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I.Mobedi, * * J. Vandyoosefi, * * * A.Talebi-Najad, * * * * and J.Akbarzadeh * * * * * 

SUMMARY 

Occasionally seen in beef liver is a pseudo - Olveolar type of hydatid cyst 
which enlarges by budding and is «strile». During the period April, 1975, to 
January 1981 nine of ten such cysts collected from the Tehran abattoir were 
found to be infected with Actinomyces bovis. It is speculated that A. bovis 
stimulates the hydatid cyst to expand by normal budding and to invade 
surrounding tissue, somewhat in the manner of the alveolar hydatid of 
Echinococcus multiocularis. 

INTRODUCTION 

Cysts resembling those of Echinococcus multilocularis occur in farm animaIs 
in different parts of the worId . Such infections have been reported in cattle in 
U. S. A., (Magath, 1965) , and IRAN (Afshar et al 1969) and in Pigs, cattle and 
sheep in Russia (Sadikov, 1967) . These cysts have been referred to as pseudo
alveolar by Cameron and webster, 1962, and as Echinococcus multilocularis 
veterinarum by others (senk, Brglez 1966). Macroscopically, they so c10sely 
resembles the laivae ofE. multilocularis, that sorne authors believe them to belong 
to Q subspecies of E. multlocularis which develops in sheep and cattle, (Rausch, 
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Nelson. 1963, Rausch, 1967, Schults, 1962) . However, Sadikov (1967) failed 
to infect puppies and kittens by feeding them pseudo - alveolar cysts obtained 
from sheep, cattle and pigs. Moreover reports indicate that farm ruminants are 
not susceptible to infection with E. multilocularis, (vogel. 1957, Gorina, 1960, 
Safronov, 1963, Kurashvili and Gurchiani, 1965, Stanger and dubinsky, 1966). 
The typical cyst is large in size and contains a jelly-like material. Inflammatory 
cells and peripheral small vesicles invade the surrounding tissue which often from 
a thick, yellowish and calicified layer. 

In the present study gram positive microaerophilous microorganisms were 
repeatedly isolated from inside the above mentioned kind of cysts. There were 
subjected to a detailed study. 

MATERIALS AND METHODS 

Cysts - During a period of five years ending in January , 1981 , ten typical 
pseudo-alveolar cysts with budding vesicles, containing turbid fluid, were 
collected from the Tehran abattoir. Fluid was aspirated from the cysts aseptically 
and cultured on beefheart infusion agar (Difco). Sorne of the fluid was centrifu
ged, and smears were made from the sediment and stained with Gimsa's or 
Gram's stain. The affected parts of the liver were separated, the vesicles were 
released onto petri - dishes, and after being washed a few times with normal 
saline, theywere stored inan isotonic solution of + 4°C for the later study. 

Histoslide - SeriaI sections prepared from lesioned tissues, fixed in 10% 
formalin, were stained with hematoxylin and eosin. 

Identification - The media used for the identification of micro - organisms 
were beef heart infusion (Difco), Actinomyces broth (BBL) and thioglycollate 
broth (Difco). The basic medium for fermentation tests consisted of peptone 
water containing beef extract (0.5%), bacto peptone (I %), NaCI (0.5%), with 
bromo - thymol blue added as the indicator. The desired, carbohydrates were 
added to give a final concentration of 1.0%. Catalase production was determined 
by adding a drop of 3% H20 2 to colonies on BHI plates or by adding a drop of 
3% H20 2 to a heavy suspension of organism on a microscope slide. Gelatin, 
MR - VP (BBL) medium, triple sugar Iron (TSI) agar, nitrate agar, triptophane 
broth, Simmon's citrate agar, were used for gelatin li6uefaction, voges-proskauer 
and methyl-red reaction , H2S production, nitrite, Indole and citrate formation 
tests, respectively . 

RESULTS 

The whole cyst varied from 5 to 25 cm. In diameter (Fig. 1/2) and the 
vesicles ranged 2 to 8 mm, in diamter (Fig. 2) Cysts were loosely attached to the 
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surrounidng tissues. On the cut surface it was possible to separate cysts from 
tissues by gent le pressure. Vnder a dissecting microscope sorne small budding 
cysts could be noticed. These remained attached to the main cysts even after 
standing in isotonic f1uid for several days. 

The vesicular f1uid was yellow with a granular appearance. The micro -
organisms were isolated from ail the pseudo alveolar systs collected, eJo.cept 
one in which contaminated Proteus. Spp filled the whole media. Stained smears 
of cysts mate rial from one of the cases showed tangled masses of branching 
filmentous and very fine mycelia. Histological sections showed an impaired 
germinal layer, without protoscolex, and a folded laminated layer surrounded by 
cpitheloid and giant cells. No vascularization was seen but many necrotic areas 
were observed around the cysts. Accumulated inflammatory cells in necrotic 
areas were mainly monocytes and eosinophils. 

The lesions were those of characteristic chronic inflammatory reaction.·· 
In sorne sections from the ruptured cysts typical sulfur granules with clubs on the 
edge of mycelia were observed (Fig. 1) . In experimentaly infected guinea pigs, 
with isolated microorganism the lesion in the liver showed typical granulas with 
mycelium in the fringes which were surrounded with inflammatorycells (Fig. 4,5). 

The colonies on BHI medium with blood (anaerobic) were white, raised, 
rough and dry, Imm. or less on diameter. On thioglycollate broth the microor
ganism produced a granular or «bread-crumb» type of growth (Fig. 6). 

The organisms filamentous, gram positive, nonacid- fast and nonmotile. 
They showed true branching and broke up into bacillary and coccoid forms. 
Unevenly stained diphtheroidal forms of varying lengths, knobbed ends and V 
and Y shaped were also observed (Fig 7). The observed physiologic characteris
tics were as follows catalase 0, surcrose A, maltose A, glucose A, Lactose A, 
manitol 0, Salicin 0, Litmus milk, A, gelatin hydrolysis 0, Voges - Proskauer 
test 0, methyle - red test nitrate + , H2s production 0, Citrate 0, indole ° . 

DISCUSSION 

The micro-organism, isolated from the cysts belong to Actinomycetales, a 
biologically interesting group. This is the order that c:mtains species which 
produce agents active against other bacterial and fungal infections. 

Even members of the order may be active against each other, e. g., the 
effect of streptomycin produced by Streptomyces griseus against Mycobacterium 
(sykes, skinner, 1973). 

Different species of Actinomyces have been reported from the oral cavity 
of mammals (po ,enburg, et al 1944), nevertheless, they have been isolated from. 
pathological materials as weil as from blood, (coleman et al. 1969). 
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Brown and Von Lichtonberg 1970, suggested that infection of various sites 
in the body by blood-borne , organisms, originated from the mouth, is a 
reasonable possibility. Damage to a tissue or reduced blood supply may provide 
a niche for Actinomyces growth. Since the intact cyst, presumably is resistant to 
these micro - organisms. They probably invade the old or ruptured cysts. 

Due to repeated isolation of the same micro-organism from the cysts it 
wassurmised that the long association of the microorganism with old 0"" ruptured 
cysts may be the cause of the abnormal growth. 

Such cysts could be weIl occur in the human. Careful study of alveolar cyst 
cases, therefore, would be 0 f interes t since many of these cases have been 
reported in various places outside the natural distribution areas of E. muItilo
cularis, (cameron 1960), Also, not many of these reported cases have been 
seared to adult E. muIti locularis as shown by Rausch and Wilson, 1973 . 
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(Fig. (1) Pseudo-alveolar hydatid cyst in cattle liver. 

Fig. (2) Cross section of Pseudo-alveolar hydatid cysts in cattle liver. 
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Fig. (3) Sulfor granul in ruptured pseuds-Alveolar hydatid cyst. X1250 

Fig. (4) Lesion From the Iiver of experimentaly infected guinea pig shows typical actinomyces 
granual and Inflammatory cells X125. 
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Fig. (5) Lesion from the liver of experimental infected guinea pig shows mycelium in the frin
ges of granule with inflammatory cells. X 1250. 

Fig. (6) Actinomyces-bovis isolated from pseudo-alveolar hydatid cyst in thioglycolate agar. 
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Fig. (7) Actinomyces hovis. from thioglycollate agar. X 1250. 
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