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Vira! hepatitis may be classified into three or more forms including 
type A hepatitis, type B hepatitis, and a group denoted as non-A non-B 
which represents viral hepatitis of more causes. 

The extensive investigations regarding the etiology of vira! hepatitis 
have pointed out some physical, chemical and biologica! attributes of the 
etiological agents of these forms of hepatitis (1, 2, 3, 4, 5, 6, 7, 8). 

Some of the HAV characteristics (size, morphology, resistance to 
physical or chemical agents, experimental infection in animals) revealed 
by the authors mentioned, were similar or identica! to those pointed out 
by us between 1961-1980 (9, 10, 11, 12, 13, 14, 15). 

The identification of adenoviruses from acute hepatitis cases during 
1960's - although their etiological role in hepatitis could not be proved 
-leads us to presume their intervention in hepatitis (16, 17, 18). 

Zuckerman (19) has demonstrated in cell cultures of embryonic liver 
infected with San Carlos viruses, using electron microscopy, two types of 
viruses: particles with a diameter of approximately 65-70 nm and 30-40 
nm. 1·espectively. 

The exact nature of these particles could not be precised, although 
the adenovirus type 3 antiserum neutralised the majority of the strains. 

There are some differences between San Carlos and the prototype 
of the virus. 

In the monographs of Popper & Schaffer (20) or Zuckerm.an (21) the 
opinion of some researchers is mentioned that the adenoviruses alone can
not produce a "typical hepatitis" and there might be possible a hybridi
sation between adenoviruses and the defective partide of hepatitis vi
ruses. 

In our results (16, 17, 18) we have noticed the replication of the he-
patitis viruses in the presenre of adenoviruses in Detroit-6 (VA) and KB 
cell lines. We have also mentioned that the simultaneous inoculation of 
adenoviruses and hepatitis viruses in hamsters induced the same histolo
gical picture of the liver as in severe human hepatitis cases. 

This report summarizes the results of these investigations. 

Material and methods 
1. Cell lines. 
In order to isolate the viruses from pathologic products a<> well as in 

order to study the simultaneous replication of hepatitis viruses and ade
no-3, we have used Detroit-6 (VA) and KB cell lines (23). The growth 
rnedium was M 199 mcdium containing 10 °'o calf serum, 100 .ug1ml. pe
nicillin and 10 1-'g ml. kanamicyn, and the maintenance medium was M 
199 medium with 10 °/o calf serum and antibiotics, as well as Eagle's mi-
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nimal essential medium containing 1 ° o calf serum. 
2. Viruses 
The virus strains used in our experiments during 13 year·s (1966-

1979) were: R, V, V 6, and 163S in 1962. 
208, 226, 258, 270, 272 between 1966-1971 
286, P 396, P 400. 439, 440, 441, HB 461 Hs 466, 
F 467, 490, 493, Ha 497, F 502. F 501, F 503 between 1971-1977 
and F 41, F 42, M-135. F 265, F 365. F 450. F 539 be-tween 1978-
1979. 
Ali these strains had been characterised before, according to morpho

logical picture. their resistance to heating, formaldehyde 1 4000, UV rays, 
ether. and their replication had been also followed up in the presence of 
HBB (hydroxybenzyl-benzimidazol) 45-90 mg'ml and BUDR (5 brom(}-2 
desoxyuridin) 100 .ug ml medium. 

All strains except strains 226, and P 396 were character"ised as hepa
titis A virus (HA V). 

Detroit-6 (V A) and KB cell lines were infected with 0.2 ml viral sus
pension (ID.;o = 0,2 ml of 10-r. dil. virus) and then followed up as to 
cythopatogenic changes for 14 days. 

3. Simultaneous cultivation of hepatitis viruses and adenovirus 
type 3. 

In order to elucidate the role of adeno-3 in the replication of hepa
tites viruses. Detroit-fi (VA) and KB cell lines were infected with adeno
virus type 3 (ID~,o = 0.2 ml from 10-li dilution) and after 30 minutes re
infected with hepatitis virus strains (0.1 mi viral suspension to 1 ml ma
intenance medium). 

Cultures were harvested when cell changes occurred. then they were 
fixed in glutar·aldehyde 1.5 °" for 1 hour and in osmium tetroxyde accor
ding to Millonig technique. then they were embedded in Vestopal W or 
in a mixture of methyl and butyl methacrylate. 

The electron microscopic examinations were made with a TESLA BS 
613 microscope. 

Some cultur·es with cytopathogenic changes were submitted to the 
effects of freezing and thawing for three times. centrifugated, the super
natant being treated with Genetron and then dyalised against polyvinyl
pyrolidon 20 o·,.. This material was used for serological investigations. 

4. Experimental inoculations 
250 hamsters out of 657 animals used for experimental transmission 

of hepatitis. had been inoculated with a mixture of hepatitis virus and 
adenovirus. and with the material obtained after inoculation of cell lines 
with these two types of viruses, too. 

The hamsters were divided into 5 groups: 
- the first group of 107 hamsters wer·e inoculated intraperitoneally 

with 0,5 or 1 ml adenovirus followed by a sec-ond inoculation with hepa
titis virus (0.2 or 0.5 ml.) harvested from Detroit-6 (VA) or KB cell lines 
inoculated with hepatitis strains R. V 9. Re 208. 258. 286, P 400, HB 461, 
F 490, F 493. F 41. F 42. F 450. HB 530. F 539, H 133. F 265. F 365. 

- the second group of 44 hamsters were inoculated with strains 226 
and P 396. These strains containing adenovirus particles of 70-90 nm 
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and 30 nm, whose replication was not inhibited by HBB, were named 
bu us "normal hybrid of hepatitis viruses". 

- 21 animals were inoculated with 0,5 ml. of an "artificial hybrid 
virus" obtained by simultaneous cultivation of adeno-3 and hepatitis virus 
(strains RH, 208 H, 442 H, 465 Hand F 41 H). 

- 27 hamsters were inoculated intraperitoneally with 0,5 or 1 ml 
suspension of adeno-3 virus. 

- the last group including 51 hamsters were used to induce acute 
hepatitis by inoculation of 0,5 ml. of virus isolated from acute hepatitis 
cases (strains R, V/9, 208, 256, 286, P 400, F 461, F 490, F 493, F 41, F 42, 
F 450, F 539. M 133, F 265, F 365). 

After 6-8 weeks we checked up the histological and electronoptical 
changes in the liver of all animals experimentally infected. 

5. Serological investigations were carried out to prove the role of 
adenovirus in the replication of HA V. 

Thus. 20 serum samples from patients with acute viral hepatitis were 
investigated for anti-HAV (strain 208), for antibody to "artificial hybrid 
virus" (strain 208 H) using PHA (Friedman and Benett). 

By serum neutralization test we have followed up in serum of 10 
patients the dynamics of anti-HAV (strain 208), of anti-adeno 3, and of 
antibody against strain 208 H. 

283 serum samples harvested between 12-18 days of the illeness 
were checked up for the antibody anti-adeno-3 against the "artificial 
hybrid viruses" (441 H, 208 H, 466 H). as well as against natural hybrid 
(P 396), using immunoprecipitation technique. 

We have also investigated the presence of viral antigens in pati
ents'serum. using antiserum anti-adeno 3, anti-208 H, anti-466 H and 
anti-P 396 prepared in hamsters, as well as the levels of antibodies (by 
PHA) against strains 441 H, 208 H, 286 H, P 400 H obtained by simulta
neous cultivation of adeno-3 and virus strains 441, 208, 286, P 400. 

Results 

1. Some aspects of the replication of HV in Detroit-6 (V A) and KB 
cell lines 

Seven to fifteen days after inoculation of cell lines we have noticed 
a moderate cytopathogenic effect: the appearence of foci of rounding cells 
and finally the cell detach from the tube walls. 

These cytopathic modifications are not similar to those produced by 
enteroviruses, and sometimes the multiplication of HA V can be proved 
only by electronmicl'Oscopic examination. 

Our first study (1961-1965) revealed that the viral replication took 
place in cell's cytoplasm. when the viral particles can be arranged in 
symmetrical ranges or in clusters, having a size of 70 nm and being corn
posed of particles of approximately 15-20 nm. Some of these complex 
particles were found in the vacuoles of the cytoplasm (10.). 

Between 1966-1971, 4 out of 5 strains were identified as HAV and 
one (strain 226) as adenovit·us. These viruses were localized in the cyto
plasm as well as in the nucleus, being composed of 30 and 7Q nm par
ticles. Their replication was inhibited by HBB (18). 
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The virus strains isolated in the last period of time (1978-1980) were 
found by electron microscopy to contain particles with a diameter of 
27--42 nm. 

The viral agent is ether resistent and is not destroyed by heat at 
60 °C for 30', the Genetron has no influence upon their pathogenity and 
BUDR does not interfere with its replication on KB cell lines. 

On the hasis of a lent replication, the disappearance of cytopathic mo
difications when the cultures were successively by-passaged, the high 
number of incomplete viral particles, we considered that virus a defec
tive one. 

2. Simultaneous cultivation of HAV with adenovirus type 3 
According to the 30 experiments on cell lines, we are able to under

line again the fact that adeno-3 acts as efficient helper for the replica
tion of HV iso':~.ted by us, and is able to produce the following morpho
logical modific tions: five days after inoculation. the cells become swol
len and the !Y ,J margins rounded, their size surpassing the magnitude 
of cells infected with adenovirus. Subsequently the damaged cells begin 
to detach from the tube walls after 7 days. 

The cells infected only by adeno-3, cluster together and after about 
4-5 days become rounded. The strains of HA V induced a tardive cyto
pathic effect (7-15 days) on the cell cultures, characterised by the ap
pearence of small foci of rounding cells. 

The simultaneous replication of these two viruses in the nucleus and 
more- rarely in the cytoplasm could be proved by electronoptical exami
nation. In the nucleus of the infected cells we can prove, also by electron 
microscopic examination, the presence of: 

- adenovirus particles of 70-90 nm diameter. with a nonequal or 
crystal dispersion; 

- spherical viral particles of 25-30 nm ranged in a compact mass 
or with a nonequal dispersion; 

- spherical particles of 40--45 nm having irregular margins and 
without central core (incomplete viral particles?): 

- sometimes in the infected cell nucleus, some ovular. spherical par
ticles with irregular margins, having the size of about 120-140 nm, 
occur. 

3. Experimental inoculation in hamsters 
In 107 harnsters used in this expet;ment. the simultaneous associa

tion of HV and adenovirus type 3 revealed the following liver lesions: 
cellular necrosis, periportal and parenchymatous infiltration with mono
cytes, lymphocytes, fibroblasts or even the apparition of connective tissue. 

The same histological picture has been produced by the 226 and P 396 
virus strains in other groups of 44 hamsters. These strains resemble with 
adenoviruses, although they contain particles of 30 nm, being probably 
nonhomogenous mixed strains in the moment of the isolation from pa
tients with hepatitis. 

The presence of the connective tissue in hamster's liver inoculated 
with HAV and adeno-3 was found in 30 ° o. 

The "artificial hybrids" obtained in cell lines by successive passages 
and inoculated in hamsters induced important modifications of the liver: 
megalohepatia with rugged surface and thickened Glisson capsule, cell 
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Fig. 1: Hepalltis A virus insi de citoplasmatic vacuole. 180.000 X . 
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• Fig. 2: Adenovirus and vira! particles of about 33 nm intranucleos of KB 
cell line after simultaneous infection with adenovirus type 3 and hepatitis 

A virus. 120 000 X. 
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Fig. 3: Adenovirus and 
cell after simultaneous 

1 

lar~e viml particles (VP) in the nucleus of KB 
mfection with adenovirus type 3 and hepatitis 

A virus. 140 000 X. 

Fig. 4: Pseudolobules after simu!taneous infection with adenovirus 
and hepatitis A virus. Ob. 20 X. Oc. 10 X. 
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necrosis, periportal and parenchymatous infiltration. accumulation of con
nective tissue. 

Adenovirus type 3 induces also histological modifications, but the 
damage was not so severe as that noticed when we used the "hybrid 
viruses". 

In 68,3% the viruses isolated fron acute hepatitis cases without asso
ciation of adenovirus, have induced in hamsters the following modifica
tions of the liver: dislocation of the hepatic trabeculae. activation of the 
Kupfer cells, accumulations of the bile pigments, periportal or parenchy
matous infiltration with lymphocytes, plasmocytes, hystiocytes and fibro
blasts. 

The most severe hepatic lesions comparable to those from human 
cirrhosis were observed after the inoculation of hamsters with the M 133 
strain isolated from a case of icterus neonatorum. 

The electron microscopical investigations of the hamster's liver in
fected with HAV strains acknowledged the presence of viral particles in 
the cytoplasm of the cells in the first weeks after inoculation. 

4. Sero~ogical investigations 
- Following up the dynamics of specific antibodies against "hybri

dized hepatitis virus" by PHA technique, we have noticed an increase of 
their incidence in 75 °o of the cases and a decrease in 25 O!o, in the con
valescents. 

In contrast, the titre of anti-adeno-3 decreases in 45 °;o the cases in 
the same period of the illness, and increases in only 20 °1o of the cases. 

- Serum neutralization test revealed in 8 out of 10 persons a rise 
of antibody anti-hybrid virus during the acute phase of the illness. while 
the neutralizing antobides against adeno-3 virus after a slight tise 
decreased. 

- Using gel immuno-precipitin technique (IP), antibodies againsl 
adeno-3 were found in 12,01% and antibodies against HAV in 25 °1o. The 
low incidence of antibody by IP is due to the fact that serum samples 
were obtained between 12-18 days of the illness. 

- Investigations carried out in the presence of antigens in serum 
revealed a positivity of HA-AG in 25,86 %, of adenovirus-Ag in 12,14 °'o 
and of HBsAg in 6,6 °'o of cases. 

As regards the incidence of specific antibodies, anti-HAV were found 
in 40,'tl o, anti-adeno 3 in 28,5 °.1o. This fact drew attention again to the 
possible role of adenoviruses in inducing hepatitis. 

Discussion 

1. According to the experiments made on cell lines, we are able to 
underline the fact that the virus strains isolated between 1957-1967 as 
well as those obtained in the last period of time, induced the same altera
tions on Detroit-6 (V A) and KB cell lines. 

As for the replication of the viruses the appearence of cythopathic 
effect in foci and the instability of this modification in successive passage 
are characteristic. 

That phenomenon is probably due to the presence of a high number 
of incomplete virions (defective, viral particles without core). 
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Human hepatitis A virus was reliably and repeatedly propagated in 
primary explant cell cultures of marmoset liver and in the normal fetal 
rhesus kidney cellline (FRHK-6) by Propost and Hilleman (3). 

Although no cytopathic changes were observed. the identity of the 
virus was established in immunofluorescence. immunofluorescence blo
ckade, serum neutralization, immune adherence, radioimmunoassay, im
mune electron microscopy and marmoset inoculation tests (3). 

Recently Frăsner et al. (7) reported the isolation of HA V directly 
from human feces on human hepatoma cell line. without cytopathic 
effects. 

Similar results were obtained by Daemer et al. (8) using African 
green monkey kidney cell culture (AGMK) for primary isolation and se
rial passage of HAV. The virus appears tobe cell-associated. 

Our results proved also the replication of HBV on Detroit-6 (V A) cell 
cultures. the maturization of the virion taking place in the cytoplasm 
after 18 days (22). These results are in agreement with those of Panouse
Perin (23). 

Conceming the different size of the HAV particles (15-17 nm) our 
opinion is that it is influenced by the conditions of cultivation and by 
the composition of the maintenance medium. 

In the presence of adeno-3, the HA V replicates both in nucleus and 
cytoplasm of infected cells. Big particles of 120-140 nm seem to be 
aggregations of small 15-20 nm particles. 

2. The hamsters' receptivity to the simultaneous infection with ade
noviruses and HAV, is revealed by the histologic modifications similar 
or identica! with those observed in humans. 

The mild hepatic lesions noticed after inoculation of adenovirus or 
HA V alone and the severe lesions obse1-ved in case of administration of 
both viruses or of "hybrid viruses". 

3. The role of adenoviruses in the pathogeny of hepatitis A is re
vealed by serological researches: the occurrence of antibodies against 
"hybridizated strains" in high titres du ring convalescence (24), the presence 
of adenovirus antigen in 12.14 °·o at the beginning of the disease, respec
tively the presence of specific antibodies in 28.5 ° 0 of the cases. 

Condusions 

1. Using Deirois-6 (VA) and KB cell lines it is possible to follow up 
the replication of HA V, but its cytopathic effect is not characteristic. 

2. The size of viral particles ranges between 15-17 nm, the majo
rity having 27-30 nm. 

3. The adenovirus type 3 facilitates the replication of the HAV, the 
number of the virions in cytoplasm and nucleus being greater than in 
case of cell infection with A virus alone. 

4. After the simultaneous inoculation of hamsters with adenovirus 
3 and HA V or with "hibridizated strains", serious lesions of the liver 
were observed. 

5. The dynamics of the increase of antibodies against "hybrid virus", 
st.ud1ed in serum samples from acute hepatitis cases, confirms the role of 
the adenoviruses in the pathogeny of hepatitis type A. 
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Clinica chirurgicală nr. l (cond.: prof. dr. E. V. Bancu, doctor docent) 
din Tîrgu Mureş 

REINTERVENŢII PENTRU COMPLICAŢII TARDIVE 
ALE TRATAMENTULUI CHIRURGICAL IN ULCERUL GASTRIC 

ŞI DUODENAL (1970-1980) 

E. V. Ban<:u. T. Georgescu, T. Grozescu, A. Keresztessy Koszta, 
E. Bcilint, C. Copotoiu, M. Baghiu 

Suferinţele tardive apărute după intervenţii chirurgicale pentru 
boală ulcel'Oasă. ca ulcere peptice, stenoze anastomotice. hemoragii, sin
drom de ansă aferentă sau stări de disconfort gastric la care intraopera
tor nu se găseşte leziune ulcel'Oasă, sint considerate fie recidive ale bolii 
ulceroase (terenul), fie consecinţa lăsării pe loc a ulcerului, fie o compli
caţie a operaţiei anterioare . 
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