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V
IH U L E ",.' n ; is an innate physiological potentiality which varies 
rapidly and significantly in any give n strain of micro -organ ­
isms. These variations which occ ur under certain circ um­

stances are a co mmon obse rvat ion in almost all st ra ins of parasiti c 
forms . 

Variations in the viru lence of man y organ isms are often brought 
about by changes in t he en viron me rrt . In bacteri a a cha nge from a 
high to a low gra de of v irulence is commo nly seen as the result of the 
use of an unsui tabl e cult ure med ia , or as th e result of t he prolonged 
artificial gro wth of t he organism . The change from a low to a high 
gra de virulence has bee n accomplished by al tering the environmen t 
in wh ich th e organ ism gl'ows. P assa ges of culture through b lood 
ser um has been found effective as a method of raising virulence. 

On e of the earliest known obser va tions on th e cha nges in v iru lence 
of an organis m which occ urs as a resul t of animal passa ge is P asteur's 
wor k on r ab ies. Pasteur showed that t he virus of hydrophobi a 
when successively passed thro ugh rabbits gained in virulence, while 
with only three pa ssages t hro ugh monkeys the vi rul ence was re­
duced almos t t o ext inction. The sa me rcluti onship bet ween host 
and parasite also exis ts with ot her micro-organism s. The virulen ce of 
attenuated pneu mococci is increa sed by successive passage through 
nu ce. 

Wi th parasi ti c helmin th s no work has been done with the inten­
tion of studying t he change in v iru lence of parasites in relation to 
animal pa ssage, but with indirect ev ide nce the same cond it ions as 
with bacteri a are kn own t o occ ur . Boyd , working with Plasmodium 
praecox in cana ries, obser ved th at the v irul ence of t he parasite in ­
cre ased by rapid passage from one bird to a no ther . 
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In this stud v of th e effec t on th e virulen ce of Trichin ella spirali« 
from passa ges' through rats, rabbits and guinea pigs, it. ha s been 
demonstrated that th e parasite suffers a gradual diminution ill 
virulence as the infection is passed from rabbit to rabbit and from 
zuincu !Ji,,' to sruiucu pig. The loss in virulence of th e str a ins was b b b <J 

manifested by a fall in th e ratio of th e total number of larvae ob­
tained from th e mu scles to th e number of larvae fed, and by the 
absence of sym pto ms after th e administration of large doses of in­
fective larvae to normal rats. With th e rabbits these changes begin 
to show after' th e fourth passage of th e strain through these animals. 
\Yith th e guinea pigs th e de crea se in virulence sta r ts with th e second 
passage. The parasite apparently suffers damage ca used b,v some 
unknown factor in th ese hosts. 

In the rabbit mu scle, th e trichina apparently are injured by some 
factor in th e rabbit. ti ssue. This is shown by the fact tha t. the longer 
th e infection stays in the rabbit, the greater the damage to th e 
parasite. This assu mpt ion is made on th e findings in on e of a pail' of 
rabbits which was killed :360 days after infection , and its larvue 
recovered by digesting th e muscles in an artificial pepsin and hy­
drochloric acid mixture, Tn this rabbi t , 20 per cent of the recovered 
larvae were dead and 40 per cent wer e still enca ps ulat ed , suggesting 
that the capsule had been very resistant to th e action of the digestive 
mixture . The other' rabbit of the salli e pair, treated similarlv to th e 
first rabbit (except that it was digested :35 duys after infection ) had 
only 0.04 per cent of its larvae in a dead st age and no caps ules. The 
glycogen con ten t of th e rabbit mu scle may have some bearing on 
thi s problem, Lewis observed t.hat a depletion of glycogen in th e 
mu scles is associated with an increased in vasion of the mu scle with 
trichina, but the effect of th e am ount of gly cogen in the mu scle a fte r 
the parasite ha s been en cysted between th e muscle fibers is not 
known. It seems tha t th e larvae obtained from t he su ccessiv elv fed 
rabbits and guinea pigs and administered in fatal d oses to normal 
rats were weakened so that th ey did not. see m to dev elop nutu rullv 
in th e intestines of the rats . The number of larvae obtained from 
th e mu scles of th ese rats was not large enough to an swer for th e 
great infective doses administered to th em , On ce within th e rat 
muscle , full recovery see med to have been ga ined by th e larvae, 
Th is is pr oved by th e fact tha t no dead lurvac were found after di­
gesting th ese ru ls, and that doses from these rats proved fatal to 
normul ra ts. 

\Vith th e success ive passagc's through rats it is clearlv seen that 
th e parasite ha s been well adapted to th e offensiv e an~1 defensive 
powers of th e rut. The pamsite uses thi s adaptation to such an 
exten t that when it enters a new rat it proceeds on its invasive 
co urse with a speed and violence greater t.han that. manifested in 
th e previous host. II' a parasite' can adapt. it self to th e resistant 
mechanism of an animal, and if it is passed success ively through 
hosts of th e same spec ies, the exposure to th e oU'ens ive conditions 
of th e succee ding host s will he conside m bly less , Thus th e parusite 
will achi eve more Success in its growt h and dcv clopmon t, and will 
ca use more damage as it is passed from animal to an imal. 

In most of th e experimental work don e t.o ob ta in variations in 
th e virul ence of organi sms by passage through suita ble or unsuitabl e 
animals, th e factors within the host which ca use su ch variations have 
not been widely s tud ied . The host should be considered as a culture 
media which might or might not offer a proper en vironme nt for th e 
growth of an organism , 


