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SUMMARY

Fourty guinea pigs were employed to investigate the nature of les—
ions produced 1n lugns and liver by repeated infection using larvae
of Neoascaris vitulorum per os. The liver and lungs presented pro-
gressive lesions with the repeated infection. The pulmonary lesions
were manily focal granulomatous, and the hepatic ones were chiefly
focal necrotic with eosinophilic infiltration.

Hypersensitivity was concluded to play a major role in pathogene
sis of the lesions. Immunity was also considered.

INTRODUCTION

The available literature points out that the work concerning Neoascaris
vitulorum is gznerally little inspite of its highincidence in the buffalo calves in
“Egypt.

SPRENT (1951) showed that guinea pigs infected with larvae of Ascaris
lumbricoides from pigs, exhibited anaphylactic shock when injected intrave
nouslywithmaterialsobtainedfrom larval tissue and larval metabolic product-
KAGAN (1958), SPRENT (1961), and SHARP and OLSON (1962) showed
that anaphylactogenic substances are locatedinseveralorgansof adult Ascaris
worms and in the larvaz; and that these substances are either protein or poly-
saccharide or both.

The present study deals withan iavestigation of the nature of tissue reac-
tion whichresults from repeated infection of guinea pigs with Neoascaris vitu-
Jorum larvae. The study was carried on guinea pigs because the lesions pro-
duced in tham by the migrating larvae of Neoascasis vitulorum were more out-
standing than in the other laboratory animals. The organs which persistently
showed prominent lesionsin guinea pigs were the liver and lungs (ATALLAH
et al., 1974), This may explain the emphasis on examining liver and lungs
in the present work, in addition to the supposition that a great deal of pul-
monary and hepatic aff:ctions in the Egyptianfarmers could be due to larvae
of Neoascaris vitulorum.
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MATERIAL AND METHODS

Fourty guinea pigsof 50 daysold and of 250 to 300 gms. body weightwere
used and divided into 10 equal g roups. The animals were kept under ade-
quate hygienic housing and managment. The diet consisted of barley and
green clover, free choice. Five groups received the larvae and the others
were used as control.

Fresh mature females of Neoascaris vitulorum were collected from the
intestine of buffalo calves while the eggs were obtained from the terminal
part of their uteri and leftin 2.5% potassium dichromate for 5 weeks. In-
fection of guinea pigswasinduced weekly by giving oral dose of about 4,000
embryonated eggs in 2 ml. water where groups, I, II, I1I, 1V, and V took 1,
2,3, 4, and 5 dosesrespectively. The animals were sacrificed one week after
the last dces.

Fresh specimens were collected frcm lungs and liver, fixed in 109 for-
malin, embedded in pareffin, serially sectione d ard stairc d with hematexylin
andcosin. Othere stains used were prussian blue and Van Gieson’s stain.

RES ULTS

Liver and lungs were the organs considered in the present findings as
follows:

Liver:

The microscopic picture showed normal larvae among the hepatic cell®
in most instances (Figs. 1 & 2). Some larvae were present inside the protal
vein and were surrounde d with eosincphils (Fig. 3), and also inside the bile
duct (Fig. 4) during the fourthinfecticn. Fosincphils were the maininfiam-
matory cells present inside the pertal tracts, portal veins and among

hepatic cells, or focally replacing liver cells. The number of eosionphils
in creased progressively with repeated infection (Figs. 5 & 6). Fibroblasts
were scattered among eosincphils from the third infccticrn vpwards, and
the Kupffer cells were hypertrop hic.

Bile ducts were hyperplastic and frequently contaircd larvee (Figs. 7
& 8). ,

Retrogressive changes and necrosis were present in the liver and their
severityincreascd withrepéatedinfection. Cloudy swelling was present during
the first and second infections, and progressed to vacualer and hydrcpic dege-
neration later (Fig.9). The hepatic necrosis was ccagulative and preminent
in animals given two or more infections (Fig. 10). TFhe center of the necictic
areas frequently contained cosincphilic debris and larvae particularly during
the fourth infection (Fig. 11). Some hepatic cells presented cytcplasmolysis.
Their nuclei were either collapsed or vesicular and about two times the ncimal
size (Fig. 12). Frequently the necrotic hepatic cells disappeared and lef
empty reticulum.
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EXPERIMENTAL PICTURE OF INFESTING

The macroscopic lesions were persistent in the liver of animals whichr
received two or more infections. They were 1epresented by small yellowish
foci of 2-3 mm. diameter scattered throughcut the heratic parenchyma.

Lungs:

The microscopic picture in most affected animals showed hypertrophic
peribronchial smooth muscles, desquamated epithelial cells and granular
eosinophilic debris inside the lumina of bronchioles. There were peribron-
chiolar, perivascular and interstitial aggregations of eosincphils. Focal
granulomatous reaction was evident.

Congestion andexudationwere clear during the firstand second infections.
The eosinophilic infiltration was diffuse with fccal granulcmas (Fig. 13).
Larvae were present among necrotic debris, eosincphils, macrcphages and
foreign body giant cclls. Few fibroblasts were recognize d.

Focal granulomas with eosinophils were more frequent and of larger size
during the third than during the first and second infecticns. Degenerated
larvae (Fig. 14) were present among eosincphils. Numerous yellcwish
brown pigments, which were prussian blue-negative, were seen inside mac-
rophages and chondrccytes of bronchiolar cartilage (Fig. 15). Afew fibrous
tissue which was Van Gieson’s - positive was slightly scattered among pul-
monary tissue, and was relatively more than during the first and second

infections.

Coiled larvae were seeninside a thin hyalinized oval capsule inlungs of
animals w hich received four infecticns (Fig. 16). Such lesion was associated
with congested pulmonary tissve, and air sacs filled with acidcphilic material
containing eosinophils. Other larvae were present among desentigrated
eosinophils and surrounded with a thick hyalinized wall (Fig. 17). Granu-
lomas were greatly mixed with fibroblasts, and the fibrous tissue proliferation
was somew hat evident (Fig. 18). Areas of hemorrhage were also scen. Yel-
lowish brown pigments which were prussian blue-negative Wwere scen inside

macrop hages.

Large focal granulemas which consisted almestentire ly of macrophages
and giant cells mixed with fibreblasts were seen in animals which received
five infections (Fig. 19). The remaining few intact pulmonary air vesicles
were emphysematous. Other areas were congested and presented coiled
larvae inside a thin oval hyalinizcd capsule (Fig. 20). Radiating hyperplasia
of adventitia of artcrioles was scen (Figs.21 & 22). The tyre of leuckccytes
inside the lumina of mest blccd vesscl: was almestentirely eosincphils.

The macrosccpic lesions were represented by numercus pete chial hemor.
rhagesallover the pulmonary tissve in all the experimentally iafected animals
Brownish patches started to aprear during the fourth and fifth infections.
Greyish yellew foci of 1 mm. diame ter were present inlungs of guinca pigs.

during the fifth infection.

Assiut Vet. Med. J. Vol. 3, No. 5. 1976.
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DISCUSSiON

L=sions ware progressive in ths present study with thz repeated infections
which sugz:st th: pr:s:nce of hyparsznsitivity. Immunity was also consi-
dered by thz presence of thz eosinophilic thin oval wall around the larvae
.in the lungs. Thiswallor capsulz is suspected to bz the resultof an antigen-
antibody complex, where the antigen is thc larvae of Neoascaris vitulorim
or its produdts.

Other workers reported similar findings in parateaic and d:finitive hosts
using Ascaris lumbricoides or Dictyocaulus viviparus. AREAN and CRAN-
DALL (1962) reported a more intense inflammation in rabbits which were
sensitized by the injection of heat-killed eggs of Ascaris lumbricoides than the
unsensitized animals. The same authorsfound acidophilic material associated
with thz cuticle of thz d:generated larvae of Ascaris lumbricoides in rabbits.
Theysugg:sted that material was an antigen-antibody complex. MICHEL
(1945), WEBER and LUCKER (1959) and JARRETT et al. (1959 a) reported
a sort of immunity in calves repeatedly infected with Dictyocaulus viviparus
sepresented by the absence of pateut infection. JARRETT ef al. (1959)
me=asured the antibody in immunized calves against Dictyocaulus viviparus.
The presence of humoral antibody suggests the sharing of immediate hyper-
szosititivity in pathogenesis of such lesions.

The granulomatous reaction in the lungs of guinaee pigs was appareutly
anattemptby thz hostto szquaster antigensof low diffusability, or their break
down products, and to localiz: them at th:ir sites of d:zposition in accordance
with the suggestion of LICHTENBLRG and MEKPEL (1962). It seems
-that some kindsof antibodies are borninside those macrophageswhich suggest
th: pres:znce of d:layed hypersensitivity.

H:paticlesions due to repeated infection were almost in accordance with
the findings of SPRENT and ENGLISH (1958) who reported that marked
local eosinophilia and granuloma were suggestive of repeated iafection.
FBERNEX (1963) showed that hzlminth toxins cause hyperplasia of mast
cellswhichcoatain histaminz. Th: latter posszss anzosinotactic power. Eosi-
nophils contain antihistamine which dztoxifies histamine produced by the
injured mast cells (VAUGHN, 1953 and VERCAUTEREN, 1953). Exhau-
sion of mast cz1ls d:lays the formation of h:althy scar tissue, since NAHA-
MARA (1950 a & b) stated that sz nsitized rabbitsinjzcted with embryonated
eggs of Ascaris presznted fibrosis after two moaths, while th: non-sensitized
ones developed fibrosis after 10 days of infection. Itisevidentin the present
work that no extensive fibrosis was scen.

NAHAMARA (1959) found nodules of mononuclear cells and histio-
sytes in connzctive tissue of sensitized rabbics wiith eggs of Ascaris lumbri-
coides, and only zosinophils in th: nonsznsitized ones. This is in accordance
with the present findings of a progressive increase in macrophagesbyrepzated
infection.

Assiyt Vet. Med. J. Vol. 3, No. 5. 1976



EXPERIMENTAL PICTURE OF INFESTING 5T

The reaction of pulmonary tissue to the migrating larvae was mainly
focal granulomatous, but the liver presented focal necrosis and eosincphilic
jnfiltration. Explanation of such variance may bc bascd upon hypersensiti-
vitywhich could be of the delayed type inlungs and the imme diate one inliver.
The presence of numerous eosinophils and necrosis in the liver may suggest
an immediate hypersensitivity beside the parasitic affc ction. The presence
of both immediate and delayed hypersensitivitics may co-eXist inTesponse
to the same antigenic substance in the same animal (RAFEEL, 1961).

In conclusion, the pathogenesis of lesions caused by larvae of Neoas
caris vitulorum in guinca pigs, is mostly bascd upon hyperse nsitivity, thus it
may be worthwhile to carry out afurthcr werk using anextractof thesc larvae
intraperitoncally to find whethcr the pulmonary and hepatic lesions would
be of similar nature in the absence of the mechanical and toxic injuries of the
migrating larvae.
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Fig. 1. Showing normal laiva **A’* among hepatic cell:. Two infections H. and . x 600.

Fig. 2. Showing normal larva **A** among hepatic cells. Five infections] +H,and E. x 600
2
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Fig. 3. Showiag larva*“A’’sarrounded with eesinophils “B’ inside portal veins. Four
infections H. and E. X 600.

Fig. 4. Showing larva ‘A’ inside bile duct Four infections. H. and E. X 1006.

Assint Vet, Med.J Vol. 3 No.§ 1976.







Fig. 5. Showing few eosinophils **A** inside porta tract. Orez infection. H. and E. x 600

Fig 6. Showing numerous eosinophils ‘A’ inside portal tract. Three infections.
H. and E. x 600.
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Fig. 7. Showing hyperplasis of bile canaliculi **A* which contain larvae ““B’* inside their
lumina. Five infections. H. and E. 3 600,

Fig. 8. Showing larvae ““A* inside lumen of bile canaliculus. H. snd ¥. % 1000
(Fig. 7 magnified).
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Fig. 9. Shoving vacvolar and hydropic degeneration of hepatic cells. Three infections
H. and k. x 600,

Fiz. 10. Showing focal coaguiative necrosis ** A" of heyatic cells. Two infections.
H and F. x 150,
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Fig. 11. Showing larva ““A”" among eosinophilic debris ““B** in liver four infections. H,
and E. 0 80,

Fig. 12. Showing cvtoplasmolvsis ‘A" of hepatic cells. Two infections H. and E. X 800
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Fig. 13. Showing lungs with diffuse eosinephilic infiltration and a fecal granuloma “‘A”.
Three infections H. and E. x 150.

Fig. 14. Showing lungs with degenerated larvae ““A’” among eosinophils. Three infection

g H. and . 500.
HI MW' ﬂ‘ WII i’ s







. =

Fig. 15. Showing numerous fine brown pigments inside the chondrocytes of bronchioles.
Three infections. H. and E. x 600,

Fig. 16. Showing lungs with coiled larva ‘“a’’ inside a thin hyalinized oval capsule **b"’
L Four infections. H. and E. < 800.
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Fig. 17. Showing lunzs with larva “*a’? surrounded by a thick hyalinized capsule “‘b’" in
th2 center of a granuloma. Four infections. H. and E, 600,

Fig. 18, Showing pulmonary tissue replaced with fibroblasts mixed with macrophages.
Four infections. H. and E. < 600,
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Fig. 19°  Showing lungs containing granulomas which consits almost entirely of macro-
phages ““a’” and giant cells “*b’*. Five infections. H.E. % 600,

Fig. 20. Showing congested pulmonary tissue containing a coiled larva “*a’’ inside an oval
thin hyaline capsule ““b*’. Five infections. H. and E. > 800,
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Fig. 21. Showing lungs with radiating hyperplasitc “‘a’’ adventitia of arterioles* Five
infection. H. and E. x 150,

2]
Fig. 22. Showing a higher magnification of Fig. 21 with hyperplastic adventitia **a®* x
600,
—-—
o Assiut Vet Med. J. No!_ 3 No_ 5, 1976,
.




4



