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TABLE IX (Experiment No. 15) -(Continued) 

Fed infectious human 
Ascaris eggs organs Fecal examinations 

infected 
with 1925 Remarks 

larvae ( 1 ( I 1 Date of / % 15-25 1 6-27 1 5-29) 5-30 / 6-1 / 6-2 1 6-2-25 5-25 6-10 6-17 6-24 7-10 autopsy 

The entire digestive tract was 
examined and fohnd to be free 
of Ascaris. 

The entire digestive tract was 
examined and 1 male Ascarzs 
was found to be present i n  the 

8-3-'25 small intestine which meas- 
ured 145 mm. x 2.5 mm. Con- 
trol. 

The entire digestive tract was 
- - - - -  8-3-'25 examined and found to be free 

of Ascaris. Control. 

The entire digestive tract was 
8-3-'25 examined and found to be free 

of Ascaris. Control. 

NoTE: -T~~  fact that Ascaris eggs were fed i s  indicated by X. ?he dash (--) is used toc show that the eggs 
were not administered. The dash (-) used under fecal examinations indicates that  no Ascaris eggs were 
found. The X under the heading "Fed cavia organs infected with migrating larvae" is  evidence that 
these animals were fed infected cavia organs. 



No Ascaris were found to be 
in the digestive tract of this m i -  E 

- TABLE X (Experiment No. 15) 

-- 

Pig 
No. 

1 

2 

1 I In  this animal 73 ascarids were found to 
be present in the small intestine, 48 being 
!females, having a length of from 182-267x 
2.5 to 3 mm. in diameter. The remaining 
25 male Ascaris measured from 127-180 2 
mm. in length by 2.0-2.5 mm. in diameter. 

3 m 
One female Ascaris, measuring 260x4 

4 X mm., was found to be present i n  the small 
iptestine. 

--- 
Control. This pig was found to contain r5 
1 male Ascaris in the small intestine 
which measured 145 mm. x 2.5 mm. 

Control. The entire digestive tract was M 
examined and found to be free of AscarIs. m 

Control. This pig was found to be entire- 
ly free of Ascaris. 

Fed infectious pig Ascaris eggs I Fecal examinations 
.-- -- 

1925 1925 

- - -  
Remarks 

5-26 5-27 1 5-29 5-30 6-1 m 
The entire digestive tract was examined 

I3 

X 1 X X X ; X - - - - - 8-4-'25 and found to be free of AscarIs. 
_ _ - _ _ _ _ _ _ _ _ _ _  

x x x , x  X X - 

_ _ _ _ _ _ _ _ - _ _ _ - I _ _ _  

____-- 

- 2 eggs 

pres. X 

M 
The entire digestive tract was examined m 
and 1 female Ascaris was found to be 
present in the small intestine which 
measured 202~3.5 mm. 

H 

8-4-'25 

- 

- - 



-1 -- 
I The e n t i r e digestive 

1 X ! - tract was found to be 

ascarids, while the second dose of oil of chenopodiu-a did not cause 
any more to be voided with the feces. 

The eggs used in this experiment were tested to dztermine whether 
or not they were infectious by feeding to two cavias human Ascaris 
eggs and two cavias pig Ascaris eggs. The cavias receiving the human 
Ascaris eggs succumbed seven days after receiving the eggs and both 
animals showed an extreme pneumonia. The lungs of these guinea 
pigs were heavily infested with Ascaris larvae, which indicated that 
the eggs were infectious. The organs of these animals were fed to 
two of the pigs which received the human Ascaris eggs. The cavias 
which were fed the pig Ascaris eggs died six days after receiving the 
eggs, and they also showed an extreme pneumonia. The lung tissues 
likewise contained very many larvae, therefore indicating the infec- 
tiousness of these eggs. 

- TABLE XI (Experiment No. 16) 

The e n t i r e digestive 
tract was noted to be 
free of Ascaris. 

The e n t i  r e digestive 
tract was examined and 
one female Ascaris was 
found in the small in- 
testine which measured 
230 mm. in length by 
4.5 mm. in diameter. 
Perhaps present in the 
intestine or in process 
of migration a t  begin- 
ning of experiment. 

-- 

This animal's entire di- 
gestive tract was exam- 
ined and found to be 
free of Ascaris. 

Control. - This anima! 
was found to contain 
two immature ascarids 
in one small intestine. 
One, a female, measured 
130x2 mm., and the male 
measured 110x2 mm. 

- - 

1 

1 l 5  
infectious 

human 
Pig I Ascaris 
No. I eggs 

7-20-'25 
,d cavia 
organs in- 

fected with 
migrating 

larvae 

7-14-'25 

Fecal 
exam- 

inations 

Date 
of 

autopsy 

Remarks 
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The human ~ i g a r i s  eggs were cultured in a 0.5 per cent formalde- 
hyde solution a t  pproximately 32" C. for 42 days. The pig A s c a r i s  
eggs were also cuttured in the same strength of formaldehyde. These 
eggs were subjected to a temperature of 32" C. for 36 days, after 
which the e m s  were kept a t  a temperature ranging from 20" to 26" C. 
for 77 day<- 

The pigs given eggs in this experiment received them in very small, 
repeated doses so as  to prevent an extensive tissue reaction by large 
masses of migrating larvae a t  the same time, and also to more nearly 
approach infestation as  it supposedly occurs in nature. 

Further detail& of this experiment may be found in Tables Nos. 9 
and 10. 

Table 9 contains data pertaining to the feeding of human A s c a r i s  
to swine. 

The data incorporated in Table 10 pertain to the feeding of pig 
A s c a r i s  eggs to swine. 

EXPERIMENT NO. 16 

In this experiment five pigs were used, four of which received human 
- A s c a r i s  eggs in a large, single dose; the fifth animal was used as a - control. 

The animals used in this experiment were also treated with oil of 
chenopodium and castor oil. 

The eggs used in this experiment are the same as the human eggs 
used in Experiment No. 15 except that  they were incubated 49 days 
longer a t  the temperature of from 20" to 26" C. 

At the time this experiment was started the eggs were again tested 
to determine their infectivity on one cavia. This cavia developed a 
scvere pneumonia, and A s c a r i s  larvae were demonstrated in the bron- 
chial mucus. The organs of this animal were fed to one of the ex- 
perimental pigs. 

Further data pertaining to this experiment may be found in Table 11. 

Ascar i s  infestation in man and swine in hog raising dis- 
tricts of Nebraska apparently seem to have no relation to 
each other in that there is a certain amount of Ascar i s  in- 
festation in practically all herds of swine, while human 
Ascar i s  infection appears to be very uncommon. 

The evidence presented by other authors, and the results 
obtained by the writer in the above mentioned experiments, 
lndicate that the Ascar i s  of man and swine are morpholog- 
ically and biologically indistinguishable, but physiologically 
separate species; that is, the Ascar i s  larvae from human 
embryonated eggs will not develop to maturity in swine and 
the infectious pig Ascar i s  eggs will not produce mature 
ascarids in the human being. This condition is comparable 
t o  the findinga of Mkgnin (in Ewing, 24) in regard to several 
of the species of the Sarcoptidae. 

The Ascar i s  lumbr ico ides may occasionally be found to settle 
down in the intestine of aberrant hosts and then apparently 



develop to a point approaching the adult stage. The Ascaris 
observed in sheep is thought to be nothing more than an 
imperfectly developed Ascaris lumbricoides. Rudolphi (82) 
reported, under the name of Ascaris ovis, one female speci- 
men in the Vienna Museum collection. This specimen was 
later described by Diesing (20) and von Drasche (21), and 
the latter also described two badly preserved specimens of 
Ascaris found in sheep by Koebel. Copeman (11) in 1841 
noted the small intestine of a, lamb to harbor 75 small 
ascarids which he identified as Ascaris lumbricoides. Neu- 
n:ann (67) observed 29 male and female ascarids in a sheep 
and identified them as Ascaris ovis. The sexual organs were 
found to be similar to those of Ascaris lurnbricoides. He was 
unable to find ripe eggs in the females. 

Ransom and Foster (78) report that the Bureau of Ani- 
rnal Industry collection contains several specimens of Ascaris 
collected from sheep a t  Brookings, South Dakota, Blairville, 
Pennsylvania, and Bethesda, Maryland. They (77) also re- 
port the finding of 50 partly grown Ascaris in an experi- 
mental lamb that was artificially infected with pig Ascaris 
103 days previous to findings. They also twice artificially 
infected a young goat with the eggs of pig Ascaris. The 
animal was examined 27 days after the first feeding, and 
thousands of Ascaris, about 10 millimeters in length, were 
found to be present in the small intestine. The writer ad- 
ministered eggs of the pig Ascaris to two young goats. 
Symptoms of pneumonia followed, but an examination of the 
intestine of one of the goats, nine months later, showed it to 
be free of ascarids. 

The fact that there has been no case where fully developed 
female Ascaris were found in sheep, together with the ex- 
perimental evidence presented by Ransom and Foster (77), 
should justify the common belief that the so-called Ascaris 
ovis is merely the pig Ascaris in an abnormal host. 

Recently Schwartz (84) reported the finding of a large 
number of Ascaris lumbrzcozdes in a 5-months-old calf which 
was slaughtered a t  the National Stock Yards, Illinois. He 
noted that a number of those parasites had reached a length 
of 110 mm. and also that fertile eggs were present in some of 
the females. 

It has also been observed that other ascarids will live in a 
strange host. Evidence of this kind has been reported by 
Jammes and Martin (44), who found that in the intestine of 
man, immature Ascaris vitulorum developed from eggs which 
were taken from the female of the species. 
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The evidence presented warrants the conclusion that the 
human and pig Ascaris are distinct species, but that this 
parasite may occasionally be found to develop to partial 
maturity in the intestines of animals other than their definite 
hosts. 

It is here proposed to specify the type of Ascaris Eumbri- 
coides by the variety names hominis and suis. 

PARASITIC ALLERGY 

In recent years it was discovered that parasitic extracts 
caused local reactions seemingly of an allergic nature when 
brought in contact with the mucous membrane of the eye of 
various animals. 

I t  was found by Weinberg and Julien (106) that the intro- 
duction of perienteric .liquid of the Ascaris megalocephala 
into the eyes of 220 horses caused about two-thirds of them to 
show a positive reaction. The reactions varied in their in- 
tensity. In a number of animals, only an edema and con- 
gestion of the conjunctive were noted, while some of the 
other horses presented pronounced systemic disturbances. 
The horses used by these investigators were autopsied and 
examined for evidence of parasites. The examinations showed 
that 52 of the animals harbored Ascaris a t  the time of the 
autopsy. They also found that only 16 of these animals 
showed positive reactions. Van Es  and Schalk (105) also 
observed that the introduction of an extract of Ascaris 
megalocephla into the eye produced in many instances a 
marked reaction and in some cases a pronounced systemic 
disturbance. 

Ransom, Harrison, and Couch (79) reported that a marked 
general reaction was noted following the introduction of 
fluid from the body cavity of Ascaris lumbricoides into the 
conjunctival sac of hogs. 

Perienteric fluid and an extract of pig Ascaris were used 
by the writer in experiments similar to those mentioned 
above, but the results were somewhat different. 

EXPERIMENTS ON PARASITIC ALLEWY 

The following experiments were designed to determine, if possible, 
whether an allergic sensitization exists in pigs that  are or have been 
infested with Ascaris. 

EXPERIMENT NO. 17 

In this experiment 19 shoats were used. Six had been treated sub- 
cutaneously with Ascaris extract.1 Six were infested with Ascaris. 

The extract was prepared by crushins adult Ascaris in a mortar and macerating 
for 24 hours in ten times their weight of 60 per cent glycerin. The mixture was then 
centrifuged and filtered 



The remaining seven pigs were raised qs worm-free pigs and were not 
treated subcutaneously with a n  Ascaris extract. 

The eye test was made May 24, 1921, by inbtilling into one eye of 
each pig a few drops of the Ascaris extract by means of a.camel's-hair 
brush. Observations were made from time to time and no evidence 
of a reaction was noted in any  of the pigs up  to 24 hours. 

May 25, 1921, the  pigs were again tested i n  the  same eye with a fzvv 
drops of the extract. There were no reactions produced in any  of the 
Ylgs. 

EXPERIMENT NO. 18 

In  this experiment the extract was introduced into the right con- 
junctival sac of 26 young pigs (September 29, 1924), some of which 
u e r e  known to be infested with Ascaris. 

Of this number, two pigs reacted. One of the  pigs showed a slight 
reaction, t h a t  is, there was a moderate redness of the conjunctiva and 
a mucous discharge. The second showed a decided reaction. This 
reaction manifested itself by a n  extreme redness of conjunctiva and a 
marked swelling of both eyelids. There was also a pronounced mucous 
discharge. The reaction in both cases subsided in less than  three hours. 

EXPERIMENT NO. 19 

December 31, 1925. Twenty-five adult hogs were inoculated with an 
Ascaris extract into the left conjunctival sac. There was  not the 
slightest evidence of a reaction in any  of the animals. 

EXPERIMENT NO. 20 

I n  this experiment 5 pigs (shoats) which were infested with Ascaris 
were used. 

June  2, 1921. An Ascaris extract 1 was instilled into the left sub- 
junctival sac of each animal. No reactions were noted i n  any of the 
pigs. 

EXPERIMENT NO. 21 

On September 25, 1921, perienteric fluid originating from the  body 
cavity of the pig Ascaris was inoculated into'the l e f t  conjunctival sac of 
five pigs which were infested with Ascaris. Not the slightest reaction 
followed the  instillation. 

EXPERIMENT NO. 22 

I n  this experiment 25 pigs (shoats) were sinlilarly inoculated with 
a perienteric fluid (September 29, 1924). Six pigs showed evidence of 
a n  allergic reaction; of these animals three showed only a slight re- 
action. The remaining three pigs had marked reactions. The reactions 
in each case occurred within a few minutes and in course of three 
hours all traces of the reaction had disappeared. 

EXPERIMENT NO. 23 

January  12, 1926. Twenty-one adult hogs were likewise inoculated 
with a perienteric fluid, which originated from the body cavity of the 
pig Ascaris. Of these animals six showed a n  allergic reaction. Five 
of the swine showed a mild reaction, tha t  is, there was a moderate 
edema of the conjunctiva covering the eyelid and nictitans membrane. 
The sixth animal showed a slight redness and edema of t h e  mucous 
membrane of the  eyelid. 

1 The extract used in experiment No. 20 differs from that used in No. 17 in that it 
was prepared with physiological salt solution instead of the 50 per cent glycerin. 



STUDIES ON THE ASCARIS LUMBRICOIDES 

EXPERIMENT NO. 24 

January 13, 1926. In this experiment 52 medium-sized shoats were 
each inoculated with a similar fluid. Of these animals 30 showed evi- 
dence of an allergic reaction. Four of the 30 animals showed a very 
slight reaction (a  very slight redness and edema of the conjunctiva 
covering the eyelid and nictitans membrane). Nineteen reacted slightly 
(slight redness and edema of the conjunctiva covering the eyelid and 
nictitans membrane, and also a slight watery discharge). The remain- 
ing 7 pigs showed a moderate reaction (pronounced edema and redness 
of the mucous membrane of the eyelid and nictitans; and also a marked 
watery discharge). The reactions in these pigs all appeared within a 
few minutes after inoculation and disappeared in less than four hours. 
Several days after the pigs had been treated with the perienteric fluid, 
8 of the animals were killed and their intestinal tracts were examined 
for Ascaris. Two of these animals which did not show any evidence of 
a reaction harbored mature Ascaris. The small intestine of the one 
contained 36 mature worms, while the second contained only two. The 
third pig showed a moderate reaction and the small intestine contained 
25 medium-sized Aicaris. 

The pigs used in the above experiments were, with the 
exception of the pigs used in Experiment No. 17, all exposed 
to A s c a r i s  infection thruout the greater part of their lives; 
and some of the animals included in each group were known - 
to have been infested with Ascar is .  

I t  is evident from the results obtained in the above experi- 
ments that A s c a r i s  infected pigs do not react allergically to 
the same extent that worm infested horses do. I t  is also 
apparent that a negative finding is no indication that the pig 
was not infested with A s c a r i s  a t  some time during its life. 

IMMUNITY 

It is a well known fact that old animals are not, as a rule, 
heavily infested with parasites and are usually more resistant 
to parasitic invasion than young animals. This fact, together 
with other observations, led a number of investigators to 
suggest that resistance in animals against A s c a r i s  infection 
was probably due to previous infections with this parasite. 
Stewart (88) suggested that there was a possibility of one 
infection preventing a subsequent one. He also stated that 
he had never observed worms of obviously different ages 
associated together in the intestines of pigs. Yoshido (108) 
conducted a few experiments on animals which had been pre- 
viously infected with A s c a r i s  larvae. The results obtained 
in these experiments did not permit definite conclusions. 
Ransom and Foster (78) indicate that they are not certain 
as to what causes the lessened susceptibility of pigs against 
Ascar i s ;  but they suspect that age is the determining factor 



rather than an acquired immunity as a result of a previous 
infection. They state that, if an immunity is established as 
a result of a previous infection, i t  is not acquired immediately, 
and cite as evidence an experiment on a kid in which they 
showed that two infections may occur 17 days apart. On 
the other hand, Fulleborn (28) seems to think that previous 
infections may produce a certain degree of immunity against 
a subsequent infection. Hadwin (39) advances the theory 
that immunity against ascarids is stimulated and increased 
by repeated attacks of these parasites. He also suggests that 
in addition to the production of anti-substances to neutralize 
the cast-off products of worms, there is another substance 
secreted by the eosinophiles which is detrimental to the worms 
themselves. 

To determine, if possible, whether the greater resistance 
of old animals toward Ascaris infection is due to previous 
parasitic invasions, the writer undertook the following ex- 
periments : 

EXPERIMENT NO. 25 

In this experiment three male pigs (about 10 weeks old) originating 
from a lot of pigs which were rather heavily infested with Ascaris 
were each given five doses of an Ascaris extract (the extract was pre- 
pared the same as  that  described in Experiment No. 17) as  set forth 
below : 

February 28, 1921. Each pig received 5 c.c. each of the Ascaris 
extract subcutaneously. Immediately a'fter the inoculation there was 
a moderate anaphylactic reaction. All of the animals recovered within 
20 minutes after the first symptoms were noted. 

March 4, 1921. Each pig received subcutaneously 4 c.c. of Ascaris 
extract (a  small desensitizing dose preceded the 4 c.c. dose). One of 
the pigs showed a slight anaphylactic reaction. 

March 12, 1921. The three male pigs each received 3 c.c. of Ascaris 
extract subcutaneously. A very slight transitory reaction occurred in 
cne animal. 

March 17, 1921. Two c.c. of Ascaris extract was administered sub- 
cutaneously to the three pigs. A slight reaction was noted in s n e  of - - 

the pigs. 
March 22, 1921. Each pig received one c.c. of Ascaris extract sub- 

cutaneously. Slight reactions were noted in two pigs. 
April 22, 1921. The above pigs together with three female untreated 

ones, which were used as  controls, were each given a suspension of 
infectious pig Ascaris eggs. 

April 24, 1921. One of the treated pigs was found to be dead. The 
cause of this pig's death was an acute pneumonia. The various organs 
were examined, and were free of Ascaris larvae. 

April 29, 1921. Extensive Ascaris pneumonia caused the death of 
a control pig. Many Ascaris larvae were noted in the respiratory 
organs, and adult Ascaris were found in the small intestine. 
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The remaining four pigs presented marked symptoms of pneumonia, 
which was, in all probability, caused by the migration of Ascaris larvae. 

May 5, 1921. The remaining pigs showed improvement. 
May 9, 1921. The remaining pigs, with the exception of a treated 

one, had completely recovered. 
June 3, 1921. The only pig which had not recovered by May 9 was 

found to be dead. On autopsy it was noted that  pneumonia, due to the 
migration of Ascaris larvae. was the cause of death. No ascarids were 
fo&d in this animal. 

July 8, 1921. The three remaining pigs were killed and autopsied. 
One adult Ascaris was found in the small intestine of the male ~ i a .  
In one female pig, four adult Ascaris were noted in the small intestine. 
The small intestine of the remaining female pig contained 11 Ascaris, 
of which two were adults. The adults measured 32 em. in length and 
0.5 cm. in diameter. The smallest immature ascarid measured 5.5 cm. 
in length and 0.1 cm. indiameter. 

EXPERIMENT NO. 26 

In  this experiment 13 pigs were used. They originated from two 
litters and were born March 16, 1921 (3 males and 3 females), and 
March 18, 1921 (4 males and 3 females). All of the female pigs were 
injected with an Ascaris extract, and the male pigs were used as  con- 
trols. 

The inoculations of the extract were made as  follows: 
March 21, 1921. Each of the six female pigs received subcutaneously 

5 c.c. of the Ascaris extract. Five of these animals received a desensi- 
tizing dose of 0.05 c.c. of Ascaris extract ten minutes before the sub- 
cutaneous injection. All of the female pigs showed a reaction (excite- 
ment, squealing, vomiting, pruritis, and some incoordination of move- 
ments). The reaction in some cases lasted no longer than five minutes, 
and a t  the end of a half-hour all of them appeared normal. 

March 24, 1921. Each one of the six females received a subcutaneous 
injection of 4 c.c. of Ascaris extract after receiving a desensitizing dose 
of 0.05 c.c. Aside from a tendency to scratch themselves, the injections 
caused no reactions. 

March 28, 1921. Each of the six females received a subcutaneous 
inoculation of 3 c.c. of Ascaris extract 10 minutes after the administra- 
tion of a desensitizing dose of 0.05 c.c. Only one of the pigs showed a 
slight reaction (squealing and pruritis) . 

March 31, 1921. Each female pig received a subcutaneous injection 
of 2 c.c. of Ascaris extract, after a desensitizing dose of 0.1 c.c. was 
administered. No reactions were observed. 

April 4, 1921. Each one of the six female pigs received subcutaneously 
1 c.c. of the Ascaris extract, after receiving a desensitizing dose of 0.1 
C.C. No reactions were observed. 

May 10, 1921. All of the pigs (males and females) were immunized 
against hog cholera by the simultaneous method. 

June 9, 1921. All of the pigs (13) received a large dose of infectious 
Ascaris eggs per orum. 

June 14, 1921. All of the pigs showed respiratory symptoms except 
one female and two males. These three pigs presented syn~ptoms two 
days later. 

June 16, 1921. Two of the female pigs were found to be dead. The 
cause of death in both cases was a very extensive Ascaris pneumonia. 



The respiratory organs contained very many larvae. Petechiae in the 
kidneys of one pig were also found to contain larvae. There were 
three immature Ascaris noted in the small intestine of each animal. 
These parasites measured from 4.3 cm. to 17.0 cm. in length. 

The 11 remaining pigs showed very pronounced respiratory symptoms. 
June 17, 1921. One female was found to be dead, as the result of a 

very extensive Ascaris pneumonia. The respiratory organs contained 
very many larvae. 

June 18, 1921. Another female was found to be dead a s  the result 
of a very extreme Ascaris pneumonia. Many larvae were present in 
the respiratory organs. Twenty-two Ascaris measuring from 4.4 cm. 
to 10 cm. in length were noted in the small intestine. 

June 19, 1921. One male died. This animal's death was caused by 
an extensive Ascaris pneumonia. Many larvae were found to be present 
in the respiratory organs and the digestive tract. 

June 25, 1921. The respiratory symptoms disappeared in the eight 
remaining pigs, but all these animals were in a decrepit condition. 
Four of the male pigs were discarded without an  autopsy a t  this time. 

September 22, 1921. The remaining females and the two males were 
again given a large dose of-Ascaris eggs. Four days later one of the 
females was found to be dead, due to a chronic pneumonia probably 
originating from the previous invasion of Ascaris larvae. The small 
intestine contained 51 immature Ascaris. 

September 29, 1921. One of the male pigs showed very marked 
respiratory symptoms. This animal was killed six days later, a t  which 
time 15 adult Ascaris were found in the small intestine. The two re- 
rnaining pigs did not show evidence of lung invasion. 

October 31, 1921. Both of these animals were destroyed. On autopsy 
12 adult Ascaris were found in the small intestine of the female, but 
none were noted in the male. 

EXPERIMENT NO. 27 

The object of this experiment was to ascertain whether one or more 
injections of Ascaris extract have any influence on the development and 
further distribution of Ascaris larvae which may be introduced several 
days after the inoculation of the extract. 

In this experiment, 39 cavias were injected with the extract according 
to the following table : 

TABLE XI1 
Injected 1921 

No. of cavias -- A 

inoculated 1 3-12 1 3-15 I 3-18 

6 I - I - I 1.0 C.C. 

10 I Controls 
- 
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May 23, 1921. All of the above cavias were fed a small quantity of 
Ascaris eggs, which proved to be non-infectious. 

June 9, 1921. Each of the 39 cavias was fed a suspension of in- 
fectious Ascaris eggs. On the following day one of the cavias was 
found to be dead from some unknown cause. 

On June 13, 1921, one of the cavias was found to be dead and the 
remaining animals all showed marked symptoms of pneumonia. Ten 
days after the ingestion of eggs all of the cavias but two were dead as  
a result of Ascaris pneumonia. The respiratory organs from a large 
number of the animals were examined and in each instance they were 
found to contain very many larvae. One of the surviving cavias was 
not injected with the Ascaris extract, and the other received a single 
1 c.c. dose of the extract. 

July 29, 1921. The two cavias which recovered from one Ascaris 
infection were again fed Ascaris eggs. Seven days after the feeding 
of eggs both animals were sick. 

August 5, 1921. One of the cavias was found to be dead and the 
other one died' the following day. Both animals showed a very pro- 
pounced pneumonia on autopsy. The lungs and trachea were swarming 
with larvae. 

From the results obtained in the foregoing experiments 
cn immunity, it is apparent that subcutaneous inoculations 
with Ascaris extract do not immunize pigs and cavias against 
Ascaris infections. I t  is also evident that one or more in- 
fections with Ascaris do not immunize against subsequent 
~nfections. 

It is apparent that the reason why swine become resistant 
to Ascaris infection is not definitely kngwn; but from the 
results obtained by the writer it appears that this resistance 
is due to an age factor and not to an immunity, a t  least not 
a,n immunity comparable to the one in microbic infections. 

GENERAL SUMMARY s 

1. It has been observed that the uteri from pig Ascaris as  
small as 125 mm. in length may contain eggs which will de- 
velop to the infectious stage when incubated a t  the proper 
temperature. 

2. Adult male Ascaris may attain a length of 310 mm. and 
females a length of 490 mm. 

3. Eggs subjected to a temperature of 31" C. to 34.5" C. 
in the presence of moisture and oxygen may develop to the 
vermiform stage in ten days. Segmentation.of the eggs does 
not take place if they are subjected to a temperature of - 5" 
C. to  10" C. 

4. Eggs placed a t  a temperature of from - 5" C. to 10" C. 
in a dry condition were found to be viable after two years. 
Eggs kept a t  this temperature in a moist condition remained 
v~able for over four years, a t  which time they were still 



capable of developing to the vermiform stage and producing 
Ascaris pneumonia in the cavia. 

5. Hatching of Ascaris eggs occur chiefly in the small in- 
testine. The hatching of eggs may occur in the alimentary 
tract of a guinea pig as early as two hours after ingestion. 
Hatching of the eggs does not seem to take place when intro- 
duced beneath the skin of pigs. 

6. Investigations show that the larvae migrate thru the 
circulation from the intestine to the lungs by way of the 
liver and heart, thus confirming data presented by Stewart 
and Ransom and his associates. 

7. Evidence has been obtained which shows conclusively 
that Ascaris larvae, after having completed their vasculo- 
pulmonary circuit in pigs, will settle down and develop to 
maturity in the small intestine of this animal. 

8. Pigs may become infested with intestinal Ascaris as a 
result of ingesting tissue which is infected with Ascaris 
larvae. This evidence seems to indicate that rodents can act 
as intermediate hosts. However, i t  is quite obvious that this 
method of infection is by no means a common one in nature. 

9. In pigs, Ascaris may develop to maturity as early as 49 
days after the ingestion of infectious eggs. 

10. Contact with rabbits which had been fed Ascaris eggs 
produced Ascaris pneumonia in normal rabbits, thus indicat- 
ing a possibility that rodents may act as intermediate hosts. 

11. Pathologic changes may be observed in almost any 
organ in the body as a result of migrating Ascaris larvae. 

12. Intrauterine infection in swine with Ascaris appears 
* to be very uncommon and if this phenomenon occurs a t  all in 

nature, it must be looked upon as being nothing more than a 
biologic curiosity. 

13. It is apparent that the Ascaris of man and swine are 
morphologically and biologically indistinguishable, but 
physiologically are distinct species; that is, adult Ascaris 
will not occur in the small intestines of swine from the inges- 
tion of human Ascaris eggs and vice versa. 

14. Ascaris infected pigs do not react allergically to the 
same extent that .worm infested horses do. I t  is also certain 
that a negative reaction is by no means an indication that the 
pig was not infested with Ascaris a t  some time during its life. 

15. It appears that the resistance acquired by pigs against 
Ascaris infection is due to an age factor and not to an im- 
munity, a t  least not an immunity comparable to the one in 
microbic infections. 
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