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A NOTE ON THE PROBLEM OF ACQUIRED IMMUNITY
T ARGASID TICKS _ b

T wsom Fe e f?,,. fu Fal __'.z!n"
WiLiasm TRAGER T f:} cRS =T

Dropmrtment ol Animal and Plant Pathology, TRl
Fraschefeller [nstituge for Alelical Rescarch, Princeton, M. L.,
aned Gorgas Memorial Labogatory,® Panami, R P.

Tt Tias Been shown Trager, 19390 that guinea pigs once infesled
witl e dxelie] tick, Dermocentor variabilis Say, develop an aequired
fmanity which effcetively prevents subsequent groups of larvae from
engorging, The innmunity is a generalized one and luts about 3 monathis,
A smilar acouared inmwnity 1x developed iy rablits and dece mice
qeainst the larvawe of 12, puriabilis, Ty guinea pigs againd the larvae of
i, pndersend, el b vabbits ngaanst the Jarvae of Hacuwplypsalis Ieparis-
palastris, D zuriubiliz, D andersont and J1 Feporic-pelusteis are all
aemtliers of the Tamdly Dxomose. The teks of this Tamily have 3 stages
i ther Tife cxele and take one large Dluod ol in each stage, remaining
satachiedd o the Tt an ench meal for a time varying from several days to
slnast 2 werks.,

The wajority of Blasl sauwcking arthropods, unlike the ixadial ticks,
cegrorre i@ relaively shoet time, wuud iowis of mterest toosee whelber
A anthana] conhd L}t_"t'i_";'.l]l ik i!'l'll'l'|!.1l1ii_\.' 14k ]l:l.:l'il.:-h'-.'s of =nel (AN ELS Ticks
af the family Aesasioak, which nomost of their slages cigrorge moa fow
wites 10 a fow Twwrs, woere solected Do the work,

MATERIALS AND METHODS

Laree nombuers of clrgas persivns Oken were eallectal from chicken
L i
conas i the patblic market of Paseude Tnoorder 1o alnain cggs il larvae

iz adulis woere Tapt i gairs ol 1 Ao 12 i anall vials held over
st sl Groups of leevae which were te e contparad nany ooe
cxperhiment wore always coniied oo Sron U sone vial and were Lence
o dlentical parenage, Unloed navmphs i adulls woere Kept i large
aroups i vials over mwisr sud wnd coned s were removed
whien nevded for experimemal purposes. White Leghorn hickens from
A weeks o 3 monthe old, obtmined from s batery brooder and not pre-
viomsly expused (o icks, were wsed for all the expurinents with . per-
seng, Inon Tew exporiments with nvnaphs and sdubts, the chicken was
placed i g furge covereed bastery ja cgnipped with pager toweling on the

Treveived for puliication, Scptembor 18, 1o,
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Bottom and a raized wowlen platfern, This sonalated patureal condi-
ttons, since the ticks conld lade ander the platform during the day and
fewd wan the ehicker an night. Treomost of the work, the pill box method
previously deseriled was u=ed, one 137 gl boex being atneled 1o either
side wl a clucken an the region nederneath the wing, a portion of skin
which in vomng chickens s almost Tree from femhers, Toosoch & covered
T the qua fority of wnfed monpls and adults would engorge within 10
minmtes, bat they were wsally lelo overnight 10 give as wany as possible
Ak upp:_,-r[uniu' to feel The larvae, as 32 normal for the species, engorged
within 5 1o 8 davs,

Oraitliedores vercsnolonsss Brounpt was collecred from native Tonses
e severad villages o the interior of the Repoblic of Tanamd, Tgws and
Tarvae were secured by keeping several nules and females together in
siall vialss  Inothis way, one viad woukl contain enoegh larvae for a
single experinent, Goinea pigs cquipped with a0 147 pill box on cach
sicde were waed Tl Tarvae, 23 well oz the ovmaphs s adaliz of (0 gene-
sorcfeasts, engorged within an oar or Tess sfter sttachicg, bt they were
asually Jeft onn the host several Toers or oversght =0 that as nooy as
possible might Teed.

Tanek L— logaired fampority e the larians -:l} Mrgas prrsicus
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EESULTE

T Argas persices. The resuls witl nvinphs anid adults need por he
wivens i detadl, As maany mymphis or acdults woeld cngorge upon a chicken
previosly fed wpon be 100 10 130 mymphs over a period of 1 ta 2 weels
asan a elicken not previcusly exposed. This was true even if SLCCessive
Tatches of 30 o 40 ticks were placed Pepreatedly vver the same region of
the laly.  Usually 80 to 100 e cont of the ticks heeame enigargred,

Owe infestation with larvae Calour 30 engrorged cut of 00 applicd
b eawh chicken) dil not confer any ity to asecond infestation
with larvae,  However, repeated infestitions with a large mumbes of
varaphis el medults appeared to confer a slight immmnity to the Jarvae as
shown in Talle T, Bxper, 1, 2, 500l 3, I amerther experisnent (43, some-
what similar ta these, no inmumity was devel el Tt whien chickens 717,
+13, aned 719 were again exposed to larvae much fower engarged on 717,
previonsly fed apen Ty 187 nymphs and 36 faevae, than on 718, pre-
vivmsly fed upon b 11 pympls and ooly 4 laecae, or 719, provicusly fed
g Ty 20 Bacvae anly (Exper, 330 As might Tiave been expected From
Haese resnalls, the fnlracutaneons o intraperitoneal necalation of extracts
ol Arges persicas did net procdice ay ity to laevae, nymphs or
adults,

Attempts o demonstrate complement fixation {see Trayrer, 1939L)
with serum from the pactialy nwmme chickens s antabody and extract
wf cdegas persicus as antigen (ailed heeause of 1he very bigh anti-comples
wentery activity of the two antigens tricd,  One, a saline extract of
emphal wd adule ticks, was auti-complenwentary even at o dilotion of
L2 25,000 am the Dasis of the weight of ticks used, Tl oiher, an exiract
af Lieval I.il.‘|'::~, Toaat 112 ;|;1'|_'i-L'u:m|:|||._-z'||<_-|11;|r_'.' cileet af o diltion of 1 20,000
vic o weight basis, At this dilution it did voe fix connplement in the
presviwe of inenuoe chicken seram,

W Qeatthadores wvnezaclensis, In o osmall series of suitally con-
tralluel experinients, there wis ne evidence of any fewer Jorvae feeding
Pl gnined pigs proviously exposcd 10 even s Wy s 5 osuecessive infes-
sitions, ench witly about 30 ticks, aver a pericel of 2 to 3 weeks than op
aninls ot previously infested. Definite red marks were noted in the
+Kiwat the site of atlaclunent of larvae as well as vz aned adulee, Tt
these did not appear any different after o fifth or sixth infestation thas
after a first,

THALLRE5I0N

Tt 35 evident thar the cxposure, over 2 eclatively short time, of
chivkens to infestation with . persicus or of guinea pigs toinfostation
with 0. veweznclensis does noy resull in any Ity which is capable
of acting within the 10 misites to an hour required Tor engorgement by
the nynaphs and adults of the former tick and Iy all stages of the Jatter,
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That the uxmphs and bz of A, persicns o, however, mject their
bost wath antigenic substance is densomstrated by the partial fnemunity
which repeatedly infested chickens exhilit against the larvae of the fowl
tick,  Ce mav assume chag, during the several days required fer the
farvae o engorge, o collalar reaction, of the tvpe described in the studies
with Drermecentor varialafis, seours Inothe Inunune annmals.

Lispite ol the negative results of the presem study, the possibility
renmains that 5 very prolonged exposere of an animal o repeated nfes-
tations with a sapidly fealing blood-sucking archropod ighe eventnally
result moan inwmoe response whicl conld veeor within the short tme of
attaclunent of the pasasite. This possibilite iz strengthened by e ndi-
eations hat the rapidly Tveding spmpls and adalis of . persices do
apparently inject effective mnmuns of an antigenie substanee,

Cherney, Wheeler amd Reed (19399 have rocently reported a partial
Chmnmmization™ of pecple to fea bites, From their work it is impossible
to devide whether the “mwmme”™ peaple were mmwne te the Qeas hem-
selves or 1o the elfects of the flog Bite, Thiz 32 au nnpectant and neces-
sry distinetion ond has Teen previcusly vophasized { Trager, 19390,
A operson who did net react o Bea bites condd be repeatedly bitten with-
et las being aware of it Chawe can cite again the observalion of Roge-
Boony ¢ 19300 that the donor of Tl 1o @ colone of Aeopheles albing s
soont became nummnze to the effeess of the Tites, although the mosquitoes
contirtaed 10 feed on b as well as ever. An experimental deinonstra-
tion of @ iroae imenoaty againsy vapidly fecding Mood-sacking acthropods
them=chves, that i, an immmuoe meclani=n which woyld actuslly pruven
them fronn feeding, woulld be mos ieresting and nupostant.

SUAMARY

Chickens which had buen repuatedly imnfested with yeaphs and adialts
of Argas peesicas dil oot how any inmuenity Lo diese sages of the tick,
which engerge in 3 o [0 minutes, The ohickens did, however, exhibit 2
partial sty 1o the irvae of Argos perceng, which sogaire at least
4 aliys for engorpoment,

Caiinen gigs exposal 1o repeated infestation with Ornithedaras vere-
zocfenais, all stages of which engorge rapidly, showal uo ity to
any af the stages of this tick,

Bl s rariy
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