiteoes ~nd moking precipitin tests to determine the source of the
blood, When it appeoars desirsable to test changes in procedurcs, cereful

evnlunticons nre made on gspecial investigotionel projects.
' #n the rcsidunl dusting program for typhus control, rets are tropped
from dusted and undustcd premises. Ectoparasites (fleas, lice, and mites)
arc counted and identified to determine the results of dwating in controlling
typhus veectors. Thc rats arc bled, and blood samples arc scnt to the labora—
tory for testing o determine the prescnce of wirus &s an evaluation of
results in terms of decreascd infoctions. Innovations in ectoparasite con-
trol techniguecs arc cvelunted by the same procedurc, but more intensively.
Current studics of this type include use of 5% IDT dust rather than the
presently recomnmonded 18%, and sprays versus dusts as insecticides,

FIBLD IIIVESTIGATIONS
THe planning and conducting of specisl field investigantional projects

on insects of known or suspected public health importanece involve bioclogiecal
studies of those insocts to deotermine their feeding, flight, brecding, and



other habits, and tho applicetion of spocial control measures. Results on
diserszs control are determined by the Epidemiology Division.

Brnory University Ficld Station - Malaria ficld studies are teing con-
ducted at Newton, Georgia, in cooperation with Emory University to measurc
as pany factors related to the oeceurrence of malaris a2s possible. @bserve-
tions are made on malaria morbidity, anophelism, and attendant physical fac-
tors which influence them. It is anticipated that these studics will provide
datz on the trend of malaria control operations. Plans are being made to
cstnblish one or morc additional projeets of this type further west in the
pelaris helt. -5

Dysentery Control — *his project, operating out of headquarters in
Faonrr, Texes, in cooperation with the National Institute of Health, is design-
cd to determine the relative importance of the role of flies in the spresd of
dyscntery, and whothor flies can be controlled effeoetively a2nd econonienlly
by the insccticides now available. Records to date indieste that a reduction
of about 75% in dysentery rates in childrem undar two years of age has rosult-
ed in ong area apparently as a result of fly control. The current problem is

o test the present control methed in other areas, as well as to work out
nore efficient and economical fly control procedures.

Brncephalitis Studies ~ Studies of the mosquito vectors of cncephnalitis
2re being conducted, in cooperation with the Hooper Foundation of the Univer-
sity of Califormnie, to determine the most offcetive moans for comtrolling
cncephnrlitis transmission to humans. The habits of mosquito vectors, their
breecding places, Tlight ronge, Teeding habits, ete,, are being imvestizated
to devise suitable control tochniques. 4lszo, the bird reserveirs of cncepha-
litis are being determined, and their hebits are being studied in the hope of
finding control "lesds,™

Malaria Ficld Studics - The malaria ficld projeect 2t Manning, S. C.,
now under the dircction of the Epidemioclogy Division, will be troansferred to
the Entomology Division on July 1, 194%7. Tho purpose of this project is to
evalunte the effectivencss of DIT residunl spray on maleria in the field.

Miseellancous Projects — £t the request of the U. S. Enginecrs, the
Entomology Division is conducting & survey of the public health importznce of
woter-hyacinth srowthes as related to meleris mosquito production. The divi-
gion is also ecooperating with the Georsia Department of Public Health in
field studies on malaria and Rocley Mountoin spotted fever., This work is
principally on o consultative basis, although & minor amount of finemeizndl
neeietance iz olso provided, Entonmologicel coensultative serviee is nlso
teing provided to the Bpidenmiology Division on the Tly—polie fisld project

af Montgomory, Alohanma, and the typhus dustinz projeet at Thomnsville, Georgin,
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TECHNICAL TEVELOPMENT DIVISIONW

The objoctive of the Technical Dovclopmont Division is the expediting
of operational programs through technical gzuidance, based on proctieal inves—
tigational work. Almost every activity of the divieion is initiated becouse
of & definite noed for assistance on & epecific operational deficiency or
lack. Deviation from this practice occurs only where information of & more
bagic nature is accessary as a foundation for the practical solution of an
operational problem,

Bight branches earry out the function of this division:

The Insecticide Investigations Brench develops and evaluates chemieal
agents for the control of larval and adult arthropods and helminths of public
health importance. An insectary supplies test specimons Tor laboratory and
field investipations.

The Control Mothods and Evaluation Braneh earries on field evnlaations
of materials and dovelops operational techniques for the contrel of larval
fnd adult mosquitocs, flies, other premise-infesting arthropods of publice
health importence, and hookworms,

The Chemical Investigntions Branch conducts tests on commercinl emul~
gifiers, spreaders, wetting agents, solvents, diluents, and othor constitucnts
of chomical coempounds used in the control of insccts and rodents., Tho synthe-
giz of poteontial insceticides, helminthiecides, #nd rodenticides will be under-
tekon as soon ns additionsal persomnel become available. This branch also
performs chomienl analysees and formulatione for other branches of the division.

The Rodent and Ectoparasite Control Branch develops and tests materials,
mothods, and operational technigues for the control of rodents and their
octoparasites. A mojor portion of the time has been devoted to developing
procedures for the use of DDT in rodent ectoparasito control. An attempt 1a
now heing made to develop a premise spray progrom that will zive adequate
malaria protection and &t the same tims satisfactorily control rodent ceto-
parasites, Hodont control investigations alsc inelude the determination of
reslistance to gnowing of various consiruction maoteriels.

The Zguiprment Development Branch desizns, fahricetes, and evalusntes
the performance of eguipment for the preporaticn and dispersal of sprays,
dusts, and serosols from both land and air, and improves existing commercial
models. This broneh also constructs spoeial apparatus for laboratory and
field investipgntions; maintaing the insecticidel, laboratory, and automotive
machinery; 2nd mnkos appliecations of airplane sprays and acrosels Tor field
evilustion studies.

The Vector-Transmission Investigntions Branch, initisted recontly, in-
vestigntes discosc transmission by arthropods to non-human hoste under wvarious
environmontal and eceological conditions, as thoy apply to control operations.

The other twe bronches corry out tho administrative and seorvice duties
of the division. The Administretive Branch is responsible for clerie?l, fig-
cel, and administrntive procedures, ineludinz the preparetion and reproduction
of reports, forms for the colleection of ficld data, work outlines, and eimilar
materinla, The Service Braneh provides guard, Jjenitorial, and carpentry
sorvices, including the fobriention of speeinl resecarch equipment and the
repair oand maintensnes of the buildings,
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ADMINISTRATIVE DIVISION

The Administroative Division is primarily o CDC service unit; its exis—
tence, ils eize, and its functions are dictated by the neced of the profession-
al activities — vhether operational, investigational, or otherwise — which it
serves,

The major rosponsibilitics of this division cmbracc appointment, classi~
fieation, and scparation of all headquarters and field personnel; the cerry-
ing out of properiy resulations and the security of all public property assisn-
ed %o the center; tho control and expenditurc of funds; the procurement of
supplies and cquipment; the issuance of travel authority; and the processing
of wvouchers and payrolls., Other responsibilities include telephonc, tele-
graph, mail, and messcnger service, meintenance of all files and records,
ond the preparation of reports and claims for property damege arising out of
CDC operations.

Four branches carry on the functions of this division., Two - the Ser—
vice and the Supply Branch - are primarily service units. The other two -
the Fiscal end the Personnel Branch - may be considered as nonfgement units.
In addition there arc 22 state or projoct administraetive offices, which func-
tion in a similar manner and are technically responsible to the headquarters
division.

The Fiscal Branch is responsible for the preoparation of consolidated
tudmets, control of allotted funds, certification of nll expenditures, and
accounting records of expenditures. It has been delegnted authority Ter
final audit ~nd paymont of personnsl services, for control of disbursement
of funds through the local disbursing office, for approval of expenditures,
and for the approval 2nd issuance of trawvel suthorizations.

The Supply Branch procures supplies and equipment, keeps property
rocords, maintaina and repairs vehicles, and handles storagze and distributien
of supplies, equipment, and materials. Final sutherity haas been granted
tiiis branch te issue purchase orders for suppliecs and equipment without
regard to amount, to negotiate Aand prepare continuing or other contractes
for definite quantities not to execed $2000, and to reclassify property
within certain limit=.

The Porsonnel Branch establishes and administers personnel policies
and procedurcs, integrates the personnel program with the operational pro-
gram, And insurcs the observance of Civil Service rules, resulstions, and
policies governing porsonncl administration. Dolegated anthority has been
given to this bronch to alloente positions and to recruit, appoint, promotc,
transfer, and demote poresonnel throush the grades P-3, CAF-Q, SP-8, and
CEC-10.

The Serviec Bronch offers complete reproduction and distribution ser—
vice, and has facilities for the tabulation of engineering and statistical
dnta by use of IBM equipment. Reproduction serviees inelude eutiing stoncils
and mimeographing; veri-typing and multilithing; preparation and reproducing
of drawingzs, maps, charts, graphes, and forma; the ditto and "ozalid" printing
Processes; edbossing for signg; and assembling, stapling, ond distributiosn
of reproduced moterials.



THE AEDES AEGYPT! PROGRAM .

Reprinted from March, IBY3 Monthly Redort, (.5.P.F.5. Malario Control
in Var dreas, Atlanta, Go. (with minor revisions on July 1, 1943).

Aedes aegypii, the mosquito which is primarlly responsible for the transmissicn of yellow fever
and dengue, has Ifollowed man completely around the world In the tropics and sub-tropics on every con-
tinent. TIts closest relatlves [n the subgenus Stegomyin are tree=hole breeders in Africa. Somewhere
fn 1ts past history 1t developed two hablts chat have become as [l¥ed In 1ts genetic constimution as
the sllvery, lyre-llke markings of 1ts thorax and the snowy whlte bands of 1ts legs. These are (1) a
elpse assoclatlonwithean (breeding never occurs &b any great distance from man's hablcactfons) and (2)
the predilection for artificial water contalners for breeding purposes, at least for those members of
the specles that have migrated away from Afrlca.

1ts ancestral hablt of breeding in tree-noles 1Is emphasizad by 1ts preference for wooden con=
Lalners, then earthenwire or cement ones and finally, metal. Apparently this hablt ls econtrolled by
its oviposition procedure as 1ts eges are lald on the surface of the water at the waterline or Just a-
bove the waterline on the sldes of the contalner. Thus the s1des of the container exercize more in-
fluence than the bottoms which may be as clean as the sldes or covered with sedimented mud or debris.
Hwever the contalned water deoes influence the cholce, as clear, although not necessarily clean, water
15 preferred.

The fact that yellow fever 1s ordinarily confimed to the Croples and  sub=tropics 13 that [ts
princlple carrier, Jdedes aegypii, flourlshes only In the presence of relatively high temperatures. The
egps and larval forms (wrlgglers) can survive cons lriergblﬁ* cgln weather, even short exposures to frees-
Ing temperatures. However, contlnued coldweather, (50 - 868%p. nlghtly for70 days) destroye S5percent
of exposed eggs. -Althoughwe have no eXperimental evldence avallable, observaclon suggests that prolonged
cold, evenwhenwell above [reeglng, produces considerable mortallty amonglarvae. Adults reed, breed and
oviposit with great faelllty at temperatures between 80% and B7YF. As the temperatures decrease ovil—
position 1s che first funetlon to fall, feeding ceases at sllghtly above 800 F., activity ceases at 50U
F. and death 1sproduced by twenty-four hours &xposure Lo temperatures of 429 F., and almost immsdliately
below 329 F. Hence the rejolclng with whlch the flrst frosts were greeted In epldemlc years in oup
soricken cltles when the virus of yellow fever was a frequent visitor to our shores, or ln recent years
when the dengue virus was rampant in some of our southern communities.

Tnis resume of temperature requirements immedlately ralses the questlon of asgypif survival In the
inited States.: The only frost freeclty in the country ls Key West., Hence 1t should bethe only city of
eontinuous breedingwithadult females avallable atall times of the year. Thils Is probably true over a
period of years although other cltles may nave occaslional years when no frosts gocur. However, yellow
fever s been epldemic a= far norch asohio and New England and even Quebec, and the usual explapatlon
has Deen CHaC the mosquibo veclorwas relntroduced sachyear durlng the hot summer months when conditions
were favorable [or 1Gs propagation.  This 1s probably true for che more northerly areas of 1ts recorded
distributlon. However In the border llne area represented by the deep South where some stages of the
masqulto can be demonsGrated In nearly every month of the year, other explanations will doubtless be
[orcheoming. Thne mosguito-lore of aegypii has beem wrltben in Ghe Groplcs and 1s voluminous, DUE much
less is kmown of 135 vagarles In the ‘southern tmited States or In 1ts extenslons Into the arld West (as
far as Tucsorn, Arizona) or to the northern limits of its mnown dlstribution (Southeastern Canada).

Carter reported anobservatlon of Mr. Le prince at Carbendale, Tllinols where be observed repro—
ducticn apd feeding of wegyfti on January 18th and March 20th In a hotel where breeding was flourishing
In'a contalner for flower pots. Ir thils were general, 1t would be @asy to account for the relatively
rapld bufld-up of the speclies when warm weather returns; but In our, as yet racher limited, experlence
In connectlon with Che present aegypti program, we nave Deen struck by the pauclty of inside breeding
durlng the winter months. At Savannan, Georgla where no organlized eontrol work was performed lastc
summer, the Initlal Inspectlons made in late March and early April showed a very small percentage of
oregding, less than twoper cent of the premises visited, with about two Inside breeders Lo one outslde.
However most of the so-called ®*inside breeders® were flre barrels, troughs and relatively large con-
talners {n semi-public tulldings amd not the domestlc type of water plant, [lower-vase breeder that we
ordinarily pleture 25 the typlcal Inside breeder.

More informatlion may change the plcture radically but from the Informaticn at hand 1t would seem
that asgypti winters-over In the southern portlon of the frost belt as a slowly maturing larva in rel-
atively large containers of water in protected places. In additlon, a number of eggs deposlted In the
fall before the lemales were killled by cold weather probably still remaln viable and awalt the advent
af water In the containers where they were deposited and warm weather to speed thelr development.  In
Lhemore northerly portions of 1ts normal range (north of Horfolk, Virginla) It must depend on inslde
bresding Inunusually well heated bulldings orpassive reintroduction fromthe south as é@gs on conCalners,
a5 larvae onriverboats orcoasiwlse ships orasadults intralns, automobiles, oralrplanes. @ther factors
Lhan temperature undoubedly restrict 1tsdlstributlon In the Southwest and up the pacific coast. Apparent—
1y low humidity and the absence of summer rains 12 a eontrolling influence..

Communlentle Dissase Conter
rery

€05 Volunieer Building

Atlanta, Georgla



DENGUE FEVER

The origin of the name 1z as confused as Che multlplicity of pronunclations which renge from
deng'=EU o deng'-gay to whab la perhaps the most common In this ooun Lry, - deng'-gy. one of tie most
plausible explanations 1sthat IC comes from the Jpanish word danguerc which means Top or dandy and was
applled: Decause af the sti1ff backed galt common Lo both sufferers from the dlzesse and the Baau Brummells
of the perlod. In fact, one of the commonest names for the dlsease is "dandy fever® which lends cre-
dence ©o the story of lts derivation. Others are Wbreak-bone fevere applied by Rush, three-day, =ix-
day ar seven-day fevers, the iasr three of which are by no means confined o dengue alone,

In the L1ght of Che presens day distributlon of dengue 1t 1= Interesting to note that one of the
firat gooo descriptlons of the dlsease was written by Benjamlin Rush shortly after the Revolution during
an epldemic Inphiladelphia, which serves to remipd us Lhat dengue like yellow fever, has penetrated as
far within this country as pew York and Boston on several occaslons,

In fact, denaue completely encircles the world following Ethe distribuclon of dedes gegydti and
dedes albopictus., Inllke yellaw Tever however, 1t hss penctrated CoSouth Asla, Australla and the pacific
Islands and occurs In endomlc form &t various Zpots around the Mediterranean and sporadically throughout
Che entire basln. In the Imited States [t ocours Sporadically along the South Atlantic Coast, the Quir
Coast and up the Rio Grande Valley. Its appearance ls sudden, apparently without any long btime bulld up
from previous =easons and generally devastating in its results, Serlous epidemics Invelving from2s to 75
PET cent of the populations have gccured inWest Texas In 1885, In Calves Lon 1n 1BGT followed by another
In 1922 which centered at Houston, and in South Florlds In 1534.

The dlsease 15 caused bya virs which ¢lrculates in the peripheral blood of the patient from cne
day btefore the onset of the dizease untll the thim ar fourth day of 11lpesa.

The oneet 18 sudden and characterized bya rapld rize In temperature, headache, backache, paln be-
hind the eyes, and sometimes in the llmbs. After che rirst spectacular rlse In temperature Chers iz apt
Lo bea cessation Tollowed byanother riseafter which there Isa gradusl fall In temperaturs over a ceries
of days. The average renrile period lsabout five days Dut 1t may be as short as one or as long as ten or
eleven davs. With the dppearance of the second rise in temperature & rash EEneTally appears whilch when
PPEEEHEMF vary from a fleeving rlushing of the Skln toa heavy rash resembling German measlesand by des-
quami L Lon, i

The mozt Important slngle disgnestic atd 15 the pronounced leukopenisa [decrease \n white blood
eells) bogzinningon the socond day. This decrease 1s caused by the loss of hoth menonuelears and poly-—
mIrphnuclears, the lacter sometimes showing decreases of as blgh as 20 per cent ofnormal. 1085 copnstant
Symptoms are the swelllng or tenderness of cervical orlnguinal lymph glands and painful, swollen jolnts.

Convalescence s often longand discouragingwlithattacks of neuralgle palns, mental depression and
prolonged weakness. During the attack 1t iz impossibls toconvince patlents by means of statlstical evi-
dence on the almost non-existant mortality rate for thedisease, that Chey, ab least, are not golng to be
the exceptions that prove the rule,

When once recosnlized in epldenic form few cases will etacape recognition, but single cases oreven
& smll epldemlc may be missed in the early stapges. Dlagnoses ofmalaris, measles, influenga, rheumatic
fever and even yellow fever have been mistakenly made with considerable Justification 1n the 11ght of the
varied phases that the diseasa may manlfest,  one old practitloner who had seen lots of denpgue In various
parts of theworld once szid facetipusly that before a diagosls of dengue was EERETALLY made It was pec-
e58ary Lo present the dlagnosciclan wlth atleast 25 cases oceurring In the same locallty within LWenty-
four hours,

The. RICC Valley fevor af kenya Colony and papatacl or phlebotomas fever of tha Hedlterranean, East
Africa, India and China resembie dengue Inmany respects Including the leukopenla but are transml Cbed by
different vectors, and the virzes gre Immmologlcally different, ranamanlan slx-day fever, the seven-day
fever of India (hot the T7-day leptosplrosiz) as well a= Van der Scheer's five-day fever of Malaya and
Byamba fever of Jganda may be varlante of dengue, The absence of Susceptible experimontal animals makes
It aifficult to be defintta on these points.

The problem of Immunity followinganattack of dengie 1s confused by conflleting reports, many of
wihich undoubtedly orlginake incases mistakenly dlammozed as dengue arpossibly by a multlplicicy of virus
stralns. Apparently there icg tertaln amount of Ismunity which, it constantly rejuvenated by Annual at-
Lacks whichare practically unnotlced, may malntain what appears to be & life-long immunity. gn the other
hand thers 1s considersble evidence thart the lmmunlity from a single attack d0es not protect a person for
MUCH O¥ET DWO Yyears. wo successful vaceine has been developed,



The early experimental workon transmission by mosqulto vectors has caused eonsiderable confuslon
In the Miterature and anundue amount of futlile control work. In 1908 Graham announced that he had suc-
cessfully transmicted densue by the bites of Cules gquinquefasciofus. Later his results were apparently
confirmec b fshburn and Cralg (1807) but later developments Indlcate that Oraham had & mixed coliection
of mosquitoc . which apparently contalned aegyffi and outof Ashburn and Cralg's nine volunteers only one
was thougnt Lo b= susceptible and It 1s not deflnlte thathls case (the only posltive) was not contracted
before the beginning of the experiment. Furthermore the possibllity of mechenical transmisslons by solled
mouthparts should not be entirely overlooked.

furing the middle twentles 1t became evident that dedes ﬂegypti and dedes albopictus were bMologli-
cal carriers. It wasshown Chat these mosqultoes Ingest thevirus from patlents during the perlod that 1t I=
circulating in the blood and after a period of from elght Lo eleven days, depending on the temperature,
thelr bites become Infective for the repainder of the mosquito's life.

In the late twentiles and early thirties Simmons and hls assoclates in Manlila did an enormous amount
of sound workin clearing upmany of the puzeling phases of dengie research. Among other things they demon-
atraied Chat Nacacus monkeys (Philippinensis)werssusceptible to symptomless attacks Dy passing the virus
from man tomonkeys, through other monkays and back To man. Inasmuch as adult monkeys [rom endemle areas
were Immune while those Imported from outside were suzceptible cCheyassumed that young monkeys might serve
as a sdurce of continuing the virus in the absence of human cases.

In addltlon Chey reported fccurate detalls of the course of infection in over clghty experimental
cases produced with the same straln of the virus which dld much to stabllize our understanding of the
disease.

Like yellow fever, dengue 1s forced tomaintain ttselfl Inareas where continual breeding of 1ts mos-
quito carrlers fs possible throughout the year as the virus 1s not transmlszable through the egg to Che
next generation of mosquitoes. This latter possibllity is the Acceépted procedure In the case af viruses
transmibted by ticks or mltes. 1mEll, however, some arthropods in this class are found that are capable
of transmiCting dengue we must program our thinking along the line of mosquito transmisslon.

Conzequently, dengue epldemics will appear in thls country only when infected mosqultoss or human
cases of the disease are Introduced durlng che season when adult aegybti mosquitoss are prevalent in suf-
ficient numbers te puarantee che perpetuation of the Infection.

YELLOW FEVER :

Yellow fever, the dreaded ®yellow Jack® of the troples, visited continenval Unilted States last in
1805, Clve years after the famous experiments of bhe U. 5. grmy Yellow Fever Commilsslon at Havana had demon-
strated thal dedes aegypti, then calied Stegomyin fascigta, was the vector responsible Tor spreading the
dizeaze from man Lo man. At Wew Orleans, tne epidemlc mave promizse from the virulence of the virus of
belnz one of unusual severity. However, for the Pirst olme 1n the hlztory of this country, an eplidemlc of
Yellow f{ever was Drought under control before the advent of frost. The measures adopted were screenling
and larvieiding.

The accomplishments af the srmy Commlzslon have won for It the well deserved eredlt of having demon-
strated conclusively the mode of cransmlssion of yellow fever and thus paved the way forlts control. How-
ever, 1€ should be pointed out that the members wore Peondlttioned" for their epoch-making demonstration by
a series of evenis thatl have been generslly overshadowed by the glamour of thelr accomplishment, the
boldness of thelr procedures and Ghe marLyrdom of Dr. Lagesr.

Sinee 1881, Carlos Finlay, a prominent Scotch-Freneh physiclan of Havana, had been advocating his
Inslstence Chat Culex Wosquito F-D (Aedes aepybti L.) was the Vvector of yellow fever and had carried on
104 Infectivity experiments lnwhlch he claimed [by reeding the 1nfected mosqultoes on nonimmunes at in—
tervals of only 2-5 days after ingesting Infectlous blocd) Co have produced mild cases of yellow fever
which conferred immunicy.

In 1863 he published in parallel eolumns the critlecal polnts for yellow fever epidemics such as
Lhe temperatures atwhich they deeline but may resume, Che temperature which DErmanently arrests an epl-
demle, the degree of heat Chat aecomplishes the same result and the alCltude at whilch epldemics do not
pecur.  In the opposing column fe showed Che effects of Chese same condlitlons on aegypti, thus producing
4 clreumstantlal case against this mosquito that only needed the application of cne other blt of Inform-
gumz ch lay all the ground work for the successful experiments of Reed and his associates on the Army
ommisslon.



This missing link which had frustrated Flnlay in the productlon of frank yellow rever was supplled
by Dr. Henry R. Carter of the public Health Service, In 1898 he had determined what ne.denomlnated as
the rextrinsic® lncubecion perlod of yellow fever as 12 days. This was the smoldering perliod between
the First cases of yellow fever inanepldemlc and the appearance of sécondary cages. We kmow now that
1t 18 the usual Clme required for aegypti mosqultoes to become Infective after baving cbialned & meal
of infected Dlood.

Rolatively recently Davis fas apown that thiz fextrinslc® Incubtmtion perlod which normally Ctakes
{2 days may be reduced to 4 days at 980 F. or extended to 18 days at TO? F. Furthermore, beétween 500
And A0° ¥, the progress of Infeccivity ceases In the mosqulto but resumes agaln at higher temperatures.

Based on the reéesults of theCommlsslon's Cindings the emphasis for the nexl quarter of a century
wis almost solely oncontrol. Graduslly yellow fever was belng stamped out of South America and equa-=
torial Africa was being considered as pos=ibly the last stronghold of the disease. Then In 1928 Stokes,
Bayer, and Wudson found that Macocus monkeys conldbe Infected. This spurred on the work of Infectivity
axperiments with scores of othor mosquitoes and blood swcking arthropods. This was followed shortly by
dawyer's work ln which be perfected a method of Infecting wnlte mice and thus made possible the serum=
protaection test bywinlch the lmmnlty of persons to yellow fever could be tested accuratbely. Thils fac=
11icated the testing of populations Lo determine thelr provious experlence with yellow Cever.

The value of these new developmintsa has been amply demonatrated, for without them theé newer chap=
ter in yellow fever hiscory could never have been accompllshed.

In 19288 at Socorrdo In the mountalns of northeastern Columbla there occured an epldemic which
apparently had noconnection with Introduced cases and ralsed susplolons of the posaibillcy of so-called
*iatent® yellow fever. The neXt year the small Columblan town of Muko éxperlenced a similar violent
epldemic. Mouse protéctlion tests revesled thatyellow fever was Actually endemlc but the Investlgzators
In the area, 1llke several of thelr predecesspra, were [orced to come to Cthe concluslon of "yellow fever
wlcthout aegypié mosquitoes® which had been blologlcal beresay of the rankest sort for thirty years. A

h}uii tree=hole mosquito Hoemogogus cafricornii was suapected and later experiments justlifled the sus-
plclong.

Simllar sporadics of jungle yellow fever were noted ln Brazil and the prevalence of Aedes scop-
wlaris and Adedes fluvigtilis'wnleh Davis and Shannon hiad shown capable of Gransmlsslon In 1629 and 1851
ware agssumed to be the responsible vectors although the former, & sSemi-domestlcated species 1s not a
sLrong carrier.

In the meantime, of course, the questlon of warm-blooded hosts of the virus other than men came
to the fore, That Macaus monkeys could be infected nad been kmown sipce 1828 and with this In forsatlon
avallable and the mouse protection procedure, It was posslible to carry on extenslve teats with wild
aniEals which d1d not demonstrate symptoms but which did ¢lrculate the virus In thelr blood, where 1T
might be pleked up by susceptible vectors. In additlon, the development of Immnlty was demonstrated
in these wild animals by mouse protection tests, thus approaching a means by which surveys to determine
the extent of Jungle yeliow fever might be carried om.

In rapid succesalon, wild primates, marsuplals and rodents were shosn to be susceptible carrlers
in whose blood the virus would elrculate for che Initlal days of the attack and thug serve ns 4 contin=
uing source of Infection to the susceptible mosquitoes.

Immedlately the plcturs of yellow fever control took on a sinster and dlsappolnting aspect. With
a backlog of Infectlon In the form of jungls yellow fever exlsting throughoub tha northern South America
far beyond the areas inhablted, even sparsely, by whites, the determination and hope of Lhe 20°s Lo
elimingte the discase Crom this hemisphere faded abruptly. JAegybti mosqultoea still remaln the gr'eat
threat for urban populatlonsand unless vigllance fa malntalned constently to Keep Ghem eliminated from
the principal élcies of South Americs and reduced to negllzible percentages wherdver appreciable numbers
of non-lmmunes are congregated, the chance introduction of a case of jungle fever may produce seriows
conEequences.

Fortonately during all thls clme, work had been ateadily progressing Iln the strides leading to-
ward a process of human immunization. First, the knowledge that small amounts of convalesmnl serum
would protect against inoculation with the virus; then the productlon of a fixed meurotrople strain of
the vims and flnally a combination by Sawyer and Lloyd in 18G1 of chis rixed straln of the virus with
sufficlént convalescent serum Lo protect yet sufficlently potent to cause antl-body formatlon and pro-
tection. .

-

From thls polnt a series of differently cultured stralns of the virus were introduced, partl-
culArly one Chat was grown on chick embryos and then mired with non-immne buman serum. The possi-
b1llty of the departure of large mimbers of our troops and sallors to yellow fever CLerrltory resulted



in the vacclnation of literally milllons of men wlth chick=embryo-mman serum vaccine. A conslderable
number of cases of post-vacclnal jaundlce led to the substltutlon of a similar vaccing In which discilled
watar was substlsuced for the mman serum. The Publlc Health Servicehas now liberated over 00,000 doses
of Che new aqueous base vacclne, ¢ach preparation of whieh is carefully controlled By animal eXper imen—
tatlion wlthont encountering any unfavorable reactlons.

The productlon of 4 safe and relatively inexpensive vaccine comes at a partiecularly ficting Clme
when we must apparently make up our minds to llve with yellow fever, particularly the Jungle phase.

Wearealso partlenlarly grateful for this tool when we corslder the added possiblllity of yellow
fever expancsion that 1s possible with the extensive travel by alr to the teeming milllons of Indla or
tne war-impoverisned citles of the Mediterranean. There Lhe stage 1= continually set by the presence of
aegypti, a welcoming climate, and milllons of non-immanes. IC only awalts the entry of the principal
villain, the virus ltself, either In the body of an Infected mosquite or In an unrecognized caso.

In the continental ynited States, our chlel source of danger 1s 1n returning perzonnel from South
smerican Installablons thatare belng comstructed for milltary purposes in hitherto {naccessible polnts
where Jungle yellow fever Ils present.

our chlef strength Lies in our awarensss of the problem and our preparedness for 16s possibllicy.
This note Iswritten solely for the purpose of educating and not alamlng for 1t is as self evident in
connectlon with this problem, &= clsewhere In publlc health, that "what we don't kEnow w11l not huet uzh
is the rankest fallacy.

CONTROL

There are twp maln schools of thought in aegypti control with many varlatlons of each, all of which
are predlcated on tropical conditlons. BOth agree that the only solutlon to the ceg ti problem ls erad=
ifcation, the practlcabllity of which hasbeen demonstrated in the principal citfes of Brasll. ane school
belleves however that theonly method of accomplishing eliminetion 18 by & coneerted, simultanecus ALLACK
on every possible Gype of breeding place in the communlity from roof gutters to cellar sumps. The other
group would first concentrate on the "mother focl® searching out every permanent contaliner such as ¢ls-
ternz, shallow wells, flre barrels, sumps, and similar situatlons wnich hold water year inand year out.
They would lgnore such breeders as roof gubters whnich will eventually be flushed out by storms, Cln cans
whichwill rust oukt, Clower vaseswnlchwlll be emptled and other Cemporary breedlng places, unClil Lhe con=
centrated attack onmother focl has beenaccomplished, They belleve Lhatas Chemother foclare eliminated,
mgepd? for the non-permansnt places will be cut off and the lncidental bresding in the tln cans and flower
vases will decrease indirect proportlon to the elimipatlonof the mother focil. In fact the contimued breed-
ing In anarea Invases, cans andsimilar contalners lsconsidered Co De an indlcatlon that a mother focus
in that Immedlate area 1zstill existant. our cbservatlons to date are wholly in accord with the latter
procedure asa routlne, efficlent manner of approach. Under epldemlc conditlons where the gulckest possible
elimination or reductlon of adult females 1= the ultimate goal and expense and man power are of Secondary
importance, naturally the all-gut, sholgun procedure ls Che only one to adopt.

When 1t 1sconsidersd That the adult fepale gegydti seldom f1les onher oen power moTe than 75-100
yards from the contalner Inwhlchshe 1ived asa larva, LCDecomes apparent atonce that practically everyone
breeds his own howsenold supply. Control lsan individusl problem orat least acommunity problem thatcan
be solved by Individual effort without the meed for group actlon, or finance, or expensive equipment.

For this reason 1t is a problem tncommunity service Inwhich educatlon canbe translated Intoactlon
by any able bodled man, woman or chlld wlthout the necesslty of awalting group action, leglslatlon, [inancial
suppors or anything other than the desire and the expenditure of a few minutes of time Lo do hls part In
paking the communlty & safer and healchier place in which to llve.

in the Texas, gouthcarolina, georglaand [oulsiana projects, we have consequenCly placed a great deal
of emphas!z on the educational phases of the program, belleving that itwas the demoeratic approach which
would educate che publle to 1ts responsibllities tut tinged, perhaps, by the knowledge that we lacked the
man power and funds o Inaugurate apaternaliscle campalen Inwhich tralined employees would do the necessary
work much faster and more efflclently and choroughly.

The results of this educational work, supplemented by expert Inspectlonand theincldental correction
that accompanles the Inspections has Deen surprisingly cratifying. In Houston, for instance, In a clity of
450, 000 people ourpald Inspectlonal staffconsists of enly six Inspectors. If we operated Chere as we did
In Hey Westwlththe inepection of each premise both outside and Inside on a schedule approacning a com-
plete Inspectlon af che city each weekand withall the incidental special services of an epldemlc campalgn,
it wuulld require 800 employees. By interesting the achool children, luncheon clubs, firemen and other
organlzatlions and by continual news releases, radlo and movle contects, the Index of premises breeding



cegypti was held acg d Clgure generally below the & per cent that has been emplrically established as
Lhe percentage helow Which epldemic yellow [EVer or denpgwe is pot possible. A1l of our Projects in
Texas = ag Galveston, Corpus Chriscy, Brownsville, 3an Antonio and Hidalpn County - are Deing conducted
on this basis with ma)Oor emphasis on educatlion and public Cooperation through Individual efrforc augmen—
ted by the efforts of ap otherwlze entirely Inadequate staer of inspectors, i

In Florida, the Key West project hes been carriod on with all the services that would be Inay-
Hurated Inthe time of anepldemic, Inspectors visit fach room of avery dwelling and bus Iness establish-
ment In the city Approximately onee a WEEK; every potential mother focus In Che Clty 15 numbered and
¥islted once a weok for appropriate trealment; all roof Butters are Inspacted and Cleaned at least onece
4 month; a1l Boats in cpe hATEor are lnspeetod atweekly Intervals; vacant lots overgzrown witn Vegetatlon
are cleasned In the search for bread Ing containers or hidden wells or clsterns; tin cans are methodically
collected; and the discovery af Inside breeding 1s I'ollowed Immediataly by an 28T0201 spraylng af che
premlses,. When tne Project was started In June, 1842 the Index or breeding was zg PET cent of the pro-
Perties inspected. By late summer when breeding should have been high, che Index had rallen co less than
Lhree per cent,. Tt continued gg decrease, Feaching a minlgum or about one per cent during the winter
months, and nowagaln during the syumar 0f 1943, has beeq held at the three Per cent level. on September
16, due to the EXtens1on of aagypedi control work In other tones, 1t is planned tg decrease the Key Wost
project tao relatively Emall glze,

Hiaml, Miami Beach, and some ol the surrounding county territory are critical aregs from the
quarantine standpoinc onaccount of the koy alr fielas in the vicinity. Before the War the publie Heelth
Service hadbeep supplementing the Appropriations of the Dade County Antl-mosgquita DiStrict through Ticle
¥I funds which had heeq allocated througn Lhe State gealth Department top atig 1p the control or aspgyhtd

dtate Hoard of Health as In the case gr ey West, The SLarlfl was augmented and the director of the Dade

The Inspection and correction Program was limited tp tutslde premises EXCept In Che case of eE—
Lablishments open to Lhe publlc, on this basls the breeding index ror the calendar year or 1842 was 4.4
Per ceént for cheentirs area.  From our experience Inother clkles it is prabably that thi= Tigure could
havae beep nearly doubled if Interior Inspectlons In the residentisl areay hat been inelunfed. Thls Index
15 toohigh for safely, but the encouraging note 1z that Lhe index far Five spaclal areas Including rour
Important alr flelds and their SUrround ing communicles and Eho exceedingly extengive military establish—
ments which were Inspected beth Inside and oyr showed a value orf only 1.07 per cont. Bimllar results have
been secured for the calendar year ig4s,

Charleston, Ltoo, had been recelving Title VI funds Chrough the South Carolina StateBoard of Healch
L0 ald In the control or aegypli mosqultoes, n AUgUSL of 1942 this project was included fn- oy Pragram
and an entomologist asslmed fromthis office todirect tha local Inspection statr. For the period Aupust
1 to Hovember 0 the Index for outside Inspections only was 2.5 per cepr. From December rirst up uncil
June, 18423 the Ipdex has been consistently below 1 Per cent, réflecting the face that Charleston 1s near
the northern Limit of the natural range or the specles. 4 little wark gt Charleston PAYS surprisingly
large dividends, Sinee June the Indexr has climbed and remained at about two per cent (Bept. 1

In March, 1947 we Inauguraced a survey and Incidenta]l carrection program at Savannah wlth head-
QUAPLETS BE Che Henry Rose Carter memoriaj Laboratory. Conditions here are more difflculc or control
than at Charleston Decause of the lack of previous work and the Increased biological problem incident
to itz location, Winter breed ing 1= apparen Lly present 1In Favannah with approximately twlce as much
Interior breed Ing an exceriop, Beglnn Ing in May the Zavannah index Inereasen Very rapldly, Creating g
serious hazard of g denmie epldemic. The rize continucd until Jguly 1, reaching a maxime or d4.7 per
Cent. Serfous labor shertages In the Savanmah ared have greatly hinderod conirel aclivities but before
the psak of uncontrolled braeg ing would nave occurred, the fndex began to fail Appraciably,

At boch Chariestopand Savannah, an organlzed educational erfort {s being developed in tho school
System utilizing the Program of the Yietory Corps turrlcula. The ge ¥pEi campalen lends 1taolf pargi-
cularly well to this Prozram as there s an almost perfent opportunicy rop education to be translated
Into construccive Gctlon. The erfapr 15 belng watcheg WIth Interest az an EXperlment in the ubilizag-
lon and training of students In intelligent partlcipation in community heslth Programs.

In Aprll 1943, an educatlnml-mspenclm control unlc was Inaumirated 1n New Grleans, hiztorie
gnteway of yellow fever intp Lhe United States, wigh g Torce of ahout twenty Inspectors, The New Orleapns
Index has risen Steadily from a alue of less thap one per cent in Aprij Lo more thap flve Per cent Ip
Augist, Inspections are made both inside apg outzide, with about 15 per cent of the breeding occuring

Inside Inwater plants. Conslderable control work has been conducted In military areas and In the num—
arous ceme Ceries,

Az’ thls goes gq presz, work is belng Inauguraced 1n Honolulu under the direction ef an englineer




and entomologist from the MOWA's n.gﬁypti Sectlion Inan attempt to control the epidemlc (178 cases, Sept,
4th, 1943) of dengue. The carrler hére isprobably mainly dedes albopictus although the aegypti 1s also
reported Lo De present. Through che operatlon of thls program we will have demonsirated In & DuUmSET of
representative manlcipallties the possibility of achleving effective control and possibly even of elimin-
atlng thisspecies. In every case, except Key West, we have done the work on a rlpanc1al scale chat ls
well within the possibiliclies for continuation by the mmileipality.

It can easlly De seen from the above Chat the MOWA program, which iz deslgned to protect only
War projects, cannot assumé the responsibility for protecting continental United States from the appear-
ance of yellow fever or dengue by eliminating aegypti mosguitoes or reduclng thematall possible polnte
where the viruses may be Introduced o & point below the "thresheld of sanltary importapnce®. Tn fack,
the mathematical chances are that when, and If, either of these disesses does become epidemic 1t will
be at some polnt where we have not worked. But we have a tralned personnel with full working equipsentc
capable of belng marshalled at any polnt in the Southern States within twenty—four hours after olther
0f Lhese dlseases 1s located. Worklng out In expanding circles from centers of infection Chere is fno
reason why there should De an aegypti mosquito left within seven blocks of the focus at the end of the
first day's wWork.

The posslbilities of this unlt, along wilch medlcal precautlions such as vacelnation, earlydiag-
nosls and adequate care of the slek, and an edueatlonal campalgn Lo advise the lay public of che nec-
cessary precautlons, lead us to bDelleve that any ocuthbreak of yellow lever or denpue would be brought
under control quickly ‘and efficlently.
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