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THE ENIGMA OF TICK PARALYSIS 1. 

J. D. GRE C;SON 

Livestock I n sect Laboratory, K amloops, B.C. 

Introduction 

Th e objec t of th is pape r is to brin g to­

ge ther obse n 'ati ons on a se ri es of tick 

para lys is expnim ents th a t have bee n CO Il,­

ducted a t th e Li ves tock Insec t L aho ra tor y 

of th e D omin ion D t' partment of A g r i­

culture, Scie nce Sen'ice; to compa re th em 

wi th th e fo rms of t ick pa ra lysis th a t oc­

cur in (;th cr co untri es, a lld by th ese com­

pa r isc ns to c la ri fy our impressio ns re­

garding th e tru e na ture o f th e d isease . 

Th ese ex peri em t m s, often nega t il'e a nd 

at t imes a pparen t ly produc in g co ntradi c­

to ry results, a t leas t do emph asize th e 

f asc in a tin g m ystery of one of British Co­

l umb ia's m a in livestoc k pests, th e wood 

tic k, D ermacentor rmril'l"soni St i les. 

Tick pa ra lysis in British C ol umbi a is 

a fla cc id ascend in g m otor paralysis tha t 

mar be prod uced in l iI"C'stoc k or humans 

hy th e f eed in g em th em o f one o r m ore 

f em a le t ic ks of th e spec ies D . anrirrsoui. 

Th e sy mptoms do not ()cc ur unti l abo ut 

t he six th day a ft e r th e ti ck has a ttac hed, 

and progress fr om th en on until th e tick 

drops off rep lete, or is rem()\'ed , a ft er 

which t he re is usua l ly a rapid recove ry 

w ithin ha lf to tw o or three hou rs' D eath 

m ay ensue if th e r espira to ry cente r be­

co m es pa ra lysed hcfo re th e t ick le;n es th e 

host. 

'ric k pa ra ll'sis a lso occ urs in Austra li a, 

wh ere m an, sheep, d ogs, pigs, cats and 

po ultry have bee n r epo rted b\" R()ss 

( 1935) as vic tims. of I xodes ho'/()C)"c /w 

N eumann, a nd in Sou th A. fr ica, "~' h cre 

sheen ha l'c bee n reco rd ed hI' R enshu r '" 

( 1 92K) as h avin~ been pa rahsc-d h~ 
I x arln pi/ows Koch . Cl a r k ( 19"3X) ha'; 

a lso r t'cordcd pa ra lysis in th e sa m e h()st, 

C:lused appilre ntl \" b." th e A frican ti ck 

R hipiCi'pha!1IS ev;rtsi ·N cum :l nll. In Yu go­

sla via , V1l inac an d O swa ld ( 1936) 

1. Contribution No. 2260, Division of 
Entomology. Science Service. Department of 
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( 1937) ha\'e d esc ribed ti ck pil r <l l rs is in 

rumin a nts, th e \'ec to rs heing H l'aLom.ma 

{/('gr ptlllll L. (Neu m a nn ), a~ld B oophilus 

ca/carailis baL({nicllS (!\1inn ing). Th e 

sy m ptoms prod uced by th ese f o re ign 

species a re in a gen era l way simil a r to 

th ose of th e disease in this provi nce. In 

A m er ica th e disease is confin ed a lm ost 

entire ly to th e ranchi ng a reas o f Brit ish 

C o lum bia, a nd a lth oug h th e ca usa t ive t ick 

is just as ah und an t in so uth ern Al be rta as 

we ll as in M onta na an d oth er states to 

th e so uth , ti ck pa ra lysis IS r e lati ve l\" 

sca rce th ere. 

A I th o ug h co nsiderab le spec ulation () n 

th e eti nlcgy of America n tick parall'sis 

has bee n ad va n ced , th e fund a m el;t <l l 

Cluse of th e symptom s sti l l remains as 

mu ch o f a m yste ry as eve r. It wo u ld see m 

tha t n o th eo ry a ttempt in g to exp la in tic k 

para lysis has been put forwa rd without 

:lrousi n g con fl ic t in g ev id en ce . 

Theories As to Cause of Paralysis 

Brie n \' a nd in o rd er o f th e ir prohabl e 

validity, th e m a in th eo ri es as t o th e (';luse 

()f pa ra lys is arc he re set forth. 

I . PaTaL"s is of the nervolls s)"Stem by fI 

toxin introdllced by the f~edillg tick. 

This is th e m ost gene r <l ll y accepted 

th eo ry. It is substa nti a ted bl" th e fact that 

th ere is a n a lm ost imme'diate recove rv 

followin g th e rcmol'a l ()f th e t ic k, pos­

si hl y du e to th e cess<l ti on of f urth er in ­

jections of t()xi n. A lso in support of this 

th co ry, ass um ing th a t Austra li a n ti ck 

pa ra lysis is si m ilar to th e British Colum­

hia f orm , a r t th e expe r i m en ts cond uc te.d 

hy R oss ( 1935). H e fo und th a t th e 

sa lil'ary gla nds ()f I x:or/n h%cre /IIS, . 

g round a nd inj ec ted into m ice, prod uced 

sy m ptom s similn r to t hose ca used hl' th e 

ticks f eedi n g: on do!!s. Th e Aust ;'alian 

disease , hO\~:e l ' c r, diffe rs from t hat In 

C ;1I1<lcla in that th e para lysis a ppea rs to 

he m o rt often bt,d , a nd accordin o- to 

R. oss ( 19.1 4 ) may no t e \'en beco m e"" 1P-
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pa rcnt until ({/tr/' th c ca usa til'e ti c ks arc 
rem ()\'ed, Opposed to th e toxi n th elll'), 
a re th e facts that not a ll Briti sh Colum- , 
hia ticks appea r to he ca pa hl e of prn­
du cin g paralysis, a nd th at animals capa hl e 
o f be in g pa ra lysed hy a sin gle: tic k Iind er 
idea l co nditi ons ca n tolerate seve ral dozen 
fas t feeding ticks with no ill effec ts- a 
num ber th; t surely would Inj ec t far 
more poison th a n th e m ost I'ind ent In­
dividua l tick . R oss ( 1935) makes no 
m ent io n of h olocyclllS va ryin g In its 
powe r to produce pa ra lys is, oth e r than 
sta tin g that dogs w ere less frequentl\' 
paralysed by la rge numbe rs th a n hy sin g le 
f em a les . This would prohabl y be du e to 
indi vidual res ista nce in th e a nimals, for 
it would appea r from hi s in f estin g ex­
perim ents with laboratory a nim;1 ls th at 
th e symptoms of pa r ;1 1ys is hecome in­
c reas in g ly seve re with heav ie r in f est ;1 tion s. 

2. {nfeetion of h ost by SO IiI C tick - ho/'n{' 
({gent. 

Th is is suggested b)' th e fa ct that ollll' 
ti c ks in certa in territo ri es ( British Co­
lumbia as comp;1 rcd with Montana for 
exa mple) and of th ese , onl ), ce rtai n ill­
dil'iduals, appa r e ntl~ ' a re capahl e of pro­
ducing paralysis; and h)' th e fa ct th a t a 
six day peri od, rese mhl in g an in cuhation 
peri od, c la p:ies betwee n th c timc w hen th e 
ti ck a ttac hes a nd th e omet of pa ra lysis. 
In th e dozc ns of ohse rvations m ad e a t 
this lahoratory, para lys is has ne ver hl'en 
obse r ved in w hich this period is less thall 
six days, or m ore th a n eig ht . In th e case 
of A ustralian tick paral ys is, this peri od 
m ay he shortened to four days. R cnsburg 
( 1928) in South A fri ca a lso ohserves 
th e fact that only ce rtain tic ks a re ca p­
able o f prod ucin g paralys is. H c sta tes 
"on e is i nel in ed to accept th e th eo ry that 
;1 n in fec ted ti c k prod uces para lys is in an 
;1 nima l hy s lowly inj ec tin g into it a na r­
cotic poison w hi ch was ohta in ed by th e: 
tick in som e war or oth er before it got 
on to th a t a nima !. " M lin ;1c a nd Oswald 
( 1937) in Yugoslav ia, have succeed ed in 
killing g uin ea pigs by inj ect ing them 
wi th crushed a nd filt ered eggs of th e 
E uropea n para lysis-produci ng ti c k, R. 

c({/caratllS /'alrmiclls . 'rh ese experim ents, 
hut f or th e f ac t th a t th e egg emulsions 
did not conta in pathogenic orga ni sm s, 
mi g ht halT suggested th e passagc of an 
in fenin: ilge nt throu g h th e eggs o f ti c ks. 
:\ s it is, th e res ults a ppear si milar to th e 
1Jl(;re rece nt findin gs in A m eri ca w here 
it has heen discov ered by Gregson ( 1941 ) 
a nd h\' Steinhaus (1942) th a t th e eggs 
() f I). rl1tr/c/'soni contai n clem ents th a t 
a rc toxic to g uin ea pigs . Opposing th e 
in fection th e (~ ry is th e rapid recove ry 
uJl()n th e rem ova l o f th e ti ck . 

,j . M f'C /iallic fI/ injury to h ost b.l' tick 

/N-ding over n ervous syste'm . 

This th eo ry is widely c redited hr 
ra nchers who have ohse n 'ed th a t ti cks 
usually co ng rega te a long th e sp in es of 
pa ra lysed a nimill s. Unfed ticks being 
ncga ti,'e ll' geotropi c natura ll y g ra vi tat~ 

to this reg ion, hut it is w el l kn own as 
p()inted ou t hy Mail a nd Gregso n ( 1938) 
that pa ra lys is m ay ensue w hen th e ca usa­
til'c tic k is a ttac hed to a n\' part of th e 
hodL 

Discussion 

Di,c ussin g th e first a nd m ost log ica l 
th eory :·IS to th e ca use o f ti ck paralysis, 
it secms fairly ev idcnt that under ce rtain 
co nditions a f em a le wood tic k is ab le to 
inj ec t a toxin into th e hlood stream of 
th e h()s t w h ich will pa ra lysc its motor 
I1C-rV CS . [t wou ld a lso a ppea r th a t this 
t()xin is inj ected onl y imm ediately prior 
to th e rep le tion a nd subsequ ent droppin g 
of th e tic k, hein g perh aps so m e f orm of 
regurg itated Auid, or possi bly a g la ndular 
sec rcti on to a id in th e re lease o f th e t ick's 
m o uth parts. In c identa ll y, it is not und er­
stood yet ho w a tic k, so firm ly a ttac hed 
to its host hy its immo va hl e hypostom c 
tceth, is a hl e to release itse lf a t will wh en 
rt plcte, or eve n be fore repl eti on as hap­
pens w hen th e host di es a nd becom es co ld. 
Th e pa ril lysi ng toxin prohab ly is read ily 
destroyecl hy th e h ost, w hi ch wo uld ac­
co unt fo r th e rap id a ha tcm ent of pa ra ly­
sis whe n th t tic k is remo vc d. It m ay 
e l'en he possi bl e th a t th e host is som e­
tim es suffic ientl y res istant to cope w ith 
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th e toxin a nd thus esca pe pa ra lysis en ­

tire ly. This wo uld obsc ure th e Llct th a t 

th" ti c k m ig ht have bee n potenti a lly cap­

a hle of producin g pa ra lysis. \Vh ile, as 

stated, pa ra lys is usua ll y is produced on ly 

by ti c ks on th e ve rge of ("('p lnion, th e re 

a n; reco rd s 0 f ti c ks onl y ha I f or ont 

third cn g orged havi n g ca ll sL· d th e ~ \"mp­

tom s. Th ere is e \'en a reco rd of a Iamh 

hei ng p;l ra lysed w hen a c lose eX;l mi na tion 

revea led n o ot her ti cks than a lllillc:. 

k uss ( 1935) in Austr;t!i a, kil led m ice 

hy inj ecti ng thclll w ith cr ushed sa l iva r\' 

g lands ()f 1. IIO/ocyc/w. Th t:se expe r i­

m ents we re rL'pcatl'd in th e ](amloops 

Iah()ratory with 1). fI1triers01ti hut th e re­

)ults were n () t th e sa m e. Ev en wh en 

seve ra l times as Ill a ny g lands as lI sed hy' 

k o, s w ere disstc t cd from fast f eedin g 

ti c ks ( fr() ze n a t th e tim c ()f r('mOl'a l 

h e m h()s t to prevent any possi hle d e­

teriG ra ti on of a labi le toxin ) an d in ­

j ec ted int ral'('nous ly and subc uta n eo usly 

into m ice and la mbs, and intraspi na ll y 

into puppies, th e results continued n ega­

t Ive. Similarly aborti ve have bee n th e 

a ttempts to produce pa ralysis in la mbs by 

inj ec tin g into th em th e c rushed bodi es of 

t ick> th a t ha ve bee n known to have pro­

duced para lysis. Th e latte r inj ec ti ons 

we re m ad e a longsid e oth er en go rging 

f em a les ill case som e ca usati ve virus was 

depelld cnt IIpon th e simulta neous prese n ce.; 

u f ti ck ve n ()lll in th e.; hos t a nima l for it, 

sur vival. 

That onl y ce rtai n ticks appear to be 

ca pabl e of produ ci ng pa ra lys is is de m on­

stra ted by th e fac t th a t often a series of 

ti c ks, f eeding at th e sa m e t im t:, m a l' n ot 

paralyse a n ani m a l. Th e th eo ry of ac­

ljuired immunity does n ot detrac t from 

th :s "hse n 'ation, Sill ce on se \'(~ ra l oc­

casions th e f eedin g of lIumbers of t icks 

( ~ 1I previo usly unin f ested la mbs, w hic h 

obl'iousl), wo uld have no such imll1unity, 

h:1s prcduced 1I 0 para lysis. Moreuvc r, in 

British Co lumbia nn e a ttack of paralysis 

d ocs not n ecessa ril y prod uce a n aCljuired 

immunity to suhsequ ent a ttac ks. R oss 

( 1935) ta tes th a t th e ;\ustralian tic k 1. 

lr%cYC/IlS m ay produce an ac qu ired im-

l11u nity, hit th a t it is n ot inhe r ited. Such 

:1 resis ta nce has been produced expen­

lll l'nta ll y In g UlIl ea pIgs agai nst ea rl y 

stages "f Df'rrl/acentor ,'uar!abiLis by 

Trage r ( 1939) a nd in {itches a nd g uin ea 

pigs agai nst 1. / rX({1l11S and D. andersoll! 

by Gregson ( 1942). 

\Vh ct hc r a n inh erit ed IIllIllunlty to­

wa rds n. (Iitrir l'S oltl exists is d eba tah le. It 

is th e C() IllIllOn he li e f nf ra n che rs in Brit­

i '~ h Cc lumhia, as quoted hy :'Il ail ( 1942), 

th at a n im als exposed for se \'e ral yea rs to 

attack by tic ks do build up a n immunity , 

su th :tt I:tte r ti cks a ttac kin g such a nill1 a ls 

do nnt f eed So r eadi ly. Indirec tl\" this 

may lesse n th e c ha nces of para lysis hI' 

eliminating fa st fee din g ti cks .. -\ s lowly' 

built up and inh t: ritcd immunity mi g ht 

explain w hy w ild d ee r, m ountai ll shee p 

a nd m eese, thuu g h () ft en heav ily in f est ed, 

ne l'er appea r to be para lysed by t icks. Such 

an inh eren t res ista nce howeve r, m ay not 

be who lly responsi bl e for th e slow f eed­

ill g ra t e of ce rtain tic ks, as is shown Iw 

tests m a de on Vancouver Island sheep, 

ullt () uc hed for ge n erations by tic ks, and 

( ~ n w hich a doze n of th ese pa ras ites, in 

Jul y, w ere un able to f eed rapidly. 

I ndi vidua I host susceptibil it)' to t ic b 

has been n oted on a f e w occasions. In 

(J n e se ri es of infesta ti ons fi ftee n of six­

tee n ticks en go rged in seven days on on e 

lamb, w hil e th e average f eedin g pe ri od 

" n six other lambs was nin e days, w ith 

fi h I' per cC' nt o f th em dy in g befo re re­

plet io n . R oss ( 1935) has a lso noted a 

l'a r i:1tion a m on g hosts a nd states th a t ce r­

tain indi vi du a l d ogs a rc more resis ta nt to 

hu/oc l' clils th an oth ers. 

N cve rth eless, ;dtho ug h th e co ndition of 

th e host may p laya part in th e va ryin g 

ra te e f ti c k f eedin g, it is a ls() a d efinit e 

fa ct th a t a large d eg ree of th ese va ria­

ti ons a re du e to th e tic k. Th is ha s been 

d em onstra ted in exper im ents by Gregson 

( 19,17) w here spec im ens of (I1triers olti 

we're obst' r l'ed to f eed at diffe rent ra t es 

in c lose proximity, on th e sa m e host . 

It wo uld thus a ppea r fro m the fo rC' ­

go tl1 g r em ;uks t hilt ce rtai n ti c ks, a nd 

only ce rta in t ic ks, a r e ca pahl e of pro-
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d uc in g pa ra lysis ; a nd th at th ese a rc 
usua ll y f ast f eedin g individua ls. Th e 
cond ition necessa ry for this rapid f eedin g 
see ms to he physiolog ica l, a nd eith er in­
heren t, or produced in th e ti ck hy ex­
ternal stimul i. Since in th e un f ('d c()ndi­
tion potentia l para lys is produci ng tic ks 
ca nn ot be dist ing uish ed from ha rml ess 
ones, a n a ttempt was m ade to approxi ­
m ate th e percentage o f virul ent ti c ks in 
a locality whe re paralysis norma ll y oc ­
curred. Fifty wee k-old lamhs eac h were 
infested with a pa ir of ticks from th e 
same VICll1lty . Th e experiment was a 
f a ilure, in th at none o f th e ticks fe d f as t 
and no paralysis resulted. N eve rth eless, a 
wee k later, ticks of th e sa m e stock ({II 
f ed ra pid ly and pa ra lysed th e lamh upon 
which th ey we re caged. The la mh was 
from th e sa m e f a rm as th e previously 
infested stoc k. The wea th er, s li ghtly 
warmer at th e time o f th e seco nd in­
f estation , co uld ha rdl y acco unt for this 
differ('nce in fee din g, as experiments have 
show n th at va ryin g extern a l temperatures 
have no eff ec t on th e f eedin g ra te of 
ti cks on shee p. It was th ought that per­
haps very youn g la mhs mi g ht hal"(' hee n 
m ore resistant to ti cks a nd thus hav e ac ­
counted f or th e slow fe edin g rate on th e 
fifty lambs, but s imil a r tests a yea r later 
on ten ewes a nd th eir twin lambs showed 
th e paras ites to f eed no lll ore readily on 
ad ult shee p th an on la mhs. 

P erhaps th e g rea test hope of prog ress 
towards an understa ndin g of th e prima ry 
cause o f tick paralysis li es in th e f ac t 
previ ously sta ted th at this di sease as a rule 
is produced only by f ast f eedin g ticks, 
On e obse r va ti on m ay prove signifi ca nt 
a nd a fford a c ill e, a nd th a t is th e pro­
g ressive inab ility of ti cks in British Co­
lumhia to f eed readily with th e approach 
o f mid-summ er a nd fa ll. This ph enom ­
enon w hi ch , as shown hy Gregson 
( 1937), appea rs to be due to a n inabi lity 
on th e pa rt o f th e ti c k to prod li ce Sll f­
fi c ient d isturha nce within th e host ti ss ll es 
to liherate a n adequ ate blood supply, wi ll 
probabl y he found to he close ly co nn ec ted 
wi th so m e c limati c con diti on. Greg,o n 

( 1938) noted th at whe n ti c ks were sub ­
jected to inc reas ing doses o f ultra viol et 
l ight, th eir f eedin g pow ers we re stim u­
lated. Smit h a nd Cole ( 1941 ) conclud e 
frnm th eir recent expe rim ents that th e 
Icng th of day is an important f ac tor in 
contro llin g th e ac til'ity of hihernation of 
la r vae a nd nymphs of D. v({riabilis , th at 
long ph otoperi ods a re m o re f avo rah le to 
ac ti I·it\" than short ones, an d g radua ll y 
In c reas in g photoperiods m o re f avorah le 
than g radua ll y dec reasing ones o f even 
g rea ter a hsolute leng th. R o wan ( 1929) 
has shown th at th e len g th of light-day 
has an important effect on th e physiology 
of hird s. Similar li g ht expe riments on 
tic k hosts, in w hi ch sheep were subj ected 
to dec reasing photoperiods, ha ve shown, 
howen: r , that a ny e ffec t produced in 
th em docs not inAuence th e feed ing rate 
o f th e ti c k. Nor , acco rdin g to Carrick's 
( 19+()) expe rim ents with hedgehogs, does 
th e re a ppea r t() he any relation hetwee n 
th e t icks' f cedin g rate a nd th e presence o r 
a hse nce o f sex h orm ones in th e blood o f 
th e host. Th is th eory has been suggested 
by M ac L cod ( 1932) a nd by Rowan a nd 
Gregso n ( 1935) . 

Bruce (1925) sta tes that it is clai m ed 
that m o re cases of paralysis deve lop wh en 
th e re is all extrem e ran ge hetween th e 
maX ll11U m a nd mlJ1l1l1Um temperatures, 
a nd suggests that this mi ght induce a 
hea lthi er appetite in th e go rg ing f emal e. 
A t th e Roc k Mo untain la horatory of th e 
U .S.P . H.S. , it has bee n noticed also th a t 
ticks f eed m o re r eadil y when su bjected 
to a se ri es of cold temperatures prior to 
in f esti ng . 

Thus tempera ture as well as li g ht­
and perh aps even humidit), and oth er con­
c1itions not ye t und e rst~od-may enter 
into th e picture of ti ck heha viour, and 
th ese eve n may not ac t as stimuli until 
th ey a re va ri ed fro m th eir usua l intens­
ity in s Ll ch a way as to disturb th e 
rh ythm of th e indi vidua l. C onsid erin g 
ho w nehul ous is our conception o f such 
possihl e f nrces produ ced hy A uctu at io ns or 
g rad ua l changes of extern al cond iti ons, 
a nd regarding th e a.pparentl y cnntradi cton · 
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nature ()f th l' eti ologica l c \' id l' n cc (if ti c k 
para lysis, it w ill be S(T n th at th e fllnd a-

m en tal m ec hani sm o f th is di sease is m ost 
intri ca te and pe rpl exing. 
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The Weevil Auletobius congruus (Walker) 
a Pest of Strawberries 

In May, 1940, Mr. C, R. Barlow, Provincia l 
District Field Inspector, drew m y attention 
to serious damage being done to a straw­
berry patch at Salmon Arm, by a, small 
dal'k weevil. Specimens of this insect were 
sen t to Mr. W . J . Brown, of the Division of 
Systematic Entomology at Ottawa , who 
iden t ified them as Auletobius congruus 
(Walker), 

An examination of the patch on May 18 
showed som e damage over about four acres; 
on half an acre a bout 35 % of the blossoms 
wer e destroyed . The weevils were seen to 
cut into the base of th e blossom s, causing 
the flowers to wilt and die . 

The owner of the patch h a d never seen 
this beetle on his strawberry plants before 
and it has not appeared since. Examination 
of the available literature shows no refer-

ence to this weevil as a strawberry pest, 
and its sudden appearance in lI1Jurious 
numbers in 1940 m ay be of inter est. Pro­
fessor G. J . Spencer has found adults feed­
ing on the flowers of a native buttercup , 
Ranul1culus sp ., on the hills near Aspen 
Grove, B.C.-E. R. Buckell, Field Crop Insect 
La boratory, Kamloops, B ,C. 

CULICOIDES GIGAS R. & H . AT VER­
NON, B .C. (Diptera:Ceratopogonid ael. This 
species was recorded from the Kamloops 
district by Curt is (1941. Ent. Soc. Brit. 
Col. , Froc. 37:19 ) . At dusk on May 7, 1942, 
th e flies were common at a sm a ll pond on 
th e hill a bove Goose Lake , and adj acent to 
Ga!·trell 's mine. They settled on the n eck 
and arms, but did not bite. Specimens were 
identified by Mr. A. R. Brooks of the Divi­
sion of Entomology at Ottawa,-Hugh B. 
Leech. 




