AD699817 -

TRANSTATION 277 (T277)
IEPART:". . OF MEDICAL ZCOLOGY

. JTTED STATES T T
NAVAT MWFPiOAL RESEARCE UNIT No. 3 \omey
¢/¢ SPAVTSH EFBASSY e

C4IP0, U.4.R. s

TRANSLATION FROM R™SSIAN, SHIR14EV, D. T., StTVCFENKO, S. F., TOKAREV,

S. A., and OREKHOVA, I, M.* (1966;. Experimentel study of Hyeldmma

plumbeum plumbeum Panz. snd Hgemephyselis punctzta Can. and Feng. ticks
as tuleremia vectors. Med. Parasit., loscow, 35(3):305-309, | ,

]

A rether rich msterial hes asccumulated in litersture on ngtursl
infection of different tick species with the tuleremis sgent., However) -
experimentsl testing of their importence es vectors of this infection,
vwhich allows us to estimate the role played by ticks in maintsining
tulsremia episootics, hes been studied only in certsin species. Thus,
Petrov (1959) end Olsufjev (1960) cite 14 ixodid tick species in which
nstural tularemia infection wss demonstrsted. The ability to masintsin
and transmit this microbe under experimentsl conditions hes been demonstrrtd
in only 8 tick species (Golov, 1934; Golov, Fedorov, 1934; Olsufjev,
Tolstukhina, 1941; Olsufjev, 1943; Shates and Bystrove, 1954; Petrov,
Dunasyeva, 1955; end Shevchenko, 1958, and others{?

In the present article, the guthors' mein eim was to study susceptibil-
ity, maintensnce, snd transmission of the tuleremis agent by Hyslomma p.
and Hgemgphyseljs punctata ticks. These ticks are widely dis-
tributed in the southern steppe zone of USSR, end were found repectedly
in nstursl conditions to be infected with tulsremia (Shstass snd Bystrova,
195,; Pilipenko, Derevyanchenko, 1955; &nd Shevechenko, 1960, and others).

MATERIAL AND IMI'TI OD,

Ticks reared in the laborstery from noninfected femeles were utilized
in the experiment, Tick cultivstion was mesde by Olsufjev (1941), end
Pospelova-Shtrom's (1941) methods, Fngorged end hungry specimens were
kept in specisl test tubes (see Instruction for Psresitologicel Work,
1959) at 16°-33C. Engorged femsles oviposited end embryonic development
occurred in the ssme conditions. Lervel tests were mede 74~96 days cfter
hatching. Prior to tests, hungry lervase were kept over 2 months in o
refrigerstor et 4°C, snd this prolonged their life., Lsrvse were removed
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from the refrigerator 1 to 2 dsy3 prior to tests. In one test, lsarvee
of the second species were plsced on snimals for feeding 13 to 26 days
after ha%tching.

In ell tests cerriecd out on different enimsls, H. p. plumbeun
behaved es s two-host type. Before lervee were pleced on animals,
deteched engorged nymphs were removed. Engorged nymphs detached from
the snimel 13 to 23 days after beginning bloodsucking as larvee.
Immature stsges required 15 desys (eversge) to complete engorgement,
Adult stages of this tick species were placed on hosts 11 to 40 deys sfter
molting. H. punctstg nymphs were plsced on snimels 12 to 21 deys after
melting., Tests with edlt ticks of this specles were incomplete because
molting of engorged nymphs just commenced as thls work waes put into
officiel form. Engorgement of H. pungctgta lervee continued for 6 to
9 deys, &snd of nymphs 7 to 11 days.

For the purpose of infecting lsrvee, white mice snd guinee pigs
were used as donors. 4 freshly isolzted strain Fr. tulsrensis No. 1567,
was used to infect them. The enimsls were infected 5 to 6 days prior
to cormpletion of bloodmesl, thus the most fevourable conditions for
their infection was obtained, beceuse by this time the enimals ususlly
died from generslized infection.

In cgses in which the snimal's death occurred before H. p. plumbeum
nymphs were completely engorged, the lstter were tregnsferred to heslthy
gnimsls for completing engorgement. This proved thet incompletely
engorged nymphs end edult ticks are capable of attaching to the enimal
and to complete engorgement 5 to 82 days after interrupted bloodsucking.

4 total of 5,730 lsrvae, 1,517 nymphs, and 328 gdults of both
species, 36/ white mice, 13 guinea pigs, and 1 rabbit were utilized
in this investigetion,

1. Hyslomma plumbeum p)imbeum.

For testing the possiile infection of the lervsl stege snd

subsequent trensmission of the ggent in .he progress of metamorphosis,

1 test was made on a guinea pig which be:gme infected 6 days after
lerval attachment, Four days later the puinea pig died of tulsaremis,
just at the moment when engorged lsrvge were ready to molt on the gnimel.
However after the death of the guinee pig, in spite of e grest number

of engorged laervae only 88 lervee molted into nymphs within 3 deys.
?1ologic31 investigstion of 17 engorged lsrvae gave positive results
Tegble 1).

In subsequent tests, infection of ticks was done in the nymphsl
stage on guines pigs and white mice. Nymphs usually commenced to ingest




the tulsremis agent 2 to 5 deys prior to the desth of animals gnd
perticularly during the ggonzi period., However, in spite of gerareliszed
1nfect103 in enimals, we did not record a 1003 nymphal infection

(Teble 1).

For testing transstsdiu) trensmission of the sgent, nymphs
and adult ticks of this species were investieated, Infection of
two white mice was done with suspensions pr2p.ared from 47 hungry
nymphs obtained from molted infected lervae that fed for 3 to 5 days
on an infected gnimsl; both mice died of tulgremia on dey 4. Group
investigation of edult ticks infected at verious pericds showed thet
the tularemia sgent msy be transmitted from nymphs to sdults. Invest-
igation gf individusl gdult ticks showed thet 64.3% were infected
(Teble 2).

Biologicsl examination of desd, incompletely engorged nymphs kept
1 to 9 deys at room temperature 19°-25°C, snd thet were infected 83-
115 dsys prior to their death, gave negetive results. In examinstion
of deed hungry edult ticks infected in the nymphel stsge 109-131 deys
prior to their death, the sszme results were obtasined. When dead ticks
were kept 9 to 60 deys in s refrigerator st 49C, further investigetions
demonstrated thet the tuleremis agent survived.

Together with elucidstion of transmission of the zgent during
the progress of metamorphosis, we also studied possible infection
of recipients during s bloodmeel. Thus, when 41 bhungry nymphs were
placed on two heglthy white mice 9 to 14 dsys sfter molting and 13-17
deye after infection, both mice died of tuleremis on dey 4 or 5.
Incompletely engorged nymphs removed from infected animsls end trans.
ferred to 10 heslthy white mice are sble to sttech to the enimels §
to 82 dsys after feeding was interrupted. Trensmission of the tularemia
agent to mice occurred in 50% of cases, while infection in other mice
did not occur, since nymphs plsced on these enimsls proved to be sterile
in biologicel investigation,

Tests on transmission of this infection during a bloodmeel by
adult ticks were done on 4 guines plgs snd 4 white mice. All guineas
pigs died from day 11 to 16, but it wea possible to isolete the tularemia
egent only from two of the guinea pigs. Ticks removed from one of
the dead guinea pigs, in which the tuleremic cgent was sbsent, also
proved o be infected.

L)

As regards white mice, sll died in 4 to 17 days, but ¢ tulsremis
culture was isolsted from only 1 mouse. Eiocloricel investigation of
ticks removed from mice in which tuleremls infection wes not found
showed infection in two ceses. Negetive results obteined st examinstion
of enimsls on which ticks proved to be infected may be expleined by the




considersble decomposition of their cercesses, end thet further passeging
wes not msde. Thus, 6 of 8 animsls were infected with tulsremia when
sdult ticks were fed on them. Data on infection of animals when infected
ticks were fed on them sre presented in Table 3.

In one case, we observed infection of s white mouse with t{ularemia
after esting 10 infected nymphs.

Ability of ticks to transmit the agent to their progeny was verified
in e small amount of materisal. In the tests, progeny from 3 infected
femeles removed from a horse in May 1962 on Biryuchem Island of Khersonsk
region were utilised. For testing trensoverial trensmission, 38
bioassays with 3,420 larvee, 403 nymphs, and 80 edult ticks were mgde,
Negetive results were obtained in all tests. In sddition, the possibility
of transovarial trensmission was tested by feeding the progeny from
infected females on = rabbit, The results slaso were negative,

2. Hsepaphvsaldis pupciata.

Infection of the larval stege was accomplished by feeding on
infected guinea pig and a white mouse, Placing of lervse snd infection
of the guinea pig occurred simultaneously, considering the terms of the
animal's death snd durstion of bloodsuciking in this stage. The guinea
pig died after 6 deys, and a total of 2,150 lervae in various engorgement
degree were collected, Moot larvae were not visble snd quickly died,
Thus, & totai of 1,453 larvse died when they were kept for 65 days in
a refrigerator at 4°C, However, bungry lsrvse kept in identicel condition
remained alive for over a year,

Control tests on larval infection was msde 70 days after feeding on
a guinea pig. Two biloessays were made with 491 live lervae in verious
engorgement degrees, and 4 biloassays with 1,453 deed larvee. White
pice inoculated with suspension of live larvee died of tularemia. In
1 test with dead larvee, a positive resu.t was slso obtained (Table 1),

The second lsrval group (of sbout 2,000) was infected on a white
mouse. 4 total of 62 larvee atteched and the others died. Feeding
commenced 3 days prior to infection of the mouse. Investigation of
26 engorged lervee removed from the snimel the day after infection
znd 1 day prior to desth of snimgl showed that they were infeoted

Teble 1),

Of the remaining living 2{2 engorged larvae, 80.2% molted into
nymphs. Thus, we were gble to obtain a small number of potentielly
infected nymphs. Verificstion on transstedial trensmission of infection
wes mede in only 1 test, Ome white mice inoculeted with a suspension
prepared from 7 hungry nymphs died from tulsremia on dsy 7.




The remeining nymphs were kept clive by feeding on lrborstory
enimele, thus cllowing us to work out the problem of meintenence of
the sgent in ecch stege ¢nd cbility of ticks to transmit infection to
aenimels during bhloodsu:l-ing. For this purpose, 2 to 53 nymphs were
placed on 5 vhite micc end 1 guinee pig 101 to 119 deys efter sucking
blood of an ir’ected enimel. Four mice died of tuleremie (Teble 3), in
one csse engorgement of 3 nymphs wes sufficient for infection of & mouse,
Biologicel investigetion of nymphs removed from & mouse and & guines pig,
vhich previously geve negstive result, showed their sterility.

Biologicel investipation of ¢ femsle infected in the lervel stage
262 doys prior to the test, geve positive results for tulsremia.

We did not study trensoveriel trensmission in these ticks, but
there are dcta in literature (Golov, 1935) thst such trensmission hes
not been obtzined.

Conclusion

1). E. p. plupbewn end H. pupctzte infected in the lervel stege
cre ghle to retain the tulsremis egent duriig the progress of metemorphosis.

2). H. p. plupbeyn end H. pupctets nymphe end edults trensmit
tuleremic microbes to susceptible snimels Guring bloodsucking.,

3). After interrupted feeding, E. p. Dlucbeyn nymphs ere eble
to reattach end infect leboretory animels for es long e8 82 days
(observetion period).

4)e Trensoverisl transmission in H. p. plumbeum was not obtained.

5). Experimentel dete sllows us to essume that H. p. plupbeup
end H. pupctatg ticks in the southern pert of the steppe sone in USSR,
where they sre mmerous, mey be of significent importence in msinteining
naturcl tularemis foci.

Summary (Originel in English)

- According to litercture, ticks Hyplomms plumbewn plumbews and
Heomzrhvpalls munctats neturally infected with tuleremia occur in
ngture. The cuthors estsblished thet under experimentel conditions tick
of both species infected in the lervel stage could retain the sgent
throughout thc metamorphosis. Nymphe end imago of H. plumbeum &nd nymphs
of . panctata during blood-sucking infect snimels susceptible to tularemia.
Besides, nymphs of H. plupbeum cen sttach end transmit the ceusetive
agent to enimals in interrupted feeding for 82 deys. No transovarial
transmission could be obteined in H. plumbeum ticks.,

TS e n e i o I N Vorecar 4

i
i



Experimentel evidence suggests thet H. pluebcum ond H. punctets
ticks in the southcrn pert of the steppe gzone of the USSR, where
they ere prevelent, crn heve some importence in meinteining foci

of tuleremia.

TABIE 1.
Results of tick infection when fed on enimels infected with tuleremie.

T 1
| !
Infection | Number of | Number of !Number of
Tick species Animsl species stege ticks ex- | bloessays jcultures
emined isolsted
H. p. plumbeun Guinee pig Larvee | 17 1 1
White mice Nynphs 68 3 3
Guinee pig n 193 21 8
H. puncteta Guinec pig Lexvee 1944 6 3
White mouse n 26 2 2
-b =




TABLE 2,

Transet~dial trenemission of tularcmir pgent in ticks.
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TABIE 3.

Results of enimel infection by feeding infeeted ticks on them,
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