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THE DISCOVERY OF AN IXOVO'TOXIN IN 
DERMACENTOR ANDERSONI EGGS 

(Aca rina: Ixodidae) 

by J. D . GREGSO N, 

9 

Livestock Insect Laboratory , Dominion Department of Agriculture , Kamloops , B.C. 

R ecen t in vestiga tions in Yugos lavia on th e t ick paralysis, or so-ca ll ed 
"Shimteera" disease o f that country, have shown that th e eggs of certain 
H yalolllllla, B oophilus, and RhipicephalllS ticks a ll contain a powerful toxin . 
This poison, which has been named " ix()votoxin" is th ermolabil e, is not de
stroyed by 0.270 HC I, O. 1% NaOH or sa line, and is not di gested by pep
sin or trypsin. Wh en inocul a ted into g uina pigs, a paralysis results which is 
sim ila r to th e sy mptoms produced by the ticks when engo rg ing on an anima l. 
A suspension of O. I g rams of th e eggs of th ese ti cks, administered subcutan
eously in the neck of a gu inea pig, res ulted in the dea th of th e animal on 
the fo urth or fifth day . 

This winter ( 1939-40), w hil e conductin g studi es on th e deve loping 
eggs of D ermacentor andersoni Stiles a t th e Dominion Li vestock Insect L ab
oratory, K amloops, British Columbia, it was found that a series of ten-day
old chick embryos was kill ed overn ig ht by inoco lati ons of O. I 5 cc. of tick 
egg emulsion . This inocul ati on consisted of th e steril e filtrate of three
quarters of th e egg mass from ()ne layi ng tick, grou nd in 3 cc . o f sa line. 
The results were suggestive o f th l: iXOl'otoxin m entioned above , and an ex
periment was performed with the f ew remaining tick eggs to try and con
firm th e presence of a toxin by inj ection into a g uinea pig. 

A 650 g ram g uinea pig was se lected fo r th e expe riment. 0.5 40 g ra ms 
of tick eggs (abo ut one w eek prior to hatching , fr om a laboratory-fed D. 
andersoni) were g round with 5 cc . of 0 .75 70 sa lin e. The emulsion was 
th en filt ered throug h a Seitz disc and co ll ected under aseptic conditi ons. Three 
cc. of th e filtra te, which proved to be ste ril e, were injected subcutan eously 
into th e dorsa l part of th e g uin ea pig's neck a t 5 p.m., D ecember 11 tho Th e 
following mornin g th e pig showed signs o f wea kn ess a nd loss of appetite. 
T emperature reco rdin gs for th e ensuin g eleven days were as follows: 

D ecember 12 ------------- --- 105.0 D ecember 18 ---------------- 102.2 
D ecember 13 ----- - ------- - -- 103.4 D ecember 19 ------ -- ------ -- 102 .6 
D ecember 14 --------------- 103.4 D ecember 20 --------------- - 102 .4 
D ecember 15 ---------------- 10 3.3 D ecember 2 1 --------- - ------ 102.4 
D ecember 16 ------------ - --- 103 .0 D ecember 22 -------- -------- 102.0 
D ecember 17 ---------------- 102.8 To normal. 

By th e end of a fortnight th e g uinea pig had completely recovered. 
The possibility th at a stra in of Rickettsia dermacentroxenus, th e causative 
agen t of Rocky Mounta in spotted fever, was responsible for th e rise in 
tem perature was rul ed out by a subsequent tes t that showed that th e pig was 
not immun e to this disease . The react ion to th e inj ec tion of th e egg extract 
is interesting in th at it suggests that a potent toxin a lso exists in th e eggs o f 
the common pa ra lysis tick of No rth A m eri ca. D etai led tests of th e potency 
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and stabi lity of the ixovotoxin must wai t until a larger suppl y of tick eggs 
is availahle. 

Thanks a re due to Dr. F. A. Humphreys of th e D epartment of P ensions 
and National H ea lth, for temperature records taken by his staff and for the 
R ocky Mountain spotted feve r test. 

References 

Mlinac, F., and Oswald, B., 1937. Preliminary studies on the poison contained in 
the eggs of the tick B. c. balcanicus (Minning), tested on guinea pigs. 
Arhiva vet ., 7 : 277- 297. 

Oswald, B., 1938. Review of work published in Yugoslavia on the tick problem 
and research on toxins in the eggs of ticks.-Ann. Parasit, hum. comp., 
16 : 548- 559 . 

FURTHER RECORDS OF SIPHONAPTERA FOR BRITISH COLUMBIA 

by GEORGE P. H O LLAND, 

Livestock Insect Laboratory , Dominion Depar tment of Agriculture , Kamloops, B .C. 
British Columhia is a ve ry large provi nce, containin g a number of we ll

defin ed faunal regions which as re t have been inadequately explored with 
respect to thei r Siphonaptera. R ecent st udi es have broug ht to lig ht a number 
of new or confirmat ive reco rds, w hich form th e hasis of this pa per. In th e 
majo rity of cases, determin ations have been m ade or confirm ed by va ri ous 
specia lists. Without doubt, fu rth er collecti ons from some of the m ore nor
therly regions w ill revea l many interestin g forms not hitherto reco rd ed, with 
every probability that a number of th em will be new to sc ience . In view of 
the fact that bubonic plague is no w kn own to be established in Canada, th e 
study o f fl eas assumes great importance, an d it is hoped that w ithin a few 
years it will be possible to present a fai rl y com plete picture of th e distribu 
ti on of Siphonaptera in this country. 

The present list brings the total of species and va ri eti es of fl eas to 
eig hty-six, which is probably still far short of the actual number present 
in this province. A few species are included on th e basis of co ll ections from 
Waterton Lakes N ationa l Park, A lherta, but as th e fl eas were obtai ned within 
a mil e or so of the British Columbia bord er, and th e host anima ls a re indi g
enous to this province, th e fl eas mar be ass umed to occur here also. 

Fa m . PULICIDAE Stephens 1829. 

( 1) CerliopsyLLa inllequalis inlli'qllillis (Bake r ) 1895 . 

From brush rabb it, SJ'lvilllgllS sp. , coll ected a t Waterton L akes Park, 
A lta., June 23, 1938 (G. P. H olland) . D etermin ed by Gl en M. Kohls. 

Fam. VERMIPSYLLIDAE W agner 1889 

(2) TrichopsyLLa (= ArctopsyLLa) IIrsi ( Rothschild ) 1902. 

Formerly recorded west of Cal ga ry, not far from B.C. Our specimens 
w ere taken from gr izzly bear, Urms horribilis ssp ., at ' Vigwa m, B.C. , 




