CHAPTER 111

Bartonellosis

Marshall Hertio, Ph. D).

Bartonellosiz is a specific infectious disense, al times [atal, caused hy
Drvtonela baeilliformds and transmitted by (he bite of PRebotomes. The dis
ease 15 limited 1o certain parts of Peru. Ecnador, and Colombin, The disense
was not o militaey problem in World War L1 Muerican troops stalloned in
Pern (Talava) and Fewndor {Salias) were outzile the endemie aveas, How-
ever, =ihee =ome of the experimental work on protective mensares wul control
of sandflies and saowdflvborne dizeases was done in the Peruvian vermga zon,
an account of the disease and s setting may be approprintely included in s
history.

HISTORICAL NOTE

Srtore]losi= springe ko pronsinenee nothe 18700 when e eatleond Tron
Lama to Orova was being boilir Aler the constenetion veachad elevations
b LOOO gneters wnd 45 oe 50 kilometers tnland Cronn L, there were o gread
prey Iatnd eases of what was apparently a new disease. O some 7,000 deathis
among e workmen, from all canses, the majority were thonght to be from
the vew alisease, which received it name, Ovovn fever, Trom the vaileoad’s
projected terminns, There Tegan o conteoversy in medieal eiveles as to whether
or nod Orava Tever had any velation to the well-known verruen. a rvelatively
il eruptive chiseise endetnie i the some readon, Uhe name Careion’s o isease,
applied to borh types, was derived from the elassic experiment of Carridn, a
redliean] stoident, who o 15855 inoenbated linmself feom an eruptive sse sl died
appavently with the anemice form of the disease. The controversy was lnally
a1 ] ““1."' with the cultivation of the |\iiu]r_i_1_fin;_' arent hl'..' ?‘;uglhrlji anil
Batristines in 1026, which provided the chinehime evidence that the fwe ehief
clindenl syndrvomes, whiel differ so rewackabdy, are actuudly manifestations of

enis st Dl sane Jdisease,
ANEMIC AND ERUPTIVE FORMS OF BARTONELLOSIS

Symptomatology

The anemie form of the disease ( Orova fever) lins an incubation period of
abiont & weeks, The onset, with irregrular fever and general malaize, 1= followed
For g historieal sommary see ertig, AL Phleberomuos and Cavelon’s IHsease, dm, T, Trog, Med.
abpEnppl ) o T=80 July 1542,
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by o rapidly developinge profound apemin, aecompanied of Gimes by pains
Bones wnd jaines®  The mortality of this form el Che dizsense varies Teom 20 1o
O pereent,  During the anemic phase, the minute rodlike, coceold, and fla-
tnenlons Forms of AL fe J'.".-";-_."ra.-".'.u.-'k Ty b foninil, often in et prein s, i or
on thie red cells. TF the patient survives, there nsaally follows, after a variable
peterval, the tepen] eenplion.

The ceupstive form (verruga peruana b nsually s noomarked anemie plocse,
This bendgn evpe of the dizease inchades by far the lavgest proportion of tlhe
Lot ] mamber of infection=. The menbation ]H“'I'iIHt 15 variahle and may beoas

el as a month or twe. The onser b= characterized by bone and joint pains,
treegular fever, nnd malaise,  Soopner or later, av tiones aller months, doring
whicl there may hove heen remizsion of the symptoms, the eruption appears,
with or withoue the initwd sympoms. The eraption fakes the form of
hemangioma-like nodules, commonly Troon @ to 23 min i diameter but varying
from nunute poinds o rised nodules of Tobar 20w, i diaimeter, which grive the
disen=e ils oo, verrnea {(Spanish for wart). The nodules ave distributed
cliefly on the extremities and face and vary monomber from few to thonsands.
They are nor peanful. The eraption vsaally Ttz o month or two and finally
Leals withour Teaving =cars,

Proportion of Severe Anemic to Eruptive Cases

The evidence 1= rather unsatsfactory as to the proportion ol total infee-
tions which develop the severe anemon, L appesrs that it may vary in dilleren
phaces al at different times.  In any ease, the anemic form haz been rare
arnong natives of the verrnga zone in Pernom vecent vears, Maost of the auenic
cases have been inowdulr= who, withont previons exposure o the disea=e, were
ehgged i consteoction work, explortion, or guaed duty, Daeing the carly
lListory of the disease i Pera, the proportion of severe anemna awd the nortalivy
must have been very high, to judge from the giear momber of fatal cases that
pecnrreldl during 1he ratlrond con=teuetion and from the separate aeconnts of
10t 70 pereent of the specifie pronps dving from the diseaze  ("The mortalily
i Lhe Colombian epidemie (see po 271 was also very high)  However, durine

the anthor’s stay in Peru, 195742, the proportion of anemic eases was distinet Iy

||r‘.".', '|'|||__= .'ilIHH'IE‘ Wik= ;i]I]l‘ Tie I’u]]nw nacre o |ess I'|1'|*-Cl.‘|."..' tlie 1':111' ||i- ;_[Il;u'lln
statiomed ar roabrood Drbdges G be Tneee Vallew verruea cone dueing the war,”
About three-Tourthis of the nonimmmng persens conteneted the disease durine
a Lmonth tone of dury. When the tour was extended, ahout nine-tenths ae
quaired the infection within b months. About B men, bomme and noniminane,
were invelved, witle about T cases among thenn only 4 of whiclh were fatal,
Driring this swne period efore any control method was known, there were
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several Inpme coustrueiion projects witl many worken, bat there were only
seartered cases of the severe anemic Torn,

Viaceination

Adetnelient of 22 nonimmane beidoe ol nor neloded o the afore-
pent foredd tota le was toen Lvted with fovpalized .-'|i-'|:e-||:-in|_1 ul B |r.|'|'|".l..llll|ln'.|r.n'j|""|'.||.II.M_'
Whitle -[i;_fllli"~' over one-JinlF tlie _ull.'ll‘r|~= D infected |l‘_1:|'-|||;l_r_’ Ui T ot i
thew were uder observaiion, the chinieal course wos remackably b, 1 was
concluded that vaeeination might be of value inwneliornting the course of this
Jlr}h-ul;‘:l ”I'l.' ST :|i-'y:a.-|*.

Therapy

There i=s no specitic therapy, Lo vecent visit to Pern, the anthor was
i formed thar results with the tewer antibiolies were |~r;j]J]i|'tir|g_ In the rreat-
ment of the severe anenie cases, mas=ive blood transTusions Lave ar ines
buseny v lunble?
limmunity

The tmunity from a single attack is consideralile T noe =olid, Repeated
ks are known but usnally rona wilid clinieal course,  Xatives of the verruga
gone usually aequire the disease as mild ehildhowd infections and in general
e or vegardl the disease seriously, In certain snevevs, about 10 percent of the
[oosnl [Hl]rll.l.'!li[:]] bove D shown to harbor 8 facdfifarneis, with or withom
aprevions history ol fhe disense”

Etinlogy

B b dB o is  of uncertain systematie position, is probably velated o the
Beteria, D16 s o mEnute, orin-nean tive 1 em-0reinnism compralile 1 sine and
crprt | N LI Lt 18 TR O thee rickettsine, with vodlike, coceaid, amd Hlamentions
s Tk s cnltivalde i Noguelid's serd=olid mediom and e later modifien
tions, Subenliures, but not primary solations, are sucees=fal on ordingey bloowl
g, The organizm is at times motile by means of o terminal tufe of Nagella.

ferteietla may wznally be vecovered in culture from the blood al any staee of
any clinteal form of the disease and also feom the nodules,

CAPERIMENTAL INFECTIONS

Monkeys ave the only antmals known which ean be readily infreeted,
Tt eadermal injections of enltures or tiszue from nedules give rise to Lypieal
nodules ar the sites of moealation, which, however, iz ordinavily not the case
with Maetonefl from ollier sourees, for reasons not understond,  Uhe inoeula-

Fomgns Tawtiode 5, po U4

T Hhmlgeon, 120 1o The Treatmenl of facridn’s Ieease With Targe Tranefosions, S J0 Trop
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Prone of Blowed oo pis=nes feome s anensie patient, o suspensions of saodilies, or
imfective bites of sandflies, produee nfection i Rhesus wonkevs, whiche s
demonst rabile by Wlood culture bt without any external sien, The anemic form
of the disease is extremely ree inexperimental infections, A single specimen
of fielid mouse Lias been Tound natueally infected, bat atrempts to infeet this
gpecimen and other vodents in the laboratory failed®

TRANSMISSTON

For many yvears, it wis thoneht thad Ahe dizease caone from drinking water
of the endemie arme, Lo owithe the realization about 1008 that the disen

S WILR
contracted only at night, attention was inunediately divected to nsects us
vectors.  Townsend, in 19003, liest discoveral the presence of P8 ebafans in
Trern and showed that the distribution of PAilefiofoms voriicarim wis corre-
nted with that of the disease"  Noguchi®' and his associares showed that
sl thies of the verroen zone harbored the etiologe arent. The author ** was
able ro transnit the infection to Hhesns monkeys by the bites of wild-eanghi

£ e,

L veveseqe 1= the prineipal ol perhaps the sole vector, Only one othier
:-'-ll-i'-.'.‘:E'H. Phletiofans .rrrjf..'.lr:-.".lf'. 1= foneml 1||r1|l|_'_=’||r:-|]1 ihie VETTINL Fare, arl i
dloes ol Teed on man, S 5efad o es PN sarne 1 limited to the I Ll
of the verruga zone, and  Wordlega philcbuitemanies, a ¢lose relative of
Phdebetomns, 15 miee,

There arve still o number of nn=olved phases of the transmi=sion problem,
The souree of the sand (v Dndection b= anlkoownes Trom the veadiness with which
the infection iy be aoquired o certain areas which ave all ur oninhabired
the reservaoir is probalily other than man,  There has been mentionsd the
matanee of o natorally mfeeted field monse, but the failure to infeet this aud
ather anials levves the guestion open, Nooevele of development of Bardonella
i the sood!l has Deen demonsteared. Cortam massive infection= of the tip of
thie prolwsei= with vitcious miero-orennismes of wnkoown arigin way eventuadly
B shomwne 1o Bive some bearing on the sonree of the Serfenc/la infection, The
rreat manjority of the proboseis infections are eaused e aenltivalde, unident ified
micro-oreani=m, bat AL Sl o has boen iselaled twice in enltures from
suclh mtected proboseides,

Ity be remnvked that i the Peravian verruen 2one entaneons leish
mruasis alse cecurs, but s diztmlmoon by ne means coineides with that. of
bartonellosis, It i3 limited to the upper part of the verrnga zone, though
ib alzo cecurs i other poards of Tern where there 2 neither verrogn nor
veerreearunt, but where there ave other species of PAlebatonies,
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The life Iustory of #veeriepei 15 essenbially similae to that of P febat-
gais pogertastd, deseribed Inochapter IX, po 1150 Presdings iz continnons
thronghoul e vewr and there is no dinpanze.  Bartonellosiz is llewise con-
tracted at any time of the year.)  Breeding places are chiefly in vock erevices
and wnder boulders or stone walls. The vegeration of the verrugn zone is
soanly, and e are Few Lirge teees Dinenal shelrers inelude the Teesling
places, tomether with eaves and houses which the sandilios enter freely, They
are active from dusk to early morning, and only rarely do they hite by day.

The nocturnnl habit of the sandiiv Las been taken wdvantuee of noone
very eflective methold of ]H'L*Tllniirl}_f the dizease whicl has been prietieed
fonr 40 vears Ly the Centeal Tailvond of Pern, Constroction crews are removid
in special work-teains every alternoon to o town below the verroga zone aud
taken hael in the morning.

DISTRIBUTION

I I*orin. the disease 15 limitedl l']li{'”:n.' to the Pacific h]r:|;§- of the Andes
between 67 north and 157 south amd ot altiondes hetween 500 and 3,000 et ers
above sen levell  The mest intense foel and (hose which have Teen bese studied
are in the valley of the Rimae River and Qs tributary. the Santa Ealalia, ool
i the Callejon de hmxlas, o portion of the valley of the Santa Tver in 1he
Dieparvtment of Aneashe £ veprvcaen 15 Towmd thronghout the Peenvian ver
rugn zones, as Iar as studies hoave pone; and lins not been found elsewliore in
Pern o in other conntries,

In Feuador. bavtonellosis has hoen reported from the Provinees of Tajn
:I!I:E-:l l]'l'l:!l. Fr]‘.iH ."I||1]!I"I]‘-I I'|:||-I';:|_[|,=|] _.lr_:_ 'r.l.u'-".-..l'..".'-;l'l.-,a:-.l_;i.-..x' '|:T'|'|[]| ! }:Er;.n_i '5[11'1'-”]]'.‘]5
sont to Lima Trom the latter Provinee.  There s vy Bt le recarded Tnlorm
tinn about the meulenee of the dizease in Eenador and none whatever alwut
PRlelictemoes i the endemie region,

Farly in 1936, in Colombia in the Departinent of Narvifio near the Eeua
dorian horder, an epidemic broke ont which eaused an estimated $.000 deaths
a district with a popnlation of 100000, The disease was linally dingnosed as
hartonellosis."  The severe anemic form apparvently predominated. 11 was
thoweht to be o newly introdneed disease,  The wuthior visited this resion in
A By that tine, the epidemic had apparvently died ont completely in
those places where it Lad first appeared,  The only known foeus, which un-
fortunately coulid nat be visited, was represented by o very few cases ai tle
novthern edze of the aren which the disease had reached, Three yvears pre-
'l.']::lllr-:}.l'l.'. stk lies, Jlli]h‘ﬂ}' Phlchatamus colombiones {2 :—.|;g=-(-:_u_~: Ty 1"|U:-i'|:'r'
related to 22 verrwearem), had been very abundant in several towns, as wit-
nesed by collections, examined by this author, which had been niade by Colom-
Man investigators.  Tn 196 the author, in company with Colombians who had

tHertig, Mo Caltlva de ln Rartenclla beclllitormeds de oo cnso de vereugn oo 2P Fenndor,  Bal.
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[:l|U.=I'| |:-:l|'| '_|1 I]n' ]||'ux-|r1||-' :-I||-|:it--, iacle collections in o number of 1]|£' =me
places, during the same montly of {he VLT, arad by the sone metluods (neostly
witl lorses s bat b—amel thies were exi |'x-|n|'|} senree. Whersns in DM, catelies
peften conststed of o b beed o peoee s fies, i T |].' seat e P emnet=,
alten wore at all, were obhioned, ':']l-:1]'|_1.' sopnietline Liadd ||;||||i-l‘lll't| ta the sind-
ez, 1o to be peeretted that this epademie, which bore every appearanee of
a o new introdoetion, eame and went without adeguate cotomolosie sondies

tlivonerhienat fes canese.

PROTECTIVE AND CONTROL MEASURES

studlies on vepellunts and control with DDT were undertaken durving the

wip by D G B T
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