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THE CONCEPT OF CENTER OF ORIGIN AND
ALLOPATRIC SPECIATION

BY

PETRU M. BANARESCU

The concept of -center of origin or of dispersal is not incompatible with allo-
palric speciation ; this center corresponds to the initial range of the last common
ancestor of all the species of a higher taxon. Alternative appearances and
disappearances of barriers determine successive phencirena of allopatric specia-
tion and reunifications of ranges (sympatry), as well as the extension of the
general range of the taxon, finally leading to the concentration of most species
towards the center. The%v¢track” obtained by adding the ranges of the species
of a lineage corresponds to the range of the ancestor only in the case of recently
differentiated species; more usually it includes the entire area within which a
lincage evolved, speciated and dispersed.

All biogeographers, either proponents of the permanence of conti-
nents, of landbridges or of drift, accepted, until two or three decades
ago, that each species and each monophyletic higher taxon originates in
a limited area, its ‘“center of origin” or “‘of dispersal” and later extends
its range, or attempts to extend it,in all possible directions, unless barriers
prevent this extension. The recent School of “Vicariance Biogeography”
claims on the contrary that, speciation being usually or always allopatric,
the ancestral species has a wide range and each of its daughter species
inherits a smaller range, the concept of a limited ‘“‘center of dispersal”
being hence a nonsense. According to most proponents of the “Vicariance
Biogeography” this concept is incompatible with allopatric speciation ;
the same opinion was expressed even by a “neutral” author, Pielou [9]
who récognizes however that the distribution pattern of the component
species within many a lineage suggests the reality of the ‘‘centers of
origin’’.

A first remark is that one of the adherents of the concept of center
of origin iy B. Mayr, who also was the most active advocate of allopatric
speciation and contributed, more than any other author, to the almost
unanimous acceptance of geographical (allopatric) isolation as the most
frequent or even the only mechanism of speciation in biparental (amphimic-
tic) organisms. How could the same man be an advocate of allopatric
speciation and a proponent of a biogeographical concept incompatible
with allopatric speciation ?

Accepting that a monophyletic taxon has a center of origin does
not in the least mean that all or most of the component species origi-
nate in a single locality (or in a very restricted area),i.e. sympatrically,
and later some of the species move (all the specimens, like members of
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88 } PETRU M. BANARESCU

4 nomadic tribe!) each to another area. No modern zoogeographer

would consider thig possibility. The “center of origin” simply corresponds
to the range of the Iust common ancestor of all recent and extinet species
which belong to a given taxon. When barriers .appear, the ancestral
species splits into two or more daughter species ; the later disappearance
of the barrier(s) — and it must be mentioned that mogt barriers are
actually short-lasting — allows the range extension of at least one of
the daughter species, either over the range of one of its sisters (hence
both becoming Sympatric) or over some area that did not belong to the
range of the mother species. Active centers of origin and of dispersal are
restricted or rather wide areas (never single localities) within which
barriers successively appear and disappear, determining alternative split-
tings and extensions of ranges [1, 2]. X

The palaeontology of mammals [10] furnishes numerous examples
of higher taxa, the ancestors of which initially had restricted distribu-
tions, then extended their ranges and subsequently split, as a. conse-
quence of the appearance of barriers — and barriers always appear
within wider ranges — into several daughter species. Tater the daughter
species extended their ranges, too, split into other species, ete. For exam-
ple, the oldest camelid, Poebrodon, is known from the late Eocene of
North America ; his descendants extended their range northwards through-
out the continent ; later, one or a few of them arrived in Eurasia
during the Miocene using the Behring landbridge ; the two recent spe-
cies from central and western Asia (one of which was introduced in
northern Africa ag domesticated form) are the direct offshoots of these
Miocene immigrants. Other descendants of the Eocene North American
ancestors extended their range into South America in Pliocene times,
after the emergence of the Central American landbridge and evolved to
the direct ancestors of the recent Lama. Hence, the family had a center
of origin, North America, from where it extended its range, not by “long-
distance jumps” hut by mormal continental route, after the disappear-
ance of the barriers that initially limited the range of the ancestral form
of the family. The later splitting into several genera (at least nine of
Which became extinet without offshoots in the recent fauna [10]) and
species was evidently the result of the numerous barriers which appear-
ed within the enlarged range of the family,

The dispersal history of the tapirs was similar: the oldest fossils
are known from the early Eocene of North America which can be con-
sidered ag representing the center of origin and of the dispersal of the
Superfamily Tapiroidea. The lineage extended itg range already during
the Eocene to Europe (by using the still existing North-Atlantic conti-
nental connection) and to northern Asia by the North Pacific land-
route; it also dispersed to South America during the early Pleistocene,
after the emergence of the Central American landbridge [10]. A limited
center of origin could be established for most familjes and other lineages
of mammals, for which the fossil record is rich enough ; in all cases, this
center is smaller than the recent and past range of the lineages. The
range extension took place by continental route, except for bats, for the
murid rodents from Australia-New Guinea and for the semi-aquatic
suids and hippopotamuges from Madagascar. And Speciation was in all
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tion, etc.) interfere, the total number of new Species gradually becomes
higher towards the center. -

A viewpoint of the Sechool of Vicariance Biogeography Wwhich can he
accepted, is that in numerous cases it is not possible to determine the cen-
ter of origin of g given taxon, but it ig bossible to determine which wag
its general range in a remoter bast. A number of lineages are bresently
widely distributed throughout former Gondwanian continents, others
only in Africa and tropical South America, or in Australia, New Zealand
and South Amerjes, (above all its temperate areas). It can he asserted
that the ancestors lived in Gondwanaland before its breakup, or only

in the Africano-Brazilian op the Notogacic fragment of Gondwanaland .

The ancestral Species initially had g restricted range within Gondwana-
land, from which 1t dispersed and split (speciated) in pre-drift times. One

“6an not establish which wag this range — he center of origin of the entire

taxon ; one can only assert that the taxon (not its ancestral species !)

‘was ‘“already” widely distributed throughout Gondwanaland or a fs Q-
ment of it in pre-drift times. The method recommended by Croizat and
the School of Vicariance Biogeography for identifying the former range of
‘the taxon by adding the present-day ranges of the tomponent species ig

actually seientific, while the search for the center of origin (range of the
ancestral species) is often illusory, unlesg palaeontological dats made it
Possible. The impossibility to establish, in many a case, which wag the
center of origin, does however not mean that the whole taxon did not
initially begin its evolution and dispersal from g center of origin — the
restricted range of it ancestral species.

A last remark concerns the method uged by the Vv ichriance-Biogeo-
graphy School for estimating the initial range of the ancestral species
by adding the ranges of all descendant Species (and, in the cases of
Wwidely disjunct taxa, also the intermediate areas, where the group is now
absent). This method is valid only for recently differentiated Species. If
for example two closely related sister species (or two conspecific subspe-
cies) live one in Europe, the second in eastern Asia, it can be concluded
that the immediate ancestor had a wide distribution from eastern Asia,
throughout . Siberia to Europe, the “vicariant event” that determined
the splitting of the range having heen the Pleistocene cooling of Siberia ;
it is however not certain, even in sych cases, whether the range of the
immediate ancestra] species actually included all areas bresently occupied
by the two daughter species, since the European Species may have extend.-
ed its range westwards, and the Hast Asian one eastwards, after the
disjunction (“‘vicariant event”) took place. In the cases of higher taxa
including numerous genera and species and having old ages, the “track”
obtained by adding the ranges of all descendant species is always much
wider than the inifia] range of the last common ancestor. This “track”
(to use Croizat’s terminology) actually includes the entire area within
Which the lineage has evolyed during milliong of years, in which succes-
8ive phenomena of splittings and extensions of ranges took place. Tet us
consider again the already mentioned camelids and tapiroids. The
““track” obtained by adding the ranges of all recent and fossil species

includes North America, most of Eurasia, Central America and parts

of South Anmerica, while the initial range of the ancestral species of both
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NEW DATA ON THE MYSIDS FROM THE
SOUTH-AUSTRALIAN WATERS. THE DESCRIPTION
OF HALEMYSIS AUSTRALIENSIS GEN. N., SP. N.

BY
MIHAI BACESCU and AUREL UDRESCU

L’étude d’une petite collection de Mysidacés des eaux sud-australiennes, envoyée .
au Muséum « Grigore Antipa» par le regretté Dr. I, Hale, a permis Videntifica-
tion et la description de Halemysis gen. n. La diagnose du nouveau genre est
suivie par la description de Halemysis australiensis sp.n. On discute les affinités
morphologiques de Halemysis avec -Mysidium, genre certainement apparenté
phylogéniquement, et Pon fait une série de remarques concernant ’écologie ct la
morphologie du nouveau Mysidacé.

Ont été encore identifiés : Siriella australis Tattersall, 1927, S. vincenti Tatt.,
1927 et Paranchialina angusta (G. O. Sars, 1883), caractéristiques des eaux sud-
australicnnes, ainsi que Australerythrops sp. et des juvéniles de Gasfrosaccus Sp.

In a small collection of Mysids sent to our Museum by the regretted
carcinologist Herbert Hale (by that time director of the South-Australian
Museum — Adelaide), we were surprised to identify several specimeng
belonging to a new Mysid genus. ]

LIST OF STATIONS

Station I — 28.I11.1941, Memory Cave, 9.60 m deep, submarine
light, weed bottom. _

Station IT — 5.111.1941, Port Lincoln.

Station III — 5.111.1941, Dangerous Reef, submarine light.

Station IV —27.V.1941, Port Lincoln.

In this material we found the following species already known of
the South-Australian waters : Siriella australis Tattersall, 1927 (St.I: 4
dd A; 19 29 Aj 25 juv.; St. 1T+ 1 Q juv.); Siriella vincenti Tatter-
sall, 1927 (St. IIT: 1 Q A); Gastrosaccus sp. (St. I: 1 Q juv.; St. IV:
1 @ juv.); Paranchialina angusta (G. O. Sars, 1883) (St. II: 6 2 Q A,
5 38 A, 3 juv.) and a new species of Awustralerythrops sp., which will
be described in another work, and in St. IV: = .

Halemysis n. gen.

Diagnosis. This genus, reminding only of Mysidium Dana, 1850,
i§' characterized by : large, rounded rostrum ; a special phanerotaxy of
antennule (4, @) which forms an immense fan; the special shape .of
pleopods IV @ with an enormous sympod devoid of endopodite ; the
Presence of posterior carennae at penis. Ty pe species : Halemysis australiensis

REV. ROUM.-BIOL. — BIOL. ANIM., TOME 29, N° 2, P. 93 -98, BUCAREST, 1984
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We dedicated this genus to the memor

y of the distinguished cuma- |
¢ ceologist Herbert M. Hale. »

Halemysis australiensis Sp. 1.
(Figs. 1, 2)

Description (3, ?). Tegument smooth, yellowish. Carapace with
short and widely rounded frontal part (Fig. 1 A), small antero-lateral
prominences, a distinet gastric groove and a slight posterior excavation.
Telson small, reaching not even the middle of the uropodal basis ; it is
perfectly linguiform (Fig. 1 B). On 2/3 of its sides, it bears articulate
spines and on the perfectly rounded apex, about 27 pointed laminae
(Fig. 1 0).

Eyes large, brown, short, pyriform, with an immense reniform cor-
nea (seen from above) and with tiny omatidia. Peduncles represent
1/3 of the total volume of the eye.

B VY i 2
: 7 3 . ; R
Antennule massive with proximal segment of the basis shorter
Sl

\7

than the two terminal ones (Q) and + equal to them in the &. On its '5

distal and outer side (39Q) is inserted, in caudal direction, an immense oy
phanera as thick as the outer flagellum of antennule and provided with a = == Z 7 /
dense set of very long and fine feathered setae (Hig: Dy Ric 204
near the phanera start, in anterior direction, three (Q) or two (g) shorter
phanerae even more similar to the usual setae but also provided with
enormous feathered setae; dispersed, the feathered setae of these phane-
rae interweave forming a fan; through this and through its irisations,
the middle area of antenna seems to show a fine, transparent lamella.
The middle segment bears two similar setae. The distal segment bears two
large setae on the antero-distal corner and a medio-dorsal apophysis
with 3 — 4 short usual setae.

The outer flagellum with the proximal part swollen innerwards ;
from the latter start 5 — 6 aesthetascs in ? (Fig. 1 D) and up to 20 in
d (Fig. 2 A). In addition, the & shows a dentation on the antero-internal
corner of the last article and a male long and pointed lobe, with a rich set
of sensory fine and short hairs, on the inner side, which do not exceed
its tip. Antenna (Fig. 1 F'; Fig. 2 @) provided with an external pointed
spine and a peduncle with three short, thick segments usually curved
outerwards and tergally. The peduncle is much shorter than the lan-
ceolate triangular scale. The latter shows a clearly separated apical
article and the ratio between length and maximum width is 3.5.

Labrum widely triangular, without anterior spine. Labium with
many spines and hairs on its lobes. :

Maxillula common ; maxilla with a small lobe and the apical seg-
ment foliaceous, oval, with feathered setae, without spines (Fig. 1 E).

‘Mandible (Fig. 1 ¢, H) with biarticulate palp ; proximal article widen-
ed like a lamina and very hairy outerwards, with long hairs on the
inner edge and an oval lobe at the basis. ‘
 Maxillipedes T and II show a very wide - circular basis at their
exopodite ‘and an epipodite like a lobe =t/ transparent, of special shape.
Peracopods of - equal shape, with a 4-jointed tarsum (carpo-
propod with three segments), strong sickle-like claws at each artictla-

£ anterio‘r”;rll‘d; B, telson; C, the same, apical part; D, antennule; E, maxilla II;

the same, masticatory part; I, pleopod II; J, pleopod III.

n., spn. @ A

F, antenna; G, mandible; H,

Fig. 1. — Halemysis caustraliensis gen.
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pleopod IV ; F, pleopod V :

’

eraeopod I; K, the same, ap
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B, penis, lateral view ;

G, antenna ;
ical part.
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tion and even on the middle of the proximal segment which is the lon-
gest (Fig. 2 H — K).

The coxae of peraeopods very widened and imbricated from ‘the
caudal part towards the cephalon forming a sort of continuous plates that
delimit a sternal groove.

Penis shows a strong postero-ventral, transparent, oval carenna
(Fig. 2 B, 0). _ :

Pleopods I, II and V are rudimentary and identical in & and @
(Fig. 1 J; Fig. 2 F). A plate vaguely reminding of a triangle that
bears along the inferior face 7 — 9 feathered, large and long setae, and
two on the tip, a very long one exceeding the middle of the following
pleonite. The inferior setae resemble a crest intersecting their long fea-
thered. setae Jike in the case of the special phanerae of A;. Pleopods I1I
and IV (@) do not show a ventral crest of setae; pleopods III show an
enormous seta which is slightly serrated apiecally (Fig. 1 J).

Pleopod III (Fig. 2 D) in & has a well-developed basal segment,
with a strong external musculature, continued by a non-articulate cone-
shaped endopodal lobe provided with 5 external setae and a bunch
.of 3 short setae towards the basis and 2 others on the inner edge. Pleopod
IV, paramysoid, is completely devoid of endopodite. Sympod is unusually
long showing subterminally, on the inner side only, a minute simple
seta. The rest of the exopodite clearly shows the 3 articulations of Fig. 2
E. The proximal segment is hardly longer than wider, the II-nd one is
the longest (14 times longer than its diameter); the III-rd one is distally
flattened offering a basis, innerwards, to the last thin article and to a
long seta provided with tiny hairs. The phanera of the last article is
very ‘‘thorny’’ being provided with hard and dense hairs, twice longer
on the inner side (Fig. 2 K).

Uropods long and fine ; endopodite without spines.

Size: T — 8.5 mm 3 Q.

Studied material : 3 ovigerous @ @, 2 adult & and 1 juv. &. The
‘whole material originates in St. III.

Holotype : 3 (dissected) under no. 585 in the collection of the ¢ Grigore
Antipa’ Museum. Allotype: @ berried, no. 586, ibid. Paratypes: 4 @
and 1 juv. & no. 586 a ibid. One paratype & in the collection of the
‘Queensland Museum.

Lcology : The species is certainly phototropic (3Q); all the speci-
mens were collected at the submarine light, together with Siriella vin-
centi. The large eyes of Halemysis, like those of the Siriella species,
indicate Mysids with nycthemeral, phototropic migrations. ;

Observations. Halemysis seems to be an Australian homologue
of the genus Mysidium from the Caribbean Sea [1]. Considering the mor-
phology of pleopod IV, our genus belongs to the tribe Mysini Hansen ;
the latter shows affinities only with genus Mysidium ; the species reminds
of M. integrum Tattersall through the form of telson. While the number
and ratio between the segments of pleopod IV differ even within - the
framework of genus Mysidium, the presence of an endopodal apophysis
with several setae on pleopod IV & is constant. In Halemysis, there is
no trace of such a prolongation. The only small subterminal seta of the
distal basal segment cannot be likened with a rest of endopodite, taking
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into account also its sub
presence of such a long sympod iy another ch
which is for the rest of baramysoid type,

The pleopod TIT 3 18 also eharacteristic of the
&+ normal development of the basis,
shaped prolongation with setae. In
figures a similar pleopod 1IT 8.

The strange antennular

aracteristic of this pleopod

new genus by the
having a slight endopodal cone-
Mysidium it ig only Zimmer who

Phanerotaxy is g practically unique achieve-
ment among the Mysids ; the enormous feathered gsetae on A, (3, 9
and on the pleopods T—11 (8, 9), that interweave forming fan
represent another characteristic of the new genus.

Regretfully, the species of the genug ] ysidium have been very briefly
described so that we can compare with the new genus neither the buceal
parts, the thoracopods, the penis nor the pleopod IIT 3.

-laminae.
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terminal, not apical insertion, Additionally, the
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- MESOSTIGMATA)
| ZEROCONIDAE (ACARI: M
BN, 2 FROM ROMANTIA ,

BY
LIBERTINA SOLOMOXN)

< “ i and -
Cr (o] ! & [ "C Zercon aniellae n.sp. a

S [ Zerconiduae: Zerc
['here re described two new speci o : 1 S
: ; t drdhisimilis n Sp. from different bl()!(![)(‘s of a coniferous ¢ d
Prozercon ragar S 3 : ’ : 0l (0) 1d
mi?(c(l W 0()(1, in a secular forest of the Eastern (u‘llpcll hians

I he '()”e ' 1 g [6) vervy 11 'l] [“]1(}5‘ [[la‘el'] B m th Sla"‘] ara-
O Q fIO e
n. a C e 1)%

Ha] al bec(/u]-all . S y alt o ‘dt on 1n t‘ll(/ Dan L T CaJ P d )

rere ta from a conife-
] ily. The samples were taken fro: I
ies contdae family. The s L vt e
e 01& thstg fni‘{ed, coniferous and beech forest, fllom ?if)fszr:;lnusia
;s 5 o) . . A & ;
e W(igct’ra fermentation layer, lapldlcolous_and terrico f)}lb dlurind i
toptg B 1t Ieniis with saproxylicolous and xylicolous layers, g
ing tru xylco! s '
rotting d autumn seasons, from 1977 to 1980. ol
DR re identified 18 species of Zerconidae, 15 sy s il
; 4 g . I
thTh%gn:;iian fauna [7] and two new species. Some zo
< , 3 : ] £ ;
f(grdies on these species were also carried out'L.S] N
L The two new species are described in this paper :

Zercon aniellae n.sp.

} i Padonotal
: rth 45 width 403 . Dorsal side (Fig. 1 a). 3!

i1 e?r?agiﬁogiﬁ?tgc%ggléiz, of about 10—29 y (i3 =14 y, iy =29 u,
:e aszzl() w) except for i, flréei
1)1; barbed, of 38 p. Oplston(t)] ?LS
setae : the distinet feature of ‘ 31»
species is the presence of t‘“f’i
most often three supplement‘su:\
uneven setae, between the X l01
rows of the I pairs of setae. b
the opistonotal setae are smo((i) Z’
slender and except for I, anl d
they have only one barbe on t ﬁe} )
posterior third (Fig. 1 b). T .eli‘
length increases to the posteljlov
end of the shield. In Vthe I ldq"—
-only 1, is short, at the same, ’cis
tance from the following pair ; u?
others, including the supplemen
tary setae, are very long, gfozlﬁg
farther beyond the insertion of the
next ones. The distance between
I, — I, =140 — 157 p, and be-

Fig. 1. — Zercon aniellae n.sp., female —
. ‘dorsal side.

. OUM. BIOL. -—: BIOL. I\I\IRI-, TOME 29, N 2, P. 99—110, BUCI&I{ES], 1984
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tween Z, — I, =
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36 —40 . S, surpasses by

of the shield and S; by more than a half,

and fl‘ohg, g0 beyond the insertion of the nex

al edges of the shields are denticulated,

Lengths of opiston%tal setae and the di
the same row are :

one third the lateral border
Marginal setae also smooth
t setae of the row. Margin-

stances between setae of

»S.1~48p“ 7y — 36y, I, — 364
4'8 i 6'9 u 7l6 u
‘85'2—83“ 2'2—55M IL~60H
4’5 L 4’3 " 4'5 u
§3—96y,' z'3—98H II3~98p,
443 w 3[6 mn 2,9 0 To1,, =98y
-SL—- 109, z'4 — 114y 1'4 — 98 1
2’9 M 1'9 "
z’5—74u 1'5409‘“
| 318 [

I —112 ~ 419 |

Pores : Po, is situated over and obliquely anteriorly, to the inner
side of Z,.Po, is on the connecting line between Zy — S,, nearer to Zy.Po,

is over the line connecting 7, — I;, nearer to 7,4, over the outside edge of
the outer dorsal cavities, Po, is under the bottom of S,

The sculpture of the Podonotal shield ig network-shaped, with two
round meshes between the setae ig. The opistonotal sculpture is scaly net.
Dorsal cavities, half-moonlike, well sclerotized, have the axes parallel
to the body axis. Tectum as in Fig. 6 q. .

Ventral side: The anterior edge of the ventro-anal shield bears
two pairs of setae. The peritrema as in Fig. 5.

Male (Fig. 2) : Length 419 wy width 309 4. All the features are simi.
lar to those of the female. Setae L =26y, 15, 9, =29 4 the marginal
setae of the row r» have very few barbes. The opistonotum with three
supplementary setae between the I rows. Distances between setae
Z5 — X5 =33 w and Ig — Ig =129 p,

‘of the same row are :
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Lengths of the opistonotal setae and the distances between setae

S, —4bu Z, — 36 p I|1 — 33 u L5 =93-—-95
: i
i 57 A_Llsp
. |
Sl2—~71u Zy — 60 I|2—50p.
4|5 n 3l3 . Bl R, — 36
i | 1 i
813—83-4. Zy — 83 u I|3—95p R, U
3’6 3|9 " 31 p Ry — 50 u
TS |
: | | s
S|4~86p. Z, — 105 :[14—95};. R, 0
6l6p¢ 24 R, — 60 p.
] :
e fhibnn e
g ==
|
I, — 105 p

“helicera as in Fig. 6 d. : e it

D};tht)c;;?n;z, (li’i‘ig.g?)): Length 405 p, width 310 5 :I[L;ngtlllflseﬁ??ﬁﬁe
are eloge to those of the male, but it is less sclerg’mze t;aljsetz, R
podonotal setae are 24—26 ;. and those of the opistono

Fig. 3. — Zercon aniellae 1.5p.,
deutonymph — dorsal side.

Fig. 2. — Zercon aniellae n.sp.,
male — dorsal side.

2—~c. 2433 50
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distances between them are :

S, —38
i3,

S
i3,

S, 81,
i
S, — 954

Pores : Po, is
Po, is under the ¢

Zy — 24y
50 1
le — 40
2'9 “
Jy— 83 4
3l6 "
ZL — 109y,
oy
7 2ol

Protonymph (Fig. 4)

setae are smooth, the setae s
Lengths of the opistonot

S; —29

l
31
l

S, f48,

85— 551

|
36 p
l

S, — 62 y

LIBERTINA SOLOMON

I, —24
4|5 0
Ilz — 38 .
3:3 o

I

1'4 =19
1|7 i
IIS — T4 u
3

I,—105 — 110
situated over and a little inside the insertion of 75
setae Z, — 8,, nearer to S,,
—I;and Po,under the setae S,, near
s more evident on the podonotal shield.
: Length 310 y, width 214 w. The podonotal
S5 8¢ I'3andrg are longer, the longest being iy
al setae and the distances between setac are :

L~ 14

. onnecting line between
Po, 18 on the connecting line between Z,
toits inside. The scaly net sculpture i

|
29
|

L, —19

I
33 p
|

I; — 26

T =054

Z, —12
31
7y — 12,
2l4 n
Zla =00
3|1;L
g~ 604
4|3pu‘
Zl5 —43

21 p.
1'4 s A
24 |
I|5 — 17 0
36
Il6 — 79

le—s =11 1

Distances bet ween

Zs— I, —24 ;.
I =il =121

I, =26
Lo=21p
Ix3 :17 IJ,

Digtances between :
Ze T =190
I — I, =86 w
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i » bifurcated and denti-
The middle process of the tectum is deeply bifurcate j
culated (bFig. 6 b).p The body and shields are poorly sclerotized, transpa-

rent, with smooth borders except for the latero-posterior sides, gently fes-

tooned and with a poor network.

Fig. 5. — Zercon aniellae n.sp.,.

Fig. 4. — Zercon aniellae n. Sp., e Al

protonymph — dorsal side.

M e,
¢ H\{ﬂﬁﬁaéf/ it

i
Q-

Fig. 6. — Zercon aniellae. n.sp., tectum : @, adults and deutonymph; b, protonymph ;-
5% . ¢, larva ; d, male chelicera.

i set th
Larva (Fig. 5) : Length 233 y, width 200 y. Podonotal setae smoo ’
of about thé sa%;me)length, except for s, s; that are longer ; thle o%ly f%a
thered ones on the third end are i; and s;. Of the opistonota stgh 2L : 1'3(;
Z, and Iy are very long and feathered on their distal half, the others .
very short and smooth, without additional setae.
Lengths of the opistonotal setae are the following :

— S, — 6w
i, —19 S, —12 I, —10 p Z, —6p S, {
e T Lo Al
ip — 20 8 — 43 oo Zy =Tl i
i§—17pt I, — 83 Distance Iy — Is — 438 p.
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The tectum is repr
Systematic position

zer, 1922 from the Switzerland Alps, with two
Sylvii Solomon, 1982 from the Romanian East
mountains) with three pairs of setae.

Species are compared in

LIBERTINA SOLOMON

‘esented in Fig. 6 ¢,

: Beside this species there are known only two
other ones with additional setae in the I row :

the following table.

Zercon echinatus Schwei-

uneven setae, and Zercon
ern Carpathians (Cilimani
The main features of these three

Zercon aniellue 1. sp.

Zercon sylvii Solomon, 1982 \Zercon echinatus Schweizer, 1922
|

15 Lcngth/width—457/409 w
o el el e A

2. I, = 60 W is long, going
beyond the bottom of I

Sl L, I; are not in an
oblique row, and are
1.78—1.98 times longer
than Z7,, I; being the lon-
gest

e N Al

4. Between setae I, there are
3, rarely 2 supplementary
setae (I,).

O Tse—t112 = 119 u, close in
size to I; = 109 t and be-
hind the inner corner of
the outer cavities

6. Z, =55 y, longer than
L =36u; 2z, I, the same
size

\_\

7. Z;=98 u is 1.78 times
longer: than Zy = 55y, sur-
Passing by 3/4 the bottom
of 7,

e e

8. Zs remote from Ig, the dis-
tance between them—

36 — 40

—\_‘\\

9. S, surpasses by 1/3 the
lateral border of the shield
and the bottom of S,

10. Po, over the line Z,— I
e i N e )

11. Setae with one barbe on
its posterior third

The new species ig

438/376

I, = 40 &, medium size,
reaches the bottom of I,

I, I, I; arenot in an oblique
row, and are 1.55—1.79 times
longer than Zs, I being the
shortest

In the Irow there are 3 pairs
of supplementary setac

346/268 1.

I, as short as I}, remote
Irom T,

e ARG ey

I, T, I in an oblique row
from anterior to outer-pos-
terior one, and 23 times
longer than 7,

T e e S

Between setae I, there are 2
supplementary setac

Ig = 72 y, longer than I =
45 w, behind the inner
corner of the outer cavities

Tg very long, behind the outer
corner of the outer cavities

Zo =29 u, I, = 24 W Z; =
19 u of close sizes

Zy =60 p is 2 times longer
than Z, = 29 y, jts end
reaching the bottom of Z,

Sk SRS e
Z, remote from I, the dis-

tance between them — 22

26 p,

S, does not surpass the la-
teral border of the shield,

but reaches the bottom of S,
S e N ar SO

Zy, Zy, 1, the same sizes

Zy 3 times longer than Z,,
surpassing by 1/3 the bottem
of 7,

Zs langent to Ig, in its inner
side

S, reaches neither the later-
al border of the shield, nor
the bottom of Sy

Poy over the line Z,— 1T

Po, on the line Zy—I

Simple setae

then closer to Z. sylvi

size, the position of Z5 — I, and of Pog, but ig

uneven supplementary setae, the

-Setae with a wider, more

hyaline end

t Solomon, 1982, by its
easily identified by the

shape and the length of the setae.

i
i
i

plementary setae are specific t({
'fnounta,in forests, in the Alps and
(Carpathians. ‘ b

Material examined : T7 specl
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i i . a smaller size
7. echinatus Schweizer, 1922 differs especially b)‘.. a Sn;i ;, I,
. echin : a S
hort, only 2 supplementary setae and the position: o s
S < . oy i .
4 All, the three species with sup

(1 Q!
mens, 52 29, 18 348, 2 DN,' 3)1)%\ ,ff
Jarvae, in litter, f.ermentatlon‘ f\\l (‘
and more rarely in rotten tmnﬁs,
in the Slitioara secular forest (Ramg
‘mountains), at 860 — 1140 m Aa‘}tl—
'tude. The samples have l?een ta,k?
from a coniferous and a mixed “TOOV’
between 1977 — 1979, from April to
September, every year.

- The new species is dedicated to
my daughter Aniella.

(rdgdrdhisimilis

7. — Prozercon :
sp., female — dorsal side.

Fig.
n.

Prozercon trigardhisimilis n. sp.

: . 5 A ; ‘)' R . -lajr
Female (Fig. 7) : Length 333 w, width 281 u. The a.,svp.o:'ci i:;lrxrrlllore
to P. trigdrdhi (Halbert, 1923), but the shape of the boﬁl}b r1:'})0@ d(, ,e Xeém
1’(())un;1ed due to its larger width. Podonotal setae are all barbed,
, .

i, smooth as in P. trigdrdhsi. S
W 5Lengths of the podonotal setae are the following :

L —19 p z, — 21 8 — 12 T, — 29
i, —Tu 7y, — 24 s, — 14 p. r,— Tu
s — 21 83 — 24 1'3—1§ [L.
TS0 N 5 — 24 r4~29p>
iy — 24 p 85 — 26 ry, — 19
i Te — 24 1
g — 29 p o

. ) ith- large rounded bottoms,
i : e are also barbed, with. very 7 !
01:31:11;%11%&18 Sefﬁ t?:ee I row getae 1‘7each thg boito;nr ga:f(, }tlzhfh g?giszeg&gn( ol‘é
I i it — 1) ; 4, — Z, seta h ] t
%}21) v(geiieoiglignhe}éor;g gl;gifllg beygz&l t.he boi’der of the ghield. S, is very
€ nex ) Y 244

: short, smooth, acicular.



Lengths i
gths of opistonota, 5
same row are : . Sl

8,1 = Z,1—29~31 U
2'6 z 26 1

e 2% 31,
38 . 3’1 "

|
%3_29_33”‘

4,3 B 24 p
i '
| 8,~19-24, g, _99,
Lt L
i Zs —19 — 24 y
al
: Pores : po. is s g ]
connecting Po, 18 situated behind
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and distanceg bet}veen setae of the:

111*29-369

33 u
|
1'2—33—36‘u

9T
[
1‘3 —33 —36 . Distance between
o I, — Ig= 62
W
|
L—29_ 33,

.90 ()
|

19

[

Ie — 26 — 29

setae s, po, is just above the line:

setae i,—s,, n i
] . ear to th i
connecting line b tweo o 1y RO LOn |
05 1
etween z,—s, nearer to and almogi; Pbeghirfdu?degothe
- 4y PO, 18

outers,. Po. i : .
5. L0, 15 little obliquely u Pwards on the inner side of the insertion of
> 'tion o

setae

Z, Po, i ) i
1 0218 overand a little outer the insertion of Zi5Poy i immediately

under the li w —
Ine between 2z, S, and Po, is to the inner side of S
Ll

: 2131 — Prozercon {rdgdrdhisimilis:
- SP., male — dorsal side.
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9

— 7, there are three smooth areas and under z, little
with an evident pitted sculp-

iy — 2z, and s,
Dorsal

half-moon outline. Opistonotum is covered
ture and also with three smooth areas between I and Z rows.

cavities big, well sclerotized, the inner ones nearer to one another, the
outer ones more opened to the posterior edge.
Ventral side : A pair of setae are on the anterior border of the ventro-

anal shield. ;
Male (Fig. 8): Length 262 u, width 228 p, dorsal shield rounded.

All the features are similar to those of the female. Lengths of the opisto-
notal setae and the distances between setae of the same row are :

S;—12 Ziy =20 I, —26u
| I |
26 p. 24 u 26 p.
| | [
S, — 24 u Z,—19 p I, =267
| | |
33 n 21 24
[ | |
S, — 26 s =21 4 I, — 24 p ; .
| | | Distances between :
33 u 19 u 14 p Zy —1g =21 p
| l o T, = Tit50)
S, —24 Zy—21 1 I, — 24 p
I 2 e
29 v g L7AaT
| |
Zis — 14 p I, — 24 p
|
210 ¢
|
Ty — 24 p

Deutonymph (Fig. 9): Length 243 —281 y, width 200 — 214 4y @
setae are generally shortand finely barbed, the shortest being i,, except
and i, long and barbed, iy the longest. Setae z,, z, § — 85 are

for i
1 e .
barbed, of equal size. In some specimens the setae seemed to be

tinely

9. — Prozercon trigdrdhisimilis

Fig.
deutonymph — dorsal side.

n. sp.,
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smooth, except for L, i3 even under immer
are -barbed, except for Iy, T; spinelike and
are all barbed, even S,, in contrast with th

sion microscope. The 7 setae

; i b ae barbed, with the following lengths and
very short. Opistonotal setaé except for ry, r5. Opistonotal setae barbed, w g length;

‘ iti ; < the anterior half of the podonotum ; dorsal cavities waved in frgnj;.
: i - Tlhe P.°S¥}’“fﬂ of Po,—Po, is the same as in the adults. The sculpture is. - 1Larm (Fig. 11) : Length 178 y, width 143 u. Podonotal setae ij,i;,
LA - ?0 Slm(llf:;l ’EO that of the adults,. but much less sclerotized, yellowish in iy, 8, and z, very short and smooth, the others long and barbed. Opistono-
al color and hardly visible at the middle-posterior side of podonotum. Dor- } I otne I,, T, I, and %, very short and smooth, the others long and
J
|

i e adults. S, reaches the inger. | . distances between setae of the same row :
th.Il of Sz; Sg, S3 the same length, S4 a little longtxr_ Lengths of the l Sl 2 U 7Z — 12 w »11 — 12 .
Oplstpnotal setae and the distances between setae of the same row are - ' ! 2|1 2'9
'S, e 1 1p P
S LG A T i | gy 1
. ' ! i =26 Zig — 12 p. — 19y
1,7 i 21 oy ,’ S{z p ’2 .
| ' g 12 . 19 u
Sg~26g 4y 12 I, —12 ; ?_,8“ e I ; ; . :
| | | | 806 Zeh il g iy Distances between:
32 73 19 ® 21 " :: |3 | |
l ' ' 29 u 14 {4 Zy — I, =17
Sy — 26 o Zy — 17 y Iy — 10 g Distances between : * l ' A el ik
. * | . } §98 Ty 20" T o)
3|6P~ 19 W 17 1 Z5 — I, =19 M § 4 { | 1[4
' ! bl : ; 26 u 14 p
o e L — T, =38 | : ,
| ! Zs — 17 u. Iy —12
29 17 E I
/' | i 14 u
Zy, — 14 y T =200 l
i iyt a 1% on
12 | :
Ile =281, E Sculpture keeps the same features, but much less sclerotized, and evident
t

sal eavities are waved in front.

: x : : ichly barbed. Lengths of some of the long setae are :

| Protonymph (Fig. 10 ) : Length 228 y, width 180 . Podonotal setae i 9y > S g // - 24 u T, —26

are short and smooth, except for iy, i; longer and barbed ; 7 setae barbed,. :4 = 10 i 3 | 1 ‘
Ny T

Some sculpture is visible only on opistonotum. The superior pair o
dorsal cavities bigger than the inferior one. ; o

Systematic position : The species iy similar to Prozercon tragdrdhi
(Halbert, 1923), the main differences being compared in the following

table :
“ Prozercon (rdigdrdhisimilis n.sp. Prozercon tidgdrdhi (Halbert, 1923)
| . Body wider, proportion length/width 1.1 — . ; s
5 : 13 '\jn aut g(;{)q(-é T Proportion length/width 1.4—1.5, in all
| 4 ] stages
ol 2. S, smooth and short in the adults and S; barbed in all stages and longer, reaching
g 4 barbed in the nymphs the insertion of S,
| |
| 3. Iy (26—29 y) shorter in the female Tg (36—40 p) longer in the female

4. In the nymphs, podonotal sctac of the i, z | In the nymphs all sctac except for iy are
and s rows arc smooth, exeept for iy, i, bharbed
and rarely shortly barbed in some deuto-
Fig. 11. — Prozercon trdgdrdhisimilis: nymphs
n. sp., larva — dorsal side.

Fig. 10. — Prozercén trigdrdhisimilis
n. sp., protonymph — dorsal side,
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Material evamined : 1071 specimens 820 29, 22943, 14 DN, 3 PN,
5 larvae, especially from the litter and fermentation layer, but also
from lapidicolous and terricolous moss synusia, as well as from saproxyli-
colous and xylicolous media, in the Slitioara secular forest (Rariu moun-
tains, Bastern Carpathians) at 860 —1140 m altitude. The collecting was
done in a coniferous and a mixed wood during 1977 —1980, from April to
September, every year.
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BLEKTRONENMIKROSKOPISCHE UNTERSUCHUNGEN
DER OBERFLACHE VON METACERCARIENCYSTEN
DES KLEINEN LEBERGELS
(DICROCOELIUM DENDRITICUM RUDOLPHI, 1818)
s VON

DINU PARASCITIVESCU

The eclectronmicroscopic investigations on the surface of melacercar cysts of
Dicrocoelium dendriticum from Formica pralensis Relz., as intermediary host,
have pointed out the presence of some invaginations and ditch-like irregularitics
(10,000 : 1 magnitude). Differences between the conserved and fresh material
do not exist. Under the light microscope the cysts do not show any typical sculp-
ture (300 :1 magnitude).

Die Hiille der meist ovalen Metacercariencysten erscheint lichtmi-

kroskopisch glatt und weifl. Einer KOH-Behandlung widersteht sie

nur wenige Minuten. Die sich bewegenden Metacercarien, die S-formig

gekrimm¢t sind, lassen sich gut erkennen. In vorgegangenen Arbeiten

[1], [3—6] wurde bereits iitber verschiedene Befunde an Dicrecoelium
berichtet. Bisher existieren REM-Untersuchungen iiber die Cystenober-

fliche nur bei aus Schnecken isolierten- Cysten [7]. In der vorliegenden

Arbeit sollen diese Untersuchungen und die von Mitlacher [2] durch

~ eigene, an Ameisen erhobene Befunde erginzt werden.

MATERIAL UND METHODE

Das Material stamamt aus einem Weiden-Biotop bei Winterhausen
(bei Wiirzburg). Es wurde aus Ameisen-Arbeiterinnen von Formica pra-
tenis (RETZ) in Tetaniephase isoliert und danach entweder (1) in 70 %jigem
Alkohol ca 6 Monate konserviert, oder (2)als frisches Material weiterver-
arbeitet. Aus beiden Gruppen standen insgesamt etwa 1500 Cysten zur
Verfiigung. Das Material (1) wurde stufenweise in 100 %iges Aceton
iiberfithrt und danach iber (O, nach dem ’Kritscher-Punkt’-Verfahren
(K.P.) getrocknet. Das frische Material (2) wurde iiber Nacht in 6,25
%igem Glutaraldehyd (pH 7) fixiert, in Tyrode gewaschen nnd in stei-
gender Acetonreihe entwissert, anschlieBend wieder {iiber CO, K.P.
getrocknet. Die REM-Untersuchung erfolgte mit einem I[ST-Super ITT A

* Rasterelektronenmikroskop (Leihgabe der Deutschen Forschungsge-

meinschaft).
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ERGEBNISSE UND DISKUSSION

Ziwischen konserviertem und frisch fixiertem Material konnten
keinerlei Unterschiede festgestellt werden. Abgesehen von kleinen anhaf-
tenden Partikeln, die vermutlich Riickstinde der Ameisen-Himoylmphe
darstellen, erscheint die Cystenoberfliche hei geringer VergroBerung vollig
strukturlos (Abb. 1). Bei hoher VergroBerung (Abb. 2) zeigen sich jedoch
in unregelmiBiger Anordnung feine gruben- und rillenartige Vertiefungen,

Abb.1. Frisch fixierte Metacercariencyste aus ADbb.2. Oberfliche einer Metacercarien-
Lormica pratensis. cyste mit unregelméBigen gruben-und
rillenférmigen Vertiefungen. MaBstab :

Vereroherng s 8001 1 pm. VergroBerung : 10.000 : 1

die sicher nicht artifiziell zu deuten sind. Da unsere Kenntnisse iiber

den Feinbau und die chemische Zusammensetzung der Cystenhiille noch
lickenhatt sind, wiiren weitere Untersuchungen mit Ultradiinnschnitten
und biochemische Analysen notwendig. Dabei wire auch die Frage zu
prifen, ob die unterschiedlichen Ameisen-Arten, die als Zwischenwirte
fungieren, einen EinfluB auf Struktur und/oder chemische Zusammensetz-
ung ausuben.

ZUSAMMENFASSUN G

REM-Untersuchungen an Oberflichen von Metacercariencysten von
Dicrocoelium dendriticum, die aus dem Zwischenwirt Formica pratensis
isoliert wurden, bestéitigen friithere LM-Untersuchungen, daf die Ober-
fliche keine typischen Skulpturen aufweist. Bei hoher VergroBerung lassen
sich jedoch gruben- und rillenartige Vertiefungen in unregelméBiger
Anordnung erkennen. Unterschiede zwischen konserviertem und frisch
fixiertem Material ergaben sich nicht.
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HEMOPARASITES (RICKETTSIALES) DES PETITS
 MAMMIFERES (INSECTIVORA ET RODENTIA)
HABITANT LES AGROSYSTEMES DE ROUMANIE

PAR
MARIA SUCIU, DOMNICA TACU et MARTIN HAMAR

Studies were carried out on the haemoparasites : Grahamella muris (Carini,
1915) ; Haemobarlonella muris (Mayer & collab., 1927) and Eperythrozoon coccoi-
.des (Schilling, 1928), parasitizing the erythrocytes and plasma in the following
species of rodents in Romania : Sorex araneus (Inseclivora); Apodemus [lavicollis,
A. sylvaticus, Mus musculus spicilegus, Pitymys sublerraneus, Microlus arvalis
(Rodentia). Among these parasites, Eperythrozoon coccoides is reported for the
Airst time in Romania. :

Au cours d’une étude complexe concernant 1’équilibre biologique
dans les agrosystémes situés sur le terrain de I'Institut de Recherches
pour Céréales et Plantes Techniques (ICCPT) de Fundulea, on a cherché
a élucider les rapports variés existant entre les petits mammiferes et le
milieu environnant, parmi lesquels ceux parasitofaunistiques.

La présente note s’occupe des rickettsies — organismes importants
pour la pathologie humaine et vétérinaire — qu’on avait identifiées dans
le sang des petits mammiféres. Il faut remarquer que les rickettsies pro-
duisent de graves maladies exanthématiques dans lesquelles les rongeurs
jouent un role important du point du vue épidémiologique. Les rongeurs
constituent le réservoir naturel de ces agents pathogeénes tandis que leurs
ectoparasites (acariens, siphonapteres) sont les vecteurs transmettant

- lagent d’'un hote a 'autre.

En signalant la présence des rickettsies chez les rongeurs habitant
les agrosystemes nous attirons lattention des épidémiologistes sur un
écosysteme cultivé.

En ce que concerne les hotes, Marches [5] est le seul auteur roumain
qui ait signalé Grahamella sp. et Haemobartonella muris chez les rongeurs.

Les terrains d’ICCPT Fundulea sont situés sur la plaine de Mostis-
tea (partie intégrante de la grande Plaine Roumaine), et sont limités &
Pest par la riviere de Mostistea, a 1'ouest par la riviere de Dimbovita,
au sud par le Danube et au nord par la plaine de Vldsia (26°—27° longitude
est et 44° — 45° latitude nord). C’est la que se trouve aussi la petite forét
de Lizica, formée surtout de chénes (Quercus sp.) au milieu et de mirabel-
liers (Prunus cerasifera Bhrn.) & la lisiére.

Du point de vue climatologique, la région — d’ailleurs comme toute
la Plaine Roumaine — est caracterisée par une variation thermique appré-
ciable au cours de l'année et des précipitations réduites, qui varient
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d’une année & lautre. Le systéme d’irrigations du sud de la Roumanie
supplée a ce manque de précipitations.

Les terrains d’ICCPT Fundulea sont cultivés avec une grande variété
de plantes : céréales (blé, mais, etc.), plantes techniques (lin, tournesol,
ete.), plantes fourragéres (luzerne, ete.).

La faune de petits mamiféres comprend des carnivores (Mustetidae),
des insectivores et des rongeurs, parmi lesquels on remarque le souslik
(Citellus citellus 1.) — élément caractéristique de la steppe.

MATERIEL ET METHODE

Au début de la recherche on a capturé 125 exemplaires de petits
mammiféres appartenant aux espeéces suivantes: Sorex aramews 1.
(Insectivora), Apodemus flavicollis Melchior, Apodemus sylvaticus 1.,
Mus musculus spicilegus Petényi, Pitymys subterraneus de Selys Long-
champs et Microtus arvalis Pallas (Rodentia). Les animaux vivants ont
616 capturés mensuellement pendant 'année 1967 , de mai jusqu’en octobre.
On a exécuté plus de 380 préparations de frottis avee le sang prélevé du
lobe de T'oreille et du bout de la queue. Coloration de May-Griinwald-
Giemsa. Pour la comparaison on a exéeuté aussi des frottis de sang
prélevé de souris blanches de laboratoire prises comme témoins. Sur les
préparations examinées on a trouvé seulement des rickettsies (Protophyta,
Macrotatobiotes, ord. Ricketisiales), & savoir : Grahamella muris, Haemo-
bartonella muris et Eperythrozoon coccoides.

Grahamella muris Carini, 1915

Matériel : identifiée chez 21 individus d’ Apodemus flavicollis (15 33

et 6 29), 3 individus d’Apodemus sylvaticus (33), 9 individus de Mus
musculus spicilegus (7 33 et 299), 4 individus de Pitymys sublerraneus
(%) et 4 individus de- Microtus arvalis (2 33 et 2 29).

Grahamella muris est un parasite intracellulaire, & savoir dans les
drythrocytes de différents vertébrés. Dans une seule hématie il Yy a
toujours un grand nombre d’individus cocciformes ou bacilliformes inten-
sément colorés. La multiplication se fait par division transversale et par
bourgeonnement. En général, on ne leur connait pas d’action pathogene.
Les vecteurs sont des tiques (I xodidae).

Sur nos préparations, Grahamella est bacilliforme et en nombre
variant de quelques-uns & de trés nombreux individus éparpillés ou bien
disposés seulement & la périphérie de 1’hématie. A-ce qu’il parait, I'in-
tensité de I'infestation varie dans la nature suivant I'espéce et Page de
I'héte. Ainsi, Apodemus flavicollis est le plus
Grahamella muris (80,76 9,), tandis que Mus musculus est le plus rarement
infesté (30 9%) par cette méme espece. Il faut remarquer quand méme
qu’on a trouvé G. muris chez 53,949, de tous les individus infestés par
des rickettsies. Souvent on a observé G. muris associée . Haemobarto-
nella muris (31,57 %) et a Eperythrozoon coccoides (21,05 %). Grahamella
Sp. est mentionnée [4] chez les insectivores (Sorex araneus) et les rongeurs

N

s

fréquemment infesté par

- guins de 1

 chez A. sylvaticus
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:

) "eol; jor restis et Microtus

sp., Clethrionomys glareolus, Microtus agres Mo

(A%%?:)mgin;plés Alpes du Tirol septentrional (Autriche) ; [6] indique
N Al

Grahamella musculi Benoit, 1920 chez Mus musculus et Grahamella
7' !

muris chez le rat.

Haemobartonelle muris (Mayer et coll., 1927)

identifiée chez 1 @ Sorex araneus, 13 Apodemus flavicollis
(10 33 et 3 Q9), 13 Mus musculus spicilegus (9 33 et:i QtQ)é %ﬁpodcmus
ylvatious (4 33 et 2 %), 3 Pitymys subterraneus (2 g8 e b5 <
i Haemobartonella muris est un organisme mtra;cellul\ane polymorphe
nt un,e forme sphérique, cocco-bacillaire ou de haltere,v z}}l(neau’, fatc:
e hizoeonie a lieu dans les cellules endothéliales des vaisseaux sall
L by rate et des ganglions lymphatiques, d’ol les parasites pa},ssent
;mrcnbre dans ties hématies. La prolifémt}on intense dans 1.01'g‘(1 -
I’homme y inclus, surtout apres Splenect‘omle,, det’(‘nn.nneta,_
logie d’'une maladie (bartonellose) latente jusqu alors (crypto

Matériel :

en grand
nisme-hote,
symp tomato
pa,thologie).

Sur les préparations examinées on a constaté H. muris plus souvent

(87,5%) et en égale mesure chez Microtus arval;}s
’l 7 . Y 4 =47 4 3 . . b=
(84,61 %), la proportion la plus réduite étant trom;ee (\,hez P,Lflymy_s sute
terr,aneuos’ (37,5 9%). Haemobartonella muris est U'espece pre ognnarnnt

0/\ chez les petits mammiféres infestés par des rickettsies. Souve
N i sociée a Gr l s ou a Eperythrozoon
on o trouvé I. muris associée a Grahamella murs ou a Lipery o

% . i g i ¢ S 2. iv] ol \

coccoides (32,89%) et parfois toutes les trois especes étaient ensemb
18 42 0 : 1 A o 1 € g ey ’S
Y HA))muris est un parasite fréquent et commun parmi }es mtlllgq}lné
D’aprés Poisson [6], Adier (1930) aurait isolé une race tres pathogene
our les souris. : M et
: Nous avons rencontré cette espéce chez les 1‘ong6111%rs mmssa;l\ls;
chez un insectivore (Sorex araneus). Sur nos prelafa-raJt‘m((in5S l’ilé’;)llllﬁ;; Iie que

its ba ' sphérules situés tant dans atie
forme de petits batonnets et sphéru : a que
dans le pl}gmsmav, mais dans la plupart des cas glle est conce‘n’.miﬁ,e ?uttgglg
de 'hématie. Elle est toujours fortement colorée et dans les 1n1 )es la lnn'
massives elle se trouve aussi bien dans les hématies que dans le plasma.
En Roumanie, Marches [5] mentionne cette espece comine Barto-
nella muris chez Microtus arvalis.

Fperythrozoon coccoides Schilling, 1928

Matériel ; identifié chez 1 & Sorex araneus, 11 A. Jlavicollis (6 C};g‘&ef
5 29), 5 A. sylvaticus (3 33 et 2 529),_ 6 Mus ")7?46??’![%%8 spagczéeg;m (3 338
et 3 99), 10 Pitymys subterraneus, 5 'M. terotus a 'L‘al'1§ (2 5‘3‘,' : : 9 ] B

Cotte rickettsie de forme sphérique est localisde dans esd 'I(J{t 11;3
et dans le plasma. La multipliea‘\tion se fait par (11VIS1"011.' 10‘11 % nn:f‘?ifegfe
cette espece, qui est trés pathogene, a un anode de txfmsmml L8 1

Dans le matériel étudié on a identifié ce pz_nram}eo chez t'oute.s ’aei%
espéces-hotes mais avee une incidence plus basse (38,1;) A))) en c.oinlpmé,té
son avee les "deux autres rickettsies. I/infestation la plus fréquente a

; 50/
enregistrée chez Apodemus sylvaticus (62,5 %)-

3—c. 2433
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upon the transport and absorption processes of different molecules and ions at
this level. The comparative studies of the saturation curves in ATP of the ATP-
ase system of the ileum of control animals and of immunized guinea pigs show
an effect of competitive inhibition as if this type of immunization induced
conformational changes at the level of the active catalytic center of the enzyme,
affecling its alfinity for the substrate. The chromatographic studies carried out
on Sephadex G-200 allowed the separation of three protein peaks with enzyme
activity from the preparation isolatcd from the ileum of {he control animals.
Except for the treatment with ribosomes from S. (yphimurium, immunization
with ribosomal vaccines resulted in the disappearance of the first protein peak
with enzyme activity (corresponding to maximum molecular weight) and the
maintenance of the other two peaks, that are affected only quantitatively.

Na*t + K+*—ATP-ase has been intensively studied in the intestinal
mucosa in relation to the active transport processes at this level and the

distribution of this enzyme system in different membrane formations.

Thus, Quigley and Gotterer [8] isolated a membrane fraction from the
rat intestinal epithelial cells, which contains most of the total cellular
Na' + K*— ATP-ase. This fraction does not contain the brush border
membranes, the nuclear, mitochondrial and microsomal membranes,
that represent a part of the lateral or basal plasmamembrane [9]. A homo-
geneous brush border fraction [10] which contains about 15 % of the
total cellular Na' + K*—ATP-ase was isolated from the same cells.
However, there are many uncertainties concerning the localization of the
enzyme system in the cells of the intestinal mucosa and its physiological
role in the active transport.

Comparing the activities of the Na* + K*—ATP-ases in the brush
border and plasma membrane of the rat erythrocytes, small differences
were found regarding the optimum pH of action, the affinity for the
substrate, the optimum concentrations of Na*, K*, Mg**, the Q,, value,
the inhibition degree with ouabain and phloridzin [10].

. The number of enzymes involved in ATP hydrolysis is not known
yet, but there are presumably several of them. Thus, a Mg*" —ATP-ase
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was demonstrated, but the relationship between the t
established. Experimentally, the ATP-ase activity is
two conditions: in the presence of Mg2* Na* and K+ (total ATP-ase
and only in the presence of Mg2+  (Mg2t — ATP-ase). The activity
Na*4-K*—ATP-ase was calculated by the difference between the two de:
terminations.On the other hand, Mg?* — ATP-ase was measured on thg
basis of its property to be ouabain-insensitive.
‘Several studies have been devoted to the effect
ed bile acids on Na*+K*+— ATP-ag
mucosa [1] [3] [6] [7] [11].
that Mg?*— ATP-ase of rat intestine is stimulate
bile acids, chenodeoxycholic acid and deoxycho
derivatives of cholic acid. The glyeine or
dihydroxy bile acids inhibit Mg2t — ATP-
In this paper, the changes of total specific ATP-ase in the segments
of the guinea pig digestive tract as a result of Immunization with ribo-
somal vaccines isolated from the four pathogenic microorganisms are
presented. A competitive inhibition was detected, set in as a result of
this treatment and due probably to the conformational changes at the leve]
of the active catalytic center induced by immunization. The induetion of
some conformational changes is also inferred from the chromatographie
behaviour of the enzyme preparations isolated from the ileum of control
animals and immunized guinea pigs. oot

s of free and conjugats
e and Mg*"— ATP-ase of rat intestinal
Thus, Hepner and Hofman [3] demonstrateq
d by the free dihydroxy
lic acid and by the kety
taurine N-conjugates of thege
ase and Na* + K*_— ATP-age|

MATERIAL AND METHODS

The crude ribosomal fraction was
cedure deseribed by Kita and Kashib
dure, gestant guinea pig females (approximately 48 days) were immuniz-
ed subcutaneously at seven-day intervals, with three doses (2 mg proteins/
dose) of ribosomes. Two weeks after birth, the newborn guinea pigs were
orally immunized with a single dose. After 7 — 10 days from immuniza-
tion, they were sacrificed and the digestive tract segments were separated,
With a view to extracting the enzyme 1 g of tissue was ground in the
presence of 10 ml EDTA N &y 5 X 10~3M solution and 0.3 ml Triton
X —100 until obtaining a homogenate. After one hour of extraction at
4°C, the homogenate was centrifuged at 7,000 r.p.m. for 10 minutes.
The supernatant representing the total protein extract was preserved,

- The total ATP-age activity wag assayed by determining with the
method of Fiske and Subbarow [2] the orthophosphate reloaged as a
eaction mixture content was optimised -

result of the enzyme reaction. The r
when testing the ATP-ase activity of the guinea pig ileum. It consisted
of 3 p moles Mg(l,, 0.5 pmoles NaCl, 0.5 pmoles KCl, 1.5 ymoles ATP
and.the enzyme preparation in a final volume of 4 ml, buffered at pH 7
with a buffer solution Tris-HCI 0.01 M. The specitic activity was expres-
sed in mU/mg protein/min/37°C, An enzyme unit represents one umole
P, released/min/37°C,

Protein concentration was ass
Lowry et al. [5].

prepared according to the pro-
a [4]. In the immunization proce-

ayed according to the method of
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level. On the other hand, it is possible that the animal organism utilj
large quantities of ATP with a view to catabolizing the ribosomes ady i 5 e !
nigtered orally and to absorbing their splitting pr(?ducts, the enzyma wed by the apl)e‘aj.lar}lf% %f ﬁgmiolﬁ?lglfmg}lllemfrﬁi enzyme preparations
funetion of hydrolyzing this macroergic compound being thus inhibi The chromatograp ;cﬂ $ Vtrol animals and from the ileum of the
Since the highest specitic activity of total ATP-ase was demonstraggplated from the ileum of ,hli}?onf r ribosomal vaccines was studied in
ed in the ileum, studies wore initiated to elucidate the inhibition typpuinea pigs immunized W‘l.t'l e fm}ma,tional changes. The chromatogra-
induced by immunization with ribosomal vaccines. To this end the varj rder t0 detqct these IJOS;Slb el oon (;1 Sephadex G—-200. cblumn under the
tion with the substrate concentration of the ATP hydrolysis rate, catalyghie separation was achieved on a Sepha
ed by the enzyme preparations isolated from the ileum of normal guinggonditions shown above.
pigs and from thoge immunized with ribosomal vaceines from S. typht s
S. typlimurium, B. coli and Sh. flexneri was investigated. The exper
mental results were mathematically processed according to Linewea,veq;
Burk and in Fig. 2 we present the plots which render 1/reaction rafe
against 1/ATP concentration in the medium. We found a competitiy
inhibition type in which the treatment with ribosomal vaccines decreage

nformational changes at the level of the ATP-ase system in the ileum,
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the enzyme affinity for the substrate. K, of the enzyme in the ileum is
affected in the highest degree by vaccination with ribosomes from Shigella !

(L1T) respectively. This chromatogram is presented in Fig. 3.
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& The elution curve of proteins in an enzyme preparation isolated from
the ileum of guinea pigs immunized with the ribosomal fraction from 8.
; ;tyf i is presented in Fig.4. The chromatogram is totally different from
“that of the control experiment, peak I disappears, while peaks I1 and I1I
areeluted with the same volumes of eluent, but areless active enzymatically.
After the treatment with ribosomal vaccines from S. typhimurium
| (Rig. b) a different chromatogram is obtained : peak I is less evident,
1 and besides peaks IT and III, which are less active, a maximum of enzyme
activity occurs in sample No. 20, eluted with 60 ml. In this case, immuni-
gation caused an increase of the molecular polymorphism of the ATP-ase
 gystem in the ileum and an inhibition of the molecular forms chromato-
© graphically separated.
| The treatment with ribosomal vaccines from FE. coli results in an
_enzyme preparation from the ileum which presents a specific behaviour
(Fig. 6). Except for peak II, well outlined, with a higher specific activity
than that of the control experiment and eluted with the same elution
volume (30 ml), and peak III, flattened and eluted with 51-—54 ml, no
evident maxima are observed.
 The highest inhibition percentages are demonstrated after immuni-
 gation with ribosomal vaccines from Shigella flexneri (Fig. 7). In this case,
© besides peaks II and III the chromatogram presents two shoulders in
- gamples No. 6 —7 and No. 13 —14 with identical enzyme activities. Immu-
nization causes both the inhibition of total ATP-ase activity and an

~ increase in the molecular polymorphism of this enzyme system.

i In conclusion, asa result of immunization with ribosomal vaccines
~ from 8. typhi, B. coli and Shigella flexneri, the first peak of enzyme
. activity disappears. Estimation of the specific activities of peak II in
the five experiments revealed inhibitory effects of immunization, which are
highest in the case of ribosomal vaccine from Shigella flexneri, and a
slight activation in the case of the ribosomes from E. coli. The activity of
© peak II is strongly inhibited in the immunization experiments, especially
with the ribosomal fraction from Shigella flexneri.
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A STANDARDIZED PROPOLIS EXTRACT
BY

NICOLAE MIHAIL, RODICA GIURGEA, DRAGOMIR COPREAN, HONORIUS
POPESCU and CONSTANTIN POLINICENCU

iF()ME DATA ON THE ANTI-INFLAMMATORY ACTION OF

Treatment with a propolis extract given daily to rats with rheumatic fever induced
by Freund’s adjuvant results in attenuation and regression of the characteristic
symptoms : softening of the articular cartilage and infiltrative lesions. The
mechanisms and physiological connections following the treatment are discussed.

Several papers on anti-rheumatic drugs mention substances of diffe-
“vent chemical classes that improve or resolve the inflammatory process [1],
" [8], [9]. A few researches show the propolis extract to have an anti-in-
flammatory action too, due to its content of flavonoids [5]. ;
| Starting from these premises we investigated in the present work
the effects of a standardized propolis extract upon induced rheumatic
fever (RF) in rats.

MATERIAL AND METHODS

White Wistar rats, males, 60 days of age (weighing about 180 g
~each) were chosen as experimental animals.

-~ RF was provoked by injecting complete Freund’s adjuvant ( Myco-
- bacterium tuberculosis var. hominis) freshly prepared, in the planta of the
- right posterior foot in a dose of 0.75 mg, in a volume of 0.3 ml in paraffin
0il per animal.

ae The standardized propolis extract [15], [19], containing 5%, biofla-
~ vonoids (expressed in crysine), was given to the animals in their drinking
© milk in the morning before feeding. The controls received starch dissolved
~ in the same ration of milk and in the same concentration as the solution
- of propolis. The daily dose was of 15 mg/100 g body weight.

- The rats weére divided into the following groups : — a control group

 with untreated RF ; — a group treated during 10 days with standardized

~ propolis extract before inducing RF, then another 20 days after RF has

~ been induced ; —a group treated with standardized propolis extract begin-

ning with the day of RF induction, during 30 days.

Ten rats per variant were sacrificed by decapitation at 14 and 30

days from the beginning of the treatment. Immediately after sacrifica-

tion the hind limbs were amputated and fixed in 10% formalin for 48
hours. The pieces were decalcified in 59, nitric acid for 24 hours, then
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included in paraffin, 7-micron sections were made and stained with haema.
toxylin-eosin, Giemsa-Romanovsky in order to identify the blood elements,
azan for collagen, the Mazia reaction for total proteins, the Hale reactioy
for demonstrating the acid mucopolysaccharides and then the LDH-reaction
on pieces of frozen joints [2], [4], [13], [17]. '

1, — Articular cartilage
f the knee in 2;0 normal rat

Macroscopically, 24 hours after the injection of complete Freund’s i
adjuvant the hindleg swells and becomes red and hot, which denotes an
inflammatory process. The subsequent evolution of the inflammation
brings about necroses of the toes ; sometimes the symmetrical foot is also.
affected. At the level of the knee the synovial space increases and a decal-
cification of the epiphyses takes place. Thirty days after RF induction
a microgeodesic aspect becomes obvious radiographically in the distal
part of the tibia and the tarsus. According to the data of Martel et al.
[10], the lesions appear 14 days after the injection of Freund’s adjuvant,
In our case they appear much earlier. : ;

Microscopically, typical symptoms of RF appear at the level of the.

RESULTS AND DISCUSSION

=
ga

articular cartilage, marginaliy, in the vicinity of the fibrocartilage after
14 .and especially after 30 days (Figs. 1 and 2). The lesions are produced
by inflammatory granular processes, with a chronic aspect and nodular ; .
infiltrations (Fig. 3). B o
Cytologically this territory is a connective tissue with many fibro- ‘;dular infiltrate in a rat
blagts and round cells (leucocytes and lymphocytes). In some places withrheumatic fever. Ob. 20,
enlarged capillaries may be observed, full with leucocytes or fibrin
thrombi. As shown elsewhere, infiltrations appear in the synovial rheu-
matoid tissue and activation of the T and B lymphocytes as well as
of plasma cells takes place [14]. Since our animals were sacrificed shortly
after RF induction we did not find some symptoms mentioned in the
literature: thickening of the synovial villosities, the development of a
fibrous tissue from the capsule towards the surface of the cartilage, and |
a lympho-plasmocyte infiltrate. : j
Treatment with a standardized propolis extract during 20 day
after RF induction results in regression of the articular cartilage soften
ing and regression and fragmentation of the infiltrative lesions (Figs. 4
and 5). Therefore a prolonged treatment with a standardized propolis
extract may have an intense action upon the lesions occurring in R SRS Granular infiltrate -
When the standardized propolis extract is administered before the induc- on the surface of the articular
tion of RF there are no effects on the mentioned lesions. Comparative cartilage of arat with rheuma-
histochemical data show little differences between treated and untreated 'gcnie":rffllgglgiﬁts qg(llj l‘QH;:)d
joints (collagen, LIDH activity, total ‘proteins), with the exception of ¢ R
mucopolysaccharides which evince less intense reactions at the surface of
the joint cartilage of treated animals as compared with controls.
~ We consider that the standardized propolis extract has positive
effects in the immunological reactions [7]. Genetic and endocrine factors
and especially immune ones are involved in RF, the adjuvant producing
an increased immune answer against a thymus-independent antigen,
it being able to activate the macrophages [3], [12]. The flavonoids of =

i

pm—
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polis extract work ag g reversible oxido-reductive System syner-
y with the ascorbic~dehydroascorbic acids [16]. Treatmentg with
olamines [18] or witp corticosteroids [11] are effective in RF,
. e attenuation of RE by flavonoids may be due to an adrenal
uence. However, we were not able to demonstrate any direct action
propolis extract tpon this gland [6],

lucidation of the mechanisms of action of propolis treatment in
therefore necessary.,

.
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BY
OTINBERG, AL. SAUCIUC*, SMARANDA KELEMEN and ECATERINA DUCA

“The in vilro and in vivo action of a new biosynthetic antibiotic preparation,
A 37.4, on HeLa cell cultures and on the evolution of solid Guérin T-8 tumor
was investigaled. The results obtaineﬁd allow to consider this isolated secon-
~dary metabolile as a potential cytostatic and antitumor agent.

/

One way of increasing the effectiveness of antineoplastic chemo- M
erapy is provided by identification of new cancerostatic agents for ‘

Of the natural compounds synthesized by microorganisms, antibio-
arouse increasing attention due to their cytostatic and antitumor
tions observed with some secondary metabolites [15], [20].

In the last 25 years a great number of antitumor antibiotics which
bit the vital functions of both normal and malignant cells have been
covered. In the last decade some cancerostatic agents acting on human

15 have been identified among these compounds and used in anti-

astic chemotherapy [22]. This preferential action on the cancerous
l1is due to its morphofunctional, biochemical, biophysical and antigenic

- Chemotherapeutic screening programs aimed to identify new can-
static agents require a multistage investigation, both in vitro and m

to the action of drugs with supposed antitumor effects on various
ogical systems characterized by different reactivities (61, [71, [9],

MATERIAL AND METHODS

~ Assessment of cytotowic action on HeLa cell cultures. The cytotoxic
ion was assessed by comparative follow up of the total protein dynamics
the evolution of cell cultures treated with A 37.4, of cultures
“ubated with propylene glycol and of controls.

The test tubes were inoculated with 1 X 10° cells and after 24 hours
culture medium was replaced with a medium containing either 1.5
of the antibiotic preparation A 37.4, or its solvent, diluted propylene
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At 24, 48 and 72 hours of culture dev
discarded from the test tubes and the cell layer wag washed with TF
and subjected to total brotein determination [10], [16]. o

Five culture tupey were used for each type of culture and timg
interval, and the statistical analysi
“t" test.

Boaluation of antitumoy activity. White Wist
150 g and bearing Lymphotropic epithelioma Guérin T-8 of
with subcutaneous development were used,

The treatment started 24 hours after the tumor try
for 16 days. Then, the animalg were sacrificed, the tu
Wweighed. -

The antitumor treatment with the breparation A 37.4 wag applied
either alone in doses of 0.15 and 0.075 mg/kg body weight, administered
Lp. at two-day intervals, or combined, by Lp. injection of the drug (0.075
mg/kg b.w.)at 2-day intervalg concomitantly with g, daily administration
of chemically moditied nystatin (NsMC L, 1980) in a dose of 300 mg/kg
b.w./i.p.

/For & proper evaluation of the antitumor
A 37.4, some animals received NsM( 1980 (
propylene glycol (diluted 1 :10) which is the vehicle for A 37.4.

The antitumor activity was assessed by determi
regression, through the establishment of {he Statistical significance and
of the T/C ratio (Where T = mean tumor w.

eight of the treated group
and C ='mean tumor weight of the contro] group).

elopment the medium wag

nsplant and lagted
nors removed and

activity of the drug

RESULTS

The experimental results registered durj
of the antibiotic breparation A 37.4 op th

¢ development of Hel cel] |
cultures are presented in Fig, 1.

S was performed using Student’s'f;

ar female rats weighing =
solid type &

300 mg/kg b.w./i.p. daily) or |

ning the mean tumor

ng the testing of the action |
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- hows that the A 37.4 isolate induces an inhibition of culture develop-

- tures:sno Pohet ‘

: iR is bserved with pro-

ey 80 totoxic effect on HeLa cells is also obse C

1 4 A(SI)IT%I(:)T Oibllustrated by decreases of protein values by 10 — 15%,

by e éhe control values. ] il '

§ Lonb ared'tj(f)ore it is appreciated that the inten.sm'y pf the mhél}alltosytgggl‘{oiré
d %hg?A 37.4 on cell cultures is slightly diminished by the cytoto>
induee 5 0]
off lvent. 1
T ivi reparation A 37.4 could not be provec

itumor activity of the prepara 1 i
: 1;%6 \E\tg:ltlell.chninistered alone in the doses stated above since i
W'ltlle%ed a lethal effect after 2 — 3 1113ect10ps. et et

. The results of the experiments testing the co:rlnblnec A

with A §7 ") and NsMOC 1980 are presented in Table 1.

Table 1

ibioti ; ion A 37.4 (0.075 mg/kg b.w./i.p.

i g i [ the antibiotic preparation ) D

Amm{mm ~£~ld'lx((]1]xlni?1islcn,\(l in association with NsM(C 1980 (300 mg/kg b.w./i.p
) : daily) on solid Guérin T-8 tumor

% Tumor| Statistical TG
o i ignifi value
regression| significance €

Mean tumor

Group/Treatment weight (g)

] 1.1(12 -~ L =
Control 10.04-1.1(12)

‘ — £ 1.00
Diluted propylene glycol ]0.f)i1.2(9) e gl faat
NsMC L, 1980 9.311.9(9) 7.0 e
87 o NaMG 1080 5.340.6(3) 47. p<0.
- Figures in brackets indicate the number of animals.
o gures

- . 2 ¥ . tv
. ily i.p. inj 8 of propylene glycol did no
i served that daily i.p. injections o ylen L
e tltjjhtas t(l)lt;Ibl(E)ll“ g(evelopment, since the mean tumor weight of this group
c I » 1
~ 3&8 similar to that of the control group. - g e
o Administration of NsMC 1980 to rats bearing Guérin SR
iﬁﬁuéed-réllnonsignificallt antitumoral effect, the mean tumor regress

18 O}
s //fCONrRO\_
150 A APROPYLENE
v ~ 7 elycer
5120 /;/
= /o Fig. 1. — Protein content of HeLa cell
{100 /j.ﬁ/" cultures incubated with the antibiotic
lg 80 ( breparation A 37.4 (1.5 mg/mi),
o
o
S 60
T o
20 oS

BTt e

72 hours

It is observed that the values of proteins which ¢
development, of treated cultures are significantly
compared to the controls. The dynamics of tot

haracterize the
decreased (p<0.001)
al proteins in treated cul-

- i T treated
it ; %- On the other hand, in the group ,
r%%lﬁtezeg7zelg§sooéa?2éy \\Zit/ﬁ NsMC, the mean tutmoll‘ “ielgh{‘hsilsu;g\?gfdz
- Wi . L ; 0 the control value. i
ionifi ; <0.002) compared to ’ 2
z&%}%ginﬁegfgggiie E)If) 179, “Zith a corresponding T/C value of}O.oS.
4 _:_ £ ,b L

DISCUSSION

k ( ' ical agents with antineoplas-
~ The identification of new pharmacological agents 0

i tic activity represents a major concern at present, when chemotherapy
| holds pride of place.

The multitude of biosynthetic, semisynthetic and sy.ntil}eﬁic }f;;?l(s)%lbn%-
ces with supposed antitumoral action led to the inelusion in the ¢

elimi 7 an vilro testing on HeLa.

: i i rograms of a preliminary in i ) i

Ia%¢¥§. sc(;rltlag;}ggs I-)cel% cultures of human origin Wh}lch Eh(gl’ge I;egﬁéz
: :Illle selection of some true and potent cytotoxic andjor ecytos gel

6], [0, [17], [19], [21].
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In witro testing of the antibiotic Preparation A 37.4 showed that the
drug induced a significant inhibition of HeLa cell culture development,
The profound alteration of the dynamics of cell total proteing by the
drug allowed us to consider it as a cytostatic agent. :

Although for some compounds positive correlations have heen esta-
blished between direct in vitro cytotoxic activity and the iy Vv -antity-
mor action [1], [8], [17], [19], [23], for the characterization of drug
a8 a cancerostatic agent a Screening test on tumor bearing animals - ig
required because of the internal selfdefence and control mechanisms fune-
tioning in an animal organism which can prevent the malignant transfor-
mation and evolution of some cells,

Therefore, we performed an i pipg test of the antitumoral action
of the biosynthetic secondary metaholite A 37.4 on rats bearing Guérin
T-8 tumors,

The treatment with the drug alone diq not allow us to distinguish
its antitumoral activity because of jtg high cytotoxicity and the death
of animals,

However, in vivo testing of the antibiotic Preparation A 37.4 given
concomitantly with daily injections of NsMC 1980, that is a combined
therapy, revealed g significant tumor regression.

The results of the present investigation have Important theoretical
and practical implications by the identification of g potential cytostatic
and antitumoral agent, A 37.4 and also by pointing out the Protective
effect induced by NsMC on the organism against the high cytotoxicity
of the drug. !

Although the administration of the antibiotic preparation A 37.4
Was not compatible with the combined treatment by
association of NsMC 1980 with A 37.4 completely eliminated the lethal
effect of the drug. The dependence of the drug antitumoral action on
NSMC points out 2 new of this polyene antibiotic
[2]—[5], [11]—[14]. |

The comparison of the evaluation indexes

of antitumor activity of
the drug A 37.4 (mean tumor

regression of 479, and T/C value of 0.53)
with thoge imposed by the multistage Streening programs of the Ingsti-
tute 'of Microbiology and Experimenta] Therapy in G.D.R. and of the
Cancer Chemotherapy National Service Center in the U.8.A. [7], [9],
[17], [19], for selection of tancerostatically active agents in a first step
(mean regression of 359, and T/C ratio of 0.54), allows us o consider
the isolate A 37.4 ag 2 potential antineoplastic agent. i

The results obtained by us in this preliminary investigation require
its testing in the next steps of the complex Sereening program,
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NUCLEAR MATERIAL ELIMINATION FROM THE ﬂEp-Z
LINE CELLS DURING ADENOVIRUS 3 REPLICATION :

BY
GR. MIHAESCU, L. GAVRILA, 1. ADERCA and D. MISCALENGU

-

Adenovirus 3 infection of thioacetamide pretreated cells of HED-2 line reveals
specific nucleolar aspects at the ultrastructural level that can be interpreted
in terms of gene action (i.c. the synthesis of nucleolar fibrils on a rDNA tem-
plate). At the same time, condensation and fragmentation of nuclear material
take place, which are followed by chromatin blocks elimination into the cyloplasm
and their enzymatic digestion. These phenomena are well correlated with thioacet-
amide effects as well as with viral infection.

The complex virus-host cell interactions are predominantly manifest-
_in what is commonly called ‘viral order domination” which implies
v deviation of cellular syntheses that normally take place in the host cell,
ding to the formation of the pool of viral precursors components.
The effects of viral infection on the genetic material of host cell
have been analyzed in many instances, both in animal and bacterial
Chosts [2], [3], [4], [9], [11]. : e
Adenovirus infection induces a wide range of chromosomal modifica-
ns, depending on the virus serological type, the cell substrate as well
the virus dose used as inoculum. : e
The present paper provides ultrastructural proofs of the marked
ts induced by adenovirus 3 on the genetic material of thioacetamide

reated cells of HEp-2 line.

L MATERIAL AND METHODS

Cells of the HEp-2 line from the Cell Cultures Laborétory of the
tute of Virology, grown on Eagle’s medium supplemented with 109,
rum have been used in our experiment. When the monolayer was
st complete, the cells were treated with thioacetamide in NaCl
o solution for 3 days, in a quantity equivalent to 150 mg/l medium/
After the last treatment, the cells were infected with adenovirus 3, :
24 h postinfection they were fixed in 29, glutaraldehyde buffer and \
fixed in 19, osmium tetroxide. The thin sections were stained with
yl acetate and lead citrate and examined under a Phillips 201 EM.

RESULTS AND DISCUSSION

‘Thioacetamide treatment leads to a quantitative diminution of the
lasmic ribosomes followed by nucleolus hypertrophy [1], associated
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Wwith g ribosoma] gene a.mplification, Whose Cytologicay] Proof jg g large
humber of functionaHy active mininucleg] [6].

The adenoviryg infection of thioaeetamide Pretreated cejq leads
to a diminjsheq Productive effi_cieney; viral matrices are frequently pre-
Sent in the nucleus of infected cells, byt Progenitive viral barticles are

i 7].

our materia] 45, interesting electroumieroscopie aspect is reppe.
sented by two distinet masses of the fibrillay Component, quantitatively
diminished, united by g, double linear electronclogy Structure (Figs 1—3).

morphologically Similay Structure ig Clcountereq jy thioacetamide pre-

Strueture jg difficult ¢ ascertain fop the moment, Qpe fan assume thig

Skein-like electrondense structures, Which have also heen observed
in othey viral infectiong [9], are encountere( quite frequently in the
hucleyg. They suggest g chromaitip condensatioy in which Some aregg
maybe the hete ‘ochromaytic ones (Figg, 9, 6), are individualized, but a

viral Component Synthesis anq does not reflect g, Primary Virus-hogt cell
interactjop effect, Subsequently, dense chromatin blocks” are transferreq
from the nucleus to the cytoplasm (Figs 7,8), where they are enzymatically
degradeq (Fig. 9), Perhapg under the action of enzymesg released from

of the HEp-2 line ceqp nucleus, Nucleolyg is segregated.

lar Component (9) is hypcrtrophic. The Tibrillay Component (1) is sub-
divideq into two distinct masses, uniteq by a double structure With an electron-
clear core (arrow). The vira] Particles (vp) do Bot reach g crystalline arrange-

X
Fig. 4, — A similap structure a4 in Figg o and ‘3 in {, nucleolyg (arrow) of
,thioacetamide treated hyt uninfecteq cell. x 40,000,
g5t Several skein-like structureg (arrows), randomly distributeq among
Viral matpix COmponentg (VM) that appear in {he nucleuys, Nuclear thvelope g
discontinuous (double AITOWs) ang g Paracrystallipe inclusion (1) with 4 few
viral Particleg Teached the cytoplasm, X 32,250,
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lisosomes, whose permeability is getting higher due to thioacetamide treat-
ment. The alternating dense and clear areas, alongside of a structure
which seems to be a chromosome fragment (Fig. 9) suggest an ordered
sequence of chromatin areas with different levels of resistance to the
nzyme action, as an expression of different degrees of chromatin spirali-
zation and condensation.

In thioacetamide untreated cells of HEp-2 line, infected with
adenovirus 3, we have not encountered these processes of chromatin con-
densation and cytoplasmic elimination [5]. The chromosomal modifica-
tions observed under the light microscope are especially induced by
oncogenic representatives of adenoviruses [2].

‘Which is the role of thioacetamide in the induction of these proces-
ses? It is possible that the degradation of cytoplasmic ribonucleoproteins
as a consequence of thioacetamide treatment is followed not only by an
increased nucleolar activity, but also by activation of the synthesis of
a wide range of proteins whose half-life is greatly reduced after treatment
[1]. Subsequent infection with adenovirus 3 takes place when the cell
discharges a high synthetic activity and perhaps the more intense the
latter, the more marked the effects of the former. On the other hand,
the increased lysosomal membrane permeability after thioacetamide
treatment, amplified by viral infection [12], may represent a way through
which these modifications are enhanced.
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Fig. 6. — Chromatin condensation occupying large nuclear arcas. % 24,500.

Figs 7 and 8. — The large chromatin blocks (C) released into the cytoplasm.
32,250 and 39.200 respectively.

Fig. 9. — Chromatin blocks with an ordered siructure of alternating dark and

clear zones are presumably enzymaiically degraded in the cvioplasm. x 32,500,




AN ASSESSMENT OF THE CLASTOGENIC POTENTIAL
OF TWO PESTICIDES IN HUMAN LYMPHOCYTES
IN VIR
BY
RUXANDRA TARNAVSCHI and GORNELIA GEORMANEANU

The clastogenic ability of two pesticides, chlorisopropylphenolcarbamate and iso-
propylphenolcarbamate was assessed in 72-h human blood cultures. o
The effect of four concentrations (5, 10, 20, 40 pg/ml). administered during the
last 24 h of incubation, was studied in comparison with control cultures.

In none of the treated cultures were chromosomal aberrations found to surpass
control values:

A complex study of pesticides is justified by their wide utilization
50 -that most people are exposed to their influence.

A large number of pesticides including insecticides, fungicides,
herbicides, acaricides, growth regulators and inhibitors, seed sterilizers,
are used either in granular form or as dusts, sprays, and aerosols.

Humans are affected either by handling these agents, because of
the ecological area or by consuming toxic residues in food. Hence, a few
people, such as agricultural workers, or workers in pesticide plants, are
exposed daily to high concentrations of toxins, while most people accu-
mulate small amounts of pesticides in food.

All organic pesticides are metabolized in living organisms or are
chemically, thermally, photolytically, and microbiologically degraded in
the environment [2]. The extent and nature of these transformations
vary with time, chemical structure and physical form. The transforma-
tion of some of these agents occurs in a few minutes while that of the
others requires months or even years.

Beyond the acute or chronic danger of intoxication the possible
mutagenic effects can threaten the genetic health of future generations
[2]. Therefore investigation of the genetic effects is of major importance.

Clastogenic, mutagenic and carcinogenic effects of pesticides on
genetic material have been reported in earlier investigations [4],[6]—
[9], [12]— [14] carried out by in wvivo and in vitro experiments and the
study of the workers handling these substances. _

Because of the apparent relationship between chromosomal damage,
mutagenesis and carcinogenesis, analysis of induced chromosomal aberra-
tions has become a useful tool in evaluating the hazard involved in envi-
ronmental mutagens and carcinogens. This is one of the most widely
utilized methods in detecting genetic damage in man [6].
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MATERIAL AND METH OD

The two carbamates, chlorisopropylphenolcarbamate and isopropyl-
phenolcarbamate tested by us were synthesized by the Chemical Insti-
tute Cluj-Napoca. They are herbicides with a systemic action, used in
agriculture as growth inhibitors.

The experiment was carried out on human blood cultures from heal-
thy donors who had not been submitted to any recent chemical treatment
or irradiation and had not suffered of late from any viral disease.

The blood cultures were set up by the modified Arakaki and
Sparkes method [1]in IC-65 medium (Cantacuzino Institute) supplemented
with 209, calf serum (Cantacuzino Institute), 1-glutamine 19, and phyto-
haemagglutinin M (Difco).

The four pesticide concentrations (5, 10, 20, 40 ug/ml) were added
to the 72-h cultures, during the last 24 h period before harvesting.

Cultures treated only with the solvent (propylene glycol) were used
as controls. Colchicine was added in a concentration of 5 pg/ml 90’ before
the cells were harvested.

After a hypotonic treatment with Kl 0.75% for 15’ at 37°C, the
chromosome slides were prepared consecutively to four methanol-acetic
acid fixations, flame dried and Giemsa stained.

A number of 100 metaphases from each concentration and for each
pesticide were analysed. The same number was examined for control
cultures.

RESULTS AND DISCUSSION

Results of cytogenetic analyses carried out on human blood cul-
tures treated with four concentrations (5, 10, 20, 40 pg/ml) of the two
pesticides, as well as on untreated controls are shown in Table 1.

Chromosomal aberrations scored were : breaks, fragments, spirali-
zation defects, numerical variations and premature chromatin condensa-
tion (PCC).

»  Gaps were not .recorded as chromosomal aberrations, but break
was considered as a basic chromomere lesion.

The frequency of abnormal cells ranged from 0 to 5.45 9, for treated
cultures and 4.659/, for controls, so that the difference is not statistically
significant (2 test).

Only a few cells with spiralization defects were seen : 1.94 9, for
chlorisopropylphenolcarbamate and 0.008%, for isopropylphenolcarba-
mate. Spiralization defects have also been described elsewhere as being
induced by some pesticides [3], [15].

In our study endoreduplications were found only after isopropyl-
phenolcarbamate treatment : 0.82 % at 5 pg/ml and 0.759, at 10 ug/ml
concentrations.

Among the numerical variations tetraploidy, triploidy, and small
heteroploidy were observed more frequently after isopropylphenolcarba-
mate treatment. This could suggest a possible action of pesticides inter-
fering with cell division processes.
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~ The premature chromatin condensation (PCC) has only accidentally
occurred after 40 pg/ml treatments.

- From our experimental data it can be inferred that neither chloriso-
propylphenolcarbamate, nor isopropylphenolcarbamate has significantly
increased the chromosomal level in any of the concentrations used.

Table 1

Chromesomal aberrations induced hy chlorisopropylphenolcarbamate and isopropylphe-
nolcarbamate in human blood cultures

Corten= Nol.l?r Aberrant Gaps Breaks |Fragments| 532]?1'({'3_‘ Nu‘x'nc{-ica-] PCC
tration | €€Ms cells Dos Bar Dok feile varialions
; ol S S SN No. No.
wg/ml ined [No. o cell cell cell !No., % [No| % [No. o
Chlorisopropylphenol-
carbamate
5 110 | 6| 5.45| 1] 0.009 4 | 0.036] 2| 0.018 —| - = e
10 ’ 208 15 [ 2,40 | 3| 0.014] 3| 0.014] 1| 0.005 —| — == - =
20 0115 = — — — = — = — — A o et —
40 [ 103 15 | 4.83 | 1] 0.009 2] 0.019 1] 0.009 —| — = = 1 0.97
Conltrol| 43 214.65 1] 0.023 2| 0.046] —] — - = - = e
N2= 7407
P~ 0.10
[sopropylphenalcarbamate
5 122.1.1 1 .0.81:] 3:].0.024] —| . = 1{0.007) 1(0.008 2| 1.64 | —| —
10 134 | 21 1.49 [ 4] 0.029] 1| 0.007! 1| 0.007] —| — 41298 —| —
20 113 13 12.65] 1] 0.008 1] 0.009 2| 0.018 —| — 170.8 | —| —
40 130 | 4 | 3.07 | 4] 0.030] 2| 0.015] 2 | 0.015] — — 3o 281415077
Control 43 (2] 4.65 | 1| 0.023[ 2| 0.046] —| — — e = — - =
%2 = 3.156
P~ 0.50

The absence of the clastogenic effect has been earlier 1‘ep01‘teq for
other pesticides, in studies on blood specimens collected from pesticide
workers [6] and on human blood cultures and rat thymocytes [10].

A dose-dependent clastogenic effect was found after pesticide treat-
ments in vitro, on human blood cultures and bone rat marrow [4].

Increased chromosomal break and a constant damage of Y chromo-
some [13], as well as chromatid type and labile chromosome_ type aberra-
tions have been reported to occur frequently both in pesticide workers
and in control groups of factory employees [7]. e

Many structural aberrations may lead to cell death and this is
sometimes considered as a result of the toxic action of pesticides [5].

A mutagenic action of pesticides has been observed by Fishbein
[2] in 709, of the tested carbamates and by Seiler [12] who suggested
that some of these chemicals could produce an irreversible alteration
of DNA.

Many of the pesticides investigated can produce an increased fre-
quency of the sister chromatid exchanges (SCE) without having any
clastogenic action [14].

A SCE frequency increase can appear at much 10\§’er dqses thayn
those producing chromosomal aberrations. The pesticides investigated in
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present study might induce a mild damage at the DNA lcvef wlueh
not e‘ipressed as chromosomal aberrations.

Our experimental data can not be used alone as an indicator of
the genetic damage induced by &he chronic effect of pesticides. ' -

For the extrapolation of the in vitro experimental results to chronic-
ally exposed humans, additional factors must be taken into account,
as : individual data, human metabolism, genetic heterogenicity of human
population, and envn‘onmental factors [4], [-L1]5

CONCLUSIONS

The experiment conducted on human blood cultures shows no clasto-
.genic effect of the pestlcldes chlonsopropylphenolc%rb%mate and iso-
propylphenolmrbf\mate in the four concentrations used. :

Detection of pesticides free of mutagenic and carcinogenic effects
is of major importance for agriculture.
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