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CUMELLA AFRICANA N. SP. AND MAKROKYLINDRIUS
(COALESCUMA) REVSSI N. SP. (CUMACEA, CRUSTACEA)
FROM THE SAHARIAN BOTTOM OF THE ATLANTIC

BY

MIHAI BACESCU

The author reports 3 Cumacea from the West tropical Africa waters of which two
new species, all from the sandy bottom of the Mauritanian Atlantic : Cumella
africana n. sp., common on the bolloms of 14—96 m. and Makrokylindrus reyssi
nsp. (1045 — 1124 m), also differentiated by a dichotomic key for the 6 species
of Makrokylindrus ciled in the West Africa, between parallel 35°N and 35°S,

and 3/, spiniven(ris.

In the present note we deal with :

1. Cumella africana n. SP.

(Fig. 1)

Description. &. Tegument - glabrous. Eyelobe (Fig. 1 A and B)
disc-shaped, with 2 antero-lateral setae, five ocular lenses disposed as
follows : one large anterior lense, two postero-lateral smaller ones and
two others antero-lateral, still smaller, all of them embedded in a black-
brown pigmented mass (Fig. 1 B).

The antenna flagellum, tight in its lateral notch, reaches but the
half of the free thoracomer III.

The last peraeopod, very slender, with the carpus exceeding twice
the length of the propus (Fig. 1 D and E, to be compared with 1 ).

REV. ROUM. BIOL.-Z00LOGIE, TOME 17, N0 3, P. 143151, BUCAREST, 1972



144 MIHAI BACESCU

Uropods slightly longef than i
according to individuals of C. Limicola from the Bla

l<‘i;.{..1.—C11mella africane n. sp. A, B, E, G

: -sp. A, B, E G g;CDH 9;F 1, ¢ imi

9 5 A, V‘fro.nlahlobe :.md pseudorostrum, lateral view; B, id., from+a})0vc ; (‘Clilcllnelgl' gmlcgla

5 @5 Lk, id. 3 F, id. of C. limicola &; G, pleotelson and uropods 3 H,, id.‘ SE',I ,l(lp gf
C. limicola & (Black Sea). I, according to Bicescu 1954 ; the oihcrs, orig T

?. The whole tegument—somewhat calcified for ! i

b—s g ta Cumella — ig

covered by a sort of gra,n}ﬂ.atlons rather than by scales (Fio‘.m;e }'(IL) anlc;
by‘rare but long and visible setae. Carapace does not tf)resent true
carinae ; total absence of spines on the dorsal length. I

Eyelobe. with two very small anterior pr rati i i
. g prolongations like 2 litt
1h;orns, 2 la,t_era,l setae and a pigmented mass of two he?nispheres, generlﬂllgi
Oan by a bridge (Fig. 1 C); four lighted points shine in this mass, the
only indication — not clear — of the existence of some minute le’nses
coylii I’;ggieca,raplace, zspeclally on t&e edge of the pseudorostral Iobe, somé
yling proiongations emerge (Fig. 1 A ig i
like some parasitic Protozoa. ¢ ' B and Fig- 1 0) which Lok
Peraeopods I and TII somewhat similar to

£ C. limicol
the coxa which is + trapezoid-shaped, not elonga tmicola, except for

ted. The last two pairs

n @ (to compare figure 1 (¢ with 17,
ck Sea),
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of peraeopods are much more slender and the relation between the
length of the joints is altogether different: the ecarpus is also in @
approximately twice as long as the propus (Fig. 1 D) and the basipodite
is almost glabrous (Fig. 1 E).

Uropods (3 ) are strikingly similar to C. limicola, differing only
in their shorter basis and their longer rami (Fig. 1 H; fig. 1 G, to
be compared with fig, 1 I, for instance).

For other features, see figures and data given in table 1.

Size: 2—2.2 mm (3 9).

Material. Over 20 specimens captured exclusively by dredging, on
sandy bottom, between 14 and 96 m, along the Mauritanian coast,
during January-February, 1971, at the following stations of the Thalassa
expedition : St. X023, 14 m., typic sand by Branchiostoma nigeriensis :
2 99; 2 38; 18°59'2"'N; 16°22'7""W; St. X041, 52 m., sand, shells :
4 2955 &4 1 juv.; 20°10°5"' N ; 17°32'9""W ; St. X068, 96 m., muddy
sand : 2 29; 2 48 1 juv.; 20°47'6"N; 17°36'6"'W,

Holotype & (St. X068), under No. 185 in the collection of the
“Gr. Antipa” Museum ; allotype @, id., under No. 186 and 16 paratypes,
id., No. 187.

Feology. Considering the Cumacea asgociations where it was taken
— and where the species of Bodotria, Iphinoe and FKocwma as well asg
Branchiostoma massively predominate — Cumella africana should be, as
opposed to the Atlantico-Mediterranean Cumella, psammobiontic rather
than iliophyle. Since none of the specimens studied — where adult males
predominated — was captured in the plankton, not even by nightlight,
we assume that §& of this species do not undertake night migrations
towards the surface ag their parents do.

Remerks. In Cumella africana, features of €. limicola (uropods)
are associated with characteristics of C. pygmaea (eyelobe, thinness and
relation between the last peraeopod joints, the length of the flagellum
of A,). It clearly differs from C. limicola : the male by the absence of
the rich ocular group composed of 9 lenses of which 2 are lodged in the
pseudorostrum (character of the subgenus Cumewingia (Bic. 1971) and
by the shortness of the flagellum of A,; the female, by the absence of
carinae and especially of carinal spines, and by a different relation
between the last peraeopod joints (Table 1, where its pieces were com-
pared with those of C. limicola from the Black Sea).

Despite the fact that 18 species of Cumella are known in the
Atlantie, almost all quotations refer to the NE regions or to tropical
America ones of this ocean. In the African waters only one single species
— Cumella limicola — was mentioned and this only by the coast of
Morocco, not far from Gibraltar [6]. Jones (1960) also reports a Cumella
sp. at the other extremity of Africa (34°09'8"'S; 18°26'1"W), equally
on. sandy beach, at 9 m., which he considers to be close to C. hispida
or C. michaelseni Zimm,

As a matter of fact, the quotation of C. limicola should be confirmed
in the light of the existence of the species described in the present paper,
which could be easily mistaken for C. limicola, especially if only the
§Q were considered.
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Table 1

The morphelogic featutes which distin,

SUisk Cumelly species previously mixed up

Cumella limicola

Cumella africana

Some characteristics
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C. africana certainly belongs to the Atlantico-Mediterranean Cumella
group, and not to the Caribbean or the Indo-Pacific ones [2].

2. Makrokylindrus (Coalescuma) reyssil n.sp.

(Fig. 2)

Description : @ ovigerous. Oarapace large (1/3 of the total length,
uropods ineclusively), globulous, without crests or tubercules, soft, non-
calecified. It points out some double dorso-median gibbosity following
the depression of the frontal lobe (Fig. 2 A); entirely covered by minute
spinules and rare, long setae. Antero-inferior gide of carapace pectinated.
Pseudorostral lobes 4- sharp, without antennal notch and with a girdle
of ventrally increasing hairs. Same rare pilosity on thoracomers and
pleonites. Thoracomers 3 and 4 coalescent. Pleomers thick, the distal
one, just a little shorter than the last but one, presents small spinules
on the caudal edge (Fig. 2 B).

The telson, inclusively its terminal spines, does not exceed the
length of the last two pleonites taken together; perfectly cylindrical
and definitely shorter than the uropod basis (Fig. 2 B). Its postanal
portion — terminal spines taken into account — represents but 1/6 of
the telson; without spines, 1/10 (Fig. 2 O); it presents 4 pairs (3 in
QQ P) of lateral spinules and two strong distal spines bent towards the
median line. Near the anal valves, i.e. on its inferior face, the postanal
portion bears several rows of minute spinules. Rare setae on the entire
telsonie cylinder.

The uropod peduncles exceed by much the telson and bear 18 —19
flagellated short spines on the interior edge; on the external one, some
simple setae, like those on the exopodite. The lagst one much longer than
the exopodite (Rp. 16:10, without taking into account the terminal
phanera) (Fig. 2 D). Endopodite—3-articulated, each joint bearing 2
flagellated spines — ending with a short, strong thorn.

The small 3-joints flagellum of A, shorter than the proximal joint
of the large flagellum. Mandible with 11 mobile laciniae between pars
incisiva, sharp, and pars molaris, prominent. Maxilliped III with its
basis twice broader distally; otherwise, the common type. Peraeopods
are clearly seen in figure 2 A. The only one bearing spines is peraeopod
II with 2 strong spines at the end of the basipodite and some smaller
ones on the proximal face of the meropodite. Exopodite 4 —5 articulated.
Peracopod I very bristle as it was maintained only in one M. reyssi

of the 8 specimens examined; the basis presents 7—8 huge plumose
setae around its distal end.

343. The juvenile males examined have but first signs of exopo-
dites at peraeopods III and IV and at A,; the differentiation under way
does not differ from @ @ with regard to appendage, except for A,; this
consists in thick joints (Fig. 2 E, somewhat of the Leptostilis type).

Size 9 mm.

! Dedicated to colleague Daniel Reyss from the (.0.B., France.
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Material. 1 @ with embryo, 5 @ P and 2 & & P. St. X046, 20°
499N ; 17°568'8"'W ; 1120 m., sandy mud. St. X055, 21°45’6''N ; 17°39'18"
W; 1 @ with embryos and 1 juv., 1045 m., mud.

Holotype ¢ (ST. X046), No. 197, coll. “Gr. Antipa” Museum,

Remarks. M. reyssi is one of the few Makrokylindrus having not
only the tegumen but also the appendage unarmed. Indeed, as against
the thorny thoracopods of most species known [4], [8], [9], the character-
istic of our species is precisely the absence of spines excepting the strong
spines of the peraeopod II basis. All specimens have on their carapace
fine sand heavily adherent, by setae secretion, of course, supplementing
the carapace softness and showing a living way of the digging type in
the soft substrate.

M. reyssi differs from all species having the telson shorter than
the basis of uropods (a number of 8—9), by the particular shortness and
armature of the postanal portion of the telson, hardly exceeding the
anal valves. As a matter of fact, its separation from the other 6 species
cited in the perimeter of the African coast of the Atlantic, encompassed
between the Azores and Gibraltar parallels, North, and that of Cape-
Town, South, may be done according to the following key :

1 (10) Telson longer than uropod basis . . . 2
2 (9) Telson exceeding the distal part of the ulopod “at least bV the
length of its postanal portion . . 3

3 (%) Postanal portion of telson long (approx 1/3 of the total length)
suddenly tapering, and glabrous. . . .
. . . 1 M. lomakinase Biec. 1962 W, Capetown, 1885 m.
4 (3) Postanal shorter (1/4—1/5 of the total lenoth) g1adually tapered
with lateral spines or hairs; carapace glabrous . . . .. D
5 (8) Thorns on the inferior portion of the fllot pleonite. . . 6
6 (7) Postanal portion of the telson with lateral setae (uropods blol\en)
Basal joint of A, @ serrated, with a Spmule row; pleomtes
serrated with spinules ..
. . 2 M. erinaceus (G 0. bars; 1887 Azow,s, 13700 m.
(6) Postanal portion of the telson without setue Uropod rami 4+
equal ; basal joint of A;<F smooth, but with a large apophvsis
spine- sha,ped Pleonites :|: smooth . . .
. 3 M. spiniventris Hansen 19"0 sW Faroe 850 m.

8 (5) Without the notified thorns, telson glabrous. Uropod endop0~
dites hardly exceeding exopodites . . . . e .

. 3 M. inermis Fage 1929, Azores, 1550 m. . . . . .

9 (2 Telson exceeding uropod basis only by the two apicael spines 10

10 (11) Granulated tegumen; telson glabrous. . .
. % M. wolfi Béc. 1962, W Cmpetown, 4000 m.
latelllalgzley% OI\SIO'elolIS & 3 P; A, 9 lateral view; B 11 (10) Tegumen spiny telson with 4-—6 pan.s of spinules fixed on the
wropod rami; E, A; ¢ P (orig,), ’ dorsal face. . . 5 M. alleni Reyss 1972, the Canaries, 2988 m.

12 (1) Telson shorter than uropod basis ; postanal portion short (only
1/6 of the total length, spines inclusively). Uropod e‘copodltes
much longer than endopodl‘ues . .
. 6 M. reyssi n. sp. W Ma,untama, 1100 m.

~1

Fig. 2. — Makrokylindrus

reyssi
terminal portion; C, telson
2
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For the Wegt tropical Africg waters we mention also the g
bresence of  Makrokylindrus spiniventris Hansen, 1920 (St. X043,
480 m., : 30°0918"'N, 17°43 "W, 8 Specimens, and X069, 230—290 m. . 7
20°22'5"'N, 17°40°3"W). 8

M. spiniventris and M - reyssi are the first Tepresentatives of the
genus in Mauritania, waters and their finding fil] up an important
Zoogeographic gap.

CONCLUSIONS

As the abundant material of Cumaceg dredged by us on the
Thalassa, especially along the Mauritania coagst [2], has been studied,
not only Cumaceg yet unknown on the tropical West African coast,
appeared, but also species new for science, as thoge just reported [3],
or the two species we are dealing with now. These Species, together
with Makrokylindrus spiniventris also mentioned in the
rise the number of species known from the coast of thig country to
12 3], [6], [81, [9], [10]. Cumella africana is kindred with the NE
,Atlantico-lVIediterra,nea,n species (), limicola, from which it may be easily
distinguished (see data in table 1). Makrokylindrus reyssi belongs to the
most genuine representatives of the genus, i.e. those with g perfectly
cylindric telson and the postanal portion much shorter than the rest,
It seems to be of North Atlantie origin and is situated in the group

Species with the telson obviously shorter than the uropod
basis. Together with Makrokylindrus spiniventris, these are the firgt
representatives of the genus. Jr. reyssi differs from the other species men-
tioned by the above dichotomie key.

For the Mauritanian waters we also mention as new :

Upselapsis caparti (Fage) St. X066 (3 specimens)

Heterocuma africana Zimmer

Bocuma aff. iravancoricum Kurian St. X048 (10 spec.); St. X062 (5 spec.) ;
St. X029 (2 spec.)
Heterocuma dimorpha
Eocuma cadenati Fage
Focuma ferow (P. Fischer).

(Fage) St. X060 (55 spec.)
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) BBAI/IMOOTHOIHEHHHX MEMY PASHBIMU
FTEHETUYECKUMU TPYIIIIAMU OTPAIOB
AMPHIPODA I MYSIDACEA

U. U. IEIIO

Bsaumoorsomennn Mesy pasimaHpIME TeHeTHIECHUMIT rPYNIAME BhIC-
HHIX PaKo0OpABHELX 0CTAIOTCH 0 CUX TIOP COBEpIIEHHO HensyyeHHRIMU. Mesmay
TEM PACKPLITHE BaKOHOMEPHOCTEll IIX TPOABIEHHH BO BCEM CBOEM MHOT000pa-
BHH COJICHCTBOBAIO OBl PENIEHNIO Psifa NPOBIEM, CBA3AHHEX ¢ ueTopuel po-
VCXOMIEHIA TOIl I MHOH reHeTHYecKoll rpymIEl, ¢ sBoMoNmed Crustacea
B HEJNOM.

B macrosmeit paGore Mr momsiraemcs TTOKABATH, KAaKHe B3AWMOOTHO-
LeHHA B ye0BUAX Gaccelinos pex Juecrpa u [lpyra, a rawme B IPYTHX BOJO-
CMaxX CyLECTBYIOT MMy TPynmaMu aMYUION 1 MUBHJL PA3HOLO IPOHCXO-
JleHusd.,

B pesyubrare mecnepopamuit, nposegenusix Ha HPOTAMKEHHH PAfA JeT
(1959-—1969 rr.) mamu yeramosmero, uro dayna ampunon w musuy 6acceitnon

pex [Inecrpa u Ilpyra B reHeTnuecroM oTHOLIEHHH TEJNHTCA Ha CIeAYIOI[He
TPYIIIH:

I. ,HpeBHenpeoHOBop;HHe a00PHUTeHE — BHIIEL I noasupel poxos Niphar-
gus 1 Synurella w moxpoga Rivulogammarus popa Gammarus.

I1. Tlonro-Kacnuiicrue HMMHCPAHTH ~— BUABL M TOABHAH ponos Dikero-
gammarus, Niphargoides, Iphigenella, Gmelina, Gmelinopsis, Corophium
u Gammarus.

1. CpepusemuoMopcko-arnanTuyeckme ROJIOHUCTHI— Gammarus locusta
u Corophium volutator.

Bce ot remermaecrue rpynnm we » OMHAKOBOW™ CTENIEHH IIpe/CTaBIeHb]
B Gaccefimax Huecrpa u Ipyra. Taxr, B Gacceitne [lnecrpa 00HaApysKeHsl He
TOABKO BCE OTH IDYNIH, HO W BCE IPEACTABUTENW, BXONNIE B HX COCTAR,
Hro e racaerca Gacceiima Ilpyra, To 8gech Berpevaerca HeGombIIOE KO-
1€CTBO NpeficTaBuTeNell TOMbKO IePBEIX JIBYX TIPYIIIL Tperea rpynma mos-

REV. ROUM. BIOL.-ZOOLOGIE, TOME 17, N© 3, p. 153 ~158, BUCAREST, 1972
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PEHETITYECKILE TTYIIULI OTPH 108 AMPHIPODA W MYSIDACEA 155

rae  oburaor nomro-racnuiickue amQuops — HMMUTPAHTHI,
j511 OOHAPYHEH APeBHENPeCHOBOHLIA Buy — IV iphargus (Phaenogammarus)
salachicus. OnHa®o M B gaHHOM cayuae sTOT OOKOINTaB, KAk IpaBHWIO, He
BCTPEYAETCS COBMECTHO B OLHOM ¥ TOM K6 1[eH03€ ¢ IOHTO-KaCIMICKRIMH BIaMH,
r.e. 8Ae€Ch TOCIEIHUE DKOJOTMIECKH WBOJMPOBAHEL 0T Hudapryca.

Uem se 00BACHUTL DTY APKO BHIPAMKEHHYI0 HECMEINMBAEMOCTE PasHeIX
regeTHdecKuX rpynn ambunon? Horma u rax oma Bosmmxaa? Kawxopa poJIB
ATOTO ABJIEHHA B dBOJIONMK amPunop?

[laTh ncuepibIBaoONe OTBETE HA HTH YpesBHIYAIO UHTEPECHBIE U CJI0H:-
HEIE BOTIPOCHL B HACTOALEe BPEMS HEBOBMOMHO, TaK KAK 3HaeM Ml 06 o0pase
musHn 1 Guosorun ampunon ovens masno. Oguako IPE/IIOJIOANTEIBHO MOIRHO
CKa3aTh ciaenyomee. Eciau oTCyTCTBHE CMEMIMBAEMOCTM ATIAHTHYECKHX aM-
Puiox ¢ aMPUIOKAMH TOHTO-KACIMICKOTO NPONCXOMTEHIA B Huecrposerom
JUMaHe MOAHO GBLIO Obl OOBACHNTD PABHBLIM OTHOIIEHWEM HX K COJNEHOCTH
BOJGI, TO OJHON W3 IJIABHEIX NPHYUH OTCYTCTBUS IIPEICTABHTECH moppoaa
Rivulogammarus B pycae [luecrpa sBismerca maccosas UMMHIPALHA CIOTA
OBPHUI'AJIMHHLIX IOHTO-KACIMACKUX aM(UIOA, BCIEACTBUHE Uero BHABL TOJ(-
pona Rivulogammarus Opnu BLITECHEHH B NPHUTOKM, THe OHU B HACTOAIIeE
BpEMA DPABBUBAIOTCA B MACCOBOM KOJMYECTBE.

Tor garr, uro B pycue IIpyra amdumons: monTo-racuniickoro IIPOUCX 0K~
ACHIA BAHUMAIOT OYEHL OrPAHMYEHHOE IPOCTPAHCTBO (TOJIBKO HA IPOTAIKEHIIT
120 ¥M HuBOBBA peru), obbACHsETCH, TO-BHIUMOMY , T€M, 4TO 3/1eCh, BO-Iep-
BbIX, ORI NIPENCTABEHEL TONLKO ABYMA BUJAMU, & BO-BTOPHIX, IIPEACTABUTETH
nofpofa Rivulogammarus sanumaior TOCHOACTBYIOLIEee IOJOMEHe ITOYTH RO
BCcell pexe.

Ho-Bupumomy, sromoruueckue ocobemmnoctn npefcraBuTesIeil TOH HJIM
MHOH TeHeTHYeCKol IPyNs aMuIOL HIPAIOT OJHY U3 TJIABHHIX poieit B fBne-
HIM KMX B3aUMOUCKJIOUEHUS.

Hamu monsitkn naiitu orser na sru BOIPOCH IIyTeM Jab0paTopHEIX OBl
TOB HI4€ro He anu. [es1o B TOM, 4TO B 9KBAPUATBHEIX YCJIOBUAX BUIHL IOApPOA
Rivulogammarus upexpacro ce6s IYBCTBYIOT COBMECTHO ¢ aMmmomamm ——
IIOHTO-KaCHUHIIaMy.

He memee nHrepecHoit oxasamacs sxomornyeckas UBOJIALMA MEATY Hpef-
CTaBUTEIIMI POoB Niphargus n Gammarus. Tpn Timarensrom obcyenoBanum
GOJILIIOTD KOJNMYECTBA MCTOYHNKOB 113 PaBHEIX reorpa(uuecKkux Touex Gacceii-
nos Jlnecrpa u llpyra nam uHu pasy e ynamocs 06HAPYKUTE COBMECTHOrO 06H1-
TaHus BUN0B 1 MOABUAOB niopoAa Rivulogammarus ¢ npexcrasuremsmn pona
Nipargus. B yeaosnsax wccienyemsix Hamu GacceifHoOB e UCTOYHHMKHU, B KOTO-
PHX OLUIM HABifeHB MORBUJHL IPYIIIBL stygius us mompoma Niphargus
sensu stricto, B Toif uim MHON crTemeHu GBI CBHBAHBI ¢ apTesnaHCKUM
Boflamu. lMcrounuku, B KOTOPBIX 00MTAIOT IpencTaBUTeIN mogpopa  Rivulo-
gammarus, ObUIL CBABAHEI TOJBKO ¢ TPYHTOBBIMH BOJIAMIL.

HBnenue srosorudeckoit usonAMH MexIy BujaMu popoB Gammarus u
Niphargus sameveno w gpyramu asropamu. Tar, C. Muehlberger [10}
IPU UCCNeNOBAHUM PACIPOCTPAHEHUA NPECHOBORHKX aM(UION Fepmanun mu
Pasy He BCTPETHJI COBMECTHOT'O OGHTAHHA IPEeJCTABHTEJNEH HTHX ABYX POROB.
Ha arom ocmosamnu memenmmit aBTOP TPETaraeT WCIOJNbL30BATH IIPEACTABH-
TeNleil 3TUX JBYX PONOB B KAYECTBE OHOMHIURATOPOB NPOUCXOIMIEHUS TON-
SeMHBIX Bof. fI. A. Bupmreiin [2] ofuapymua o e IIPH U3YYEHHU PACIPO-
CTpanenusa popos Gammarus u Niphargus 8 Kpesivy u Bararkasse. Motas,
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Botoss :
Rolboifbnlf(?;?;;\'l Negrea, [91], HCCIeR0BaR 6o0abinoe KOJIIy
. 3€MHEIX i1 -
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ACHO By,
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cro L ITCJIAMY .
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oo : I y Yaanuamuy @, )
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E. kischineffensis
CROPOCTE TeYenns popy BHAYUTCIILHQ
Gombman YHCIEHHOCT (1000—13000
Habmonaercs p TOPHOM yyacTy
BUTHA (3—b OK3/M2) wak HepBOI:
TpaHuI ux bacupocrpanenns g

X ABYX BHjoB BaKI0Yaeresy,

MeaHLHIez, IEM B BepxoBbe pery, Han-
oo H%M) B. balcanicus balcanicus
pyra. Mumnmyn KOMMYecTBennorg pas-

0, TaK U Broporo 0
Buna obHapymen
Pycae sroit Pern, by e erune

TaRme HEOXHODOIL Homiton
i HOHTO-HHaO PoltHa. Ona pesmmres 114 CJAEAYIONe Temery o Ty
acus TUHCKIe  uMMurpan s — la,  papm:
‘ZS . " » . ; .
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- MH3EeMHO :0- . niica "0y ers
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———
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CHC'I'eMaTI/I‘{OCHaH TPUH g JIIeR

Cryrapn
quist [13]

HocTe D ]
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o B 03.
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OTH TPH TeHeTHUECKHe PPYIIIH 06JIaJAI0T CTPOTO 0YePICHHOH 0BIacTHI0
pacnpocrpaHenus. Taw, cpefu3eMHOMOPCKO-ATIAHTUYECKIE KOJIOHUCTLI 32
Hpefeqsl COOHOBATOBOAHOI 30nbl [lHecTpoBekoro mumana e saxomar. Cie-
A0BATEIbHO, MX DACIPOCTPAHEHHE BABUCHT B IIEPBYIO O4epeb OT CTEIIEHH CO-
JEHOCTH BOAE: AB0BO-4ePHOMOPCKME DHEEMHKI, 32 HCKJTIOUeHIeM [, pengor,
roTopas MHOTUMI aBropamit (Mapxoseruit [7]; Baceseu [1]; Hayan [11] BooGume
CUNTAETCH IPECHOBORHOH (opmoif, ofuramoT ®ar B COJIOHOBATOBOJIHO, Tak
1 B HPECHOBOAHOI, 30He muMaHa. lJonTo-Kacnmitckue e IMMHIpaHTE BeTpe-
4AI0TCA B MPECHOBOAHON 30He JlnecrpoBocioro smmana, pycie pexu, Kyuyp-
TAHCKOM JIMMaHe, NoiMeHHbIx Bopoemax [uecrpa u B Husoswe [pyra.

Hsyyenune B3aMMOOTHOIUEHUH MEMy BTUMM TeHETHYECKIMIL rpynnamu
MUBHJ TTOKA3AJ0 HOJHYI0 HECMEIINBAEMOCTh CPEUBeMHOMOPCKIX KOJOHHCTOR
¢ a30BO-YEPHOMOPCKUMH DHEJIEMUKAME, ¢ OJHONW CTOPOHEI, ¥ ITOHTO-KACIIHUItC-
RIMI IMMUTPAHTAMU — ¢ ipyroit. [Ipu sTom ocHOBHEIM (arTopomM, 06y CcIoBIm-
BAIOLUIM 9KOJIOTUICCKYIO MB0JNALNIO MEIRYy HIMU, ABJIACTCH COJEHOCTD BOJIBE.
Mgt e momenm coraacurses ¢ I0. M. Maproscrum [7], KOTODHIA yTBEPHIAET,
UTO CTENEHb ARKYMYJIANNH OPraHMYeCKUX BEUIeCTB HA JHe W BapacraHie
BOJI0EMA ABJIATCA OJHUMI I U3 BeAYIMX (AKTOPOB, JMMUTHPYONIHX pac-
npocrpaHenue Musug. MssectHo Bemn, uro 6Gmarogapa ocoGeHHOCTAM THUAPO-
JIONMYECKOTO PEXRIMA (IJIABHEIM 00PA30M, TEIeHMI0 BOAH) CTENeHb aKKyMYyJIA-
UMl OPraHMYecKUX BEIICCTB U BAPACTAHUSA B TOiMeHHHIX Bofoemax [luecrpa u
Kyuyprauckom sumMane B HeCKOJBKO Pas HpEBBILIAET CTEIEHD ARKYMY LAY
OpraHmiecKUX BEmEcTB 1 sapacranue Hu30oBbA [necrpa. Tem me mMenee xaue-
CTBEHHOC pasioobpasme MU B HuB0Bbe [[HecTpa RO MHOro pas yeTymaer B
orom orHomreHnn Kyuypramciosmy muMmany w IOHMEHHEIM BogOeMaM.

I3 BBUEN3II0MEHHOrO BUIHO, UTO ABJIEHWE HeCMEIIIBAGMOCTIL PaBHBIX
PEHETHYECKUX IPYIT 0GHADYMRUBACTCA Kak cpemgu aMPuuon, Tax w cpenu
MH3H.

Ch. Holmquist [13] na Cenepuoit Anscre rane 00HAPYIRIIIA HECMEIIH-
BAEMOCTH OJII3ROPOCTBEHHBIX BU{OB MU3UN Mysis velicta w M. litoralis, uro
aBTOP O0BACHAET MeyKBHAOBOL ROHKYpeHIueii.

Ha ocnone namux nabirofennit, a ramsme BBILIENPUBECHHEIX JIUTEPATYp-
HBIX yasaHmii 00 aHTaTOHHCTHYECKUX B3AUMOOTHOLICHWAX M HHOIOTHYECKOI
HBOJIALIIT MEALY PASHBIMU BUAAMU ¥ PofiaMit aMPHUION MOAIIO CIeJaTh BBIBON
O TON, 4TO JIB/ICHIE HECMCUIMBAEMOCTH DABMMYHLIX TeHETHYECKUX IPYIII
aMQUIION W MUBHT ABIAETCA A HUX OOL{UM BHOSOTIHICCKIM HpaBHIOM.

HecmennisaeMocTs, Wi B3aMONCKIIOYAEMOCTD PABHBIX T'EHETHUYECKIIX
TPYIUT AMQUIOL U MU3HZ MOMHO OOBACHHTS ABYMS TIABHBIMIT IPHYNHAMY
1) anraroHuCTIIECKIMI BHONOTHYCCKIMII B3AIMOOTHOLICHITAMI (MeRBHIOBOI
KOHRypenruelf), Kax 910 mMeeT MecTo y aMuUION MEHTY MOHTO-KACTIIHCRIME
UMMUIPAHTAMI U JIPeBHENPEeCHOBOAHLIMY abopurenamu, Gammarus lacustris m
GalikaTLORUME DHJIGMUKAME, IPECTABITe SN popa Gammarus, ¢ omHOit
cropouet, 1 ponos Niphargus, Synurella u Orchestia — ¢ gpyroif, moHTO-KAC-
nuifcriy ummurpanramu u Niphargus valachicus, G. pules u @. duebeni u 1p.;
2) swonmormeckoil HzoMANMEl, 00YCIOBTCHIOI PA3HLIM OTHOIIEHUEM TeX MJIH
MHLIX BHAOB FRIBOTHLIX K JaKTOpaM abuoTH4ecKoil Cpefil (CONeHOCTh , CROPOCTD
TCUEHHA, HACBIIEHHOCTh BOJL KUCJIOPOSIOM, IIy0UHA BOJOEMA T [p.), KAK BTO
YIMECT MECTO y aM)uION M MUBMI MEHTY CpefuseMHOMOPCKIMH KOJOHMCTAMIL
Jt HOHTO-RACHMHCKUMI HMMUTPAHTAMH, NPEACTABHTENAME IOAPORA Rivu-
logammarus 1 popa Niphargus u np.

t — Rev. Zoologie, 3
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HBJIOHPIB BBHI/IMOI/ICHJIIO‘IaGMOCTI/I pasHeix TeHeTHYeCKIX rpynmn I10-BU 11~
MOMY BOOGIIe IMPOKO PacCIIpocTpaneno cpemu BuIcimy paroobpasurx. Ha-
IpUMEpP, MABHO HBBECTHE AHTArOHUCTHIECKUE  B3AMMOOTHOMEH ST MeMRIY
Astacus astacus u A. leptodactylus (Ilumxesmy [15]; Bupmreite 1 Bumo-
rpagos [3]; Hyxepsuc [14].

Honeuno, a10 upespruaiing MHTEDeCHOE sBleHme Tpefyer eme ogemp
yray0iennoro u BCECTOPOHHETO ¥CCIIeNOBAHMSI. Ao ero Gomee min memee
HOJIHOTO 06BACHEHUA Hano Oyner mposecru PAR MONEBEIX 1 7aG0paTopHBIX
OKOJIOT0-(HBU0MOrudecKITx OKCTIEPUMEHTANBHHIX HabJLO/eHII.
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ADDITIONAL SPECIES OF FISHES IN THE FAUNA 8£
PERU TRENCH. RESULTS OF THE 11_,TH CRUISE
R/V “ANTON BRUUN”, 1965
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RUDOLIF . MAYER and TEODOR T. NALBANT

2senl pa Ve spec of hatl pelag and al ySssa she Torictus
ics of ha yelagic a an al fi S ( {
In ¢ prese per, 11 ¢ Y 8 ) s ol e )
edentulis H()”“l]l i b ll,/Zf)[l, LC{)()I)HUZZIUTI CI]lEI(lS, IJCIS.SO{]IJ(I coheni and o=
{ .
])]ll jne Jl)l(l(ll]l) are (1(‘8(‘11!)(‘(1, two of which are new ones

: p lected
i ing i g t paper were co
ishes forming the basis of the presen e collected
durinr;r l’gﬁeiﬁﬁi cruilse ng R/V “Anton Bruun’ (1965) and this represen
¥ ibuti i bject.

» gsecond contribution to this subj o . -
our Sf\e\"e are thanking Prof. R. Menzies, the head S(?leptlst ?lfeé‘?ig gg);};ed
dition, and Dr. Mihai C. Bécescu, for their mtel:iz,st dlrllriflo‘ i ey
preser,ving this material and for their generous help during
ration of the manuseript.

Fam. ALEPCCEPHALIDAE

Torietus edentulus Alcock, 1892

Fig, 1 a and b

1 . ¢ -
Material : one specimen 146.0 mm. in st%ndml'gl\}e{%%t%, ‘51&?%;3
Bruun” 11th cruise, Peru é[‘léengh, Ogtzggrbé,zg:o%.péct;)rg;ls,.’covéring
i rer flat, extended beyon . ] i
a lar ‘S ll}bl'(’éo(;fe’zhe fix’ls. The insertion of first dorsal 1'a,y"behri1111d t}floel 1(())%%111
of (t};ge Iz)"fn:‘ul fin. Maxillory with an expanded margin. The o

’ dE, T b NO 3, P. 159—-165, BUCARREST, 1972
REV. ROUM. BTOL.-ZOOLOG1E, TOME 17, Xo 3, P. 159
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morphometric features are expres
head 35.70; longitudinal diameter of e

ye 6.15; preorbital Space 7.54 ;
bostorbital space 24.03; maxillary 11.63] greatest depth of body 21.30;
predorsal space 64.25 - breanal space 57.60.

)

Fig. 1.

— Toriclus edentuius Alcock

i a. Lateral view of the speeimen ; b, First
left branchial arch.
Scales moderate in size, 59—60 in lateral line,
Dentition : maxillaries, vomer ang palatines, toothless. Mandibulg,
with rare, small, pointed teeth.
Fin rays formula: 1 27, A 34, V 7
Colour : body brown. Head deep brow
cavity and branchial chamber dark by
All fins gray-brown.
Remarks : this 8pecies r
of the Peru-Chile Trench,

-7, P 10—10, Cn9+sg n.
1, beautiful irisations, Mouth
own to iridescent black,

epresents a new record for the fish fauna

Fam. SEaAn SiDAa B

Holtbyrnia bauehoti Sp. nov.
Fig, 2 a—e¢

Holotype : Type fish “Gy, Auntipa” Mus.
one specimen 35.4 mm. in standard length.
Peru Trench, October 19635,

Diagnosis : g Holtbyrnia with ady
preanal space. Operculum with a striat

Deseription : Body elongated
ly large, compressed. Fyes oellipti

collection Cat. No. 170,
“Anton Bruun” 11th cruise,

anced pectoral fing and g small
ed margin.

» tompressed, scaleless. Head relative-
cal, well developed. Mouth cleft large,

sed in percents of {he standard length ;
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3 . Py

: - he eye. Pre-
o rertical from the middle of t ye. L
» jaw not exceeding the vertica To<iiom na haries with
upp?ll‘ia::rith two pairs of fang-like teeth. Maxillaries ‘andt él(ﬁllllt rane-like.
:ﬁ?rilté pointed teeth disposed in orietrotx;f. Vx}gjll“u%g \;omerine Seoth.
ot i ir of pointed teeth, si

; atine with one pair of y ' ibula are present.

f’ ach lr)ébl%ve lateral teeth on each side of the mandibula are

four & aiibal b

I « . - .

o . : < 4 of the holoty pe; b, CNnirL1or

1 { : HAi s nov.: a. Lateral view 2 > Dentitio

. ) . ”(}I[[)I]l nia¢ Faucheli sp. . .lvl'l"lll( cment o o

on premaxilla, maxillar i(‘S, vomer and pa]atmcs ; €. Stomach and the angeme f 1¢
i Py loric coeca.

i 7 inous organs was used accord-
‘e8. The terminology of luminous organs w used ac '
ing t(}) }i?ffg‘ph[(()iw;). 10]. In this specimen only few p.hotophme.sl. 10)1 1%103111)2
]I%g hotOLhoreS’nla-V be discerned : Go, near the tip of n}anrc,l u:l’l"l. ne
gleghn ]TS)RO a transversal THO chevron—shi‘;ped, IVO chevron-shap
). Ot i g re lacking.
‘0 SAD. Other luminous organs are - »
wnd m’}_‘](;ebf;];bsurements, expressed in percentages, of Holtbywua‘.nZiZgS
hoti are given in table 1 together with _the values of two E%)eu *-un)e
g]éolf[U(thT/%ma (s. str.) melanocephala Val%lant Pcap’gure% thl (;'?y ;é 10
station and the values given by Parr [6, p. 78] 1;01"' b 19 l(moéell)hala
Hc lbyrnia (Krefftia) macrops Maul and Holtbyrnia (s. str.) me , 1] l
70 y?ét;] and by Jussing [1, p. 192] for both macrops and melano;’e‘p I:qe(fi
%;én})“.l’k:b)bfe différences between bauchoti and macrops Igay be 0());?;{‘1)6
in ﬂ;de ;'remteqt depth of body, preanal and predorsal spaces (¢ e
; S C U
the “?I‘ll?gh‘r)llumber of fin rays is difficult to count. The dorsal fin contains
21 rays and the anal fin about 18. L
&boutTi]é 11;12211?2;} of the ventrals is equidistant between pectorals and
anal root. Anal first ray placed under the 9th dorsal.}‘a‘,y.t erlined
( C%uafﬁ well forked. Lateral line complete arllld 1d15tin;(;,d und
irst > ey ; oped.
in ity first he v small tubes. Shoulder organ we .c‘eve ‘
i éltloslglf];(?b]llfqyf)llonal. Ifirst part of intestine with eight deeply branched
EN als o

.coeca.

Colour : generally intense brown with beautiful iridescence, head
M ) .

‘and abdomen deep violet-brown and peritoneum jet black,
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Table 1

Comparison beiween body proportions jn Some Holtbyrnin species

bauchoti

macrops melanocephala
— | Mdtrops T ephale
Parr, 1960 Bussing, Bussing
holotype holotype 1965 Parr, 1960 19(‘;55” Our specimens

h.L , 36.70 35.50 36.00 36.00 36.40—38.20 40.05—40.30
— —_—— T AYOY
ﬂ_, 11.32 12.00 11.80 — 10.80—12.70 12.75-13.50
pr.s. 8.46 7.90 10.90 8.80 9.10-10.40 9.60—10.62

I — T ] 9

pt.s. 16.41 — - B — — 16.70-19.10

LJ@__ 19.20 19.20 - 18.60—20.40| 17.30—19.17

pds. | 6210 65.20 62.30 65.50 1 61.30—63.40| 62.50_g3.9¢

pas. 67.80 73.50 72.00 7470 1690-71.80 | 67.50—76.50 B

pr.s. 17.90 58.90 57.80 61.30 | 56.20—60.30 55.80—~5g 3
h.l. head lengih

e.d.
pr.s,

eve diameter
breorbital space

ph.s. postorbital space
h. greatest depth
pd.s. predorsal space
pa.s. preanal space

L | i

Dpr.s. preventral space

Remarks : this new species could be referred to the subgenus Kreffy
i s K
due to its moderate head and relatively short snout, & vefftic

Our new species differs essentially from H. macpo s Maul, H. schna-
kgnbeckz' Krefft and H. problematica Pary by the absené% of th(’a fOilé(;iVL?IiLg
groups of photophores: J O, IPO, SVO, PAO and ICO, and barticularly
by its advanced ventral fing. ’

I_‘hig new species is dedicated to Dr. Marie-Louise Bauchot in
appreciation of her work on fishes and for her kind help given to us in
different ways.

Fam,. OPHIDIIDAE

Lepophidium emelas (Gilbert, 1890)

Fig, 3

Material : four specimens 121.0—14¢.0 mm. in standard lengt}
“Anton Bruun’ 11th cruise, Peru Trench, October 1965. No other ditalf

New record for this area,

[
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Fig. 3. — Lepophidium emelas Gilbert : Lateral view of the specimen.

Fam. BROTULIDAE

Bassogigas eoheni sp. nov.

Fig. 4 a—d

¥ i f the holotype; b. Dentition on
. i coheni sp. nov.; a. Lat'elal Vlf’,W(') . ‘ e
F]g"4' fes Bassglqlga:ﬂa’fines dgntaries and basibranchials; c. First left branchia
maxiliaries, vomer, P | The ventral fin rays.

Holotype : Collection ‘“Gr. Antipa’ Mus. Cat. No. 191, onelglieciPnZ(;ﬁ
110.0 mm ySI;‘;a;l.lda:I‘d length, ‘“Anton Bruun” Exped. S;oa,. ] dctober
Trench 08°23'S — 80°25'W, depth 2945—2966 m., beam trawl,

i ecimen known. )
- 198?@%?2 S Hi&gleB:Esogigas with serrated preoperculum and oper

i ne.
ith outer ventral ray smaller than the inner o -
culum’l‘ﬁgdbxgrhis 1i‘aﬂ;her elongate and lco-m]g)lressed, nta}}):‘l;g;gd gg?tlgkitl;lo.
in. Head robust. Eyes relatively small, 1 .
glr%o;&eggl?llulgn a,nde operculum slightly denticulated on their vertica

edge, but not with small spines as in Neobythites.
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. : . : _ o \/ |
Opercular spine robust. A tonspicucus caring between interorbital / : /\
Space and the first ray of the dorsal fin. Gill rakeps on the first lofg ) -

e

u\ \» l L

e ) J/@’/ &

(total 20).

Minute teeth on premaxiliaries and palatines. Vomerine teeth
arranged on g half-moon-shaped plate. Two peiches of bassibranchial
are present at the base of tho tongue. Small papillac covers the entire
mouth cavity and the tongue. Snout rounded, mouth terminal.

Posterior margin of maxillary ends slightly beyond the vertical of
the posterior rim of the orbit,.

Fin rays formula: D 129, A 99, v 2, p 27, C 4+ 5 (total 9).

Caudal fin possibly free, not imeluded by dorgal and anal ones.

. . ' / /
branchial arch : 4 small tubercieg 8 apines 4+ 8 wmall tubercles , / / / /

The following morphometric values are expressed in bercentages AW N
of the standard length : head 21.30; eye 3.63 ;. preorbital space (length \ |
of snout) 4.56 ; length of maxilla 9.10; postorbital space 12.70; inter- \
orbital space 5.46 ; greatest depth of body 16.40; least depth of hody )

1.45; predorsal space 24.60; preanal Space 41.04,

Colour : generally gray-violet. Sides of head grayish-brown. A
narrow postopercular blackish area. The abdomen is bluish-gray.

The mouth cavity, the gill chamber and the peritoneus are deep
brown pigmented. All fins are pale.

Remarks : the present species described in & previous paper s
Bassogigas sp. [3] appears to be distinet from all species of Bassogigas
due to its great number of dorsal and pectoral rays, serrated preoper-
culars and operculars and especially to itg outer ventral rays smaller
than the inner ones.

However, among the other species of this genus, B. digilatus
Garman may be considered as the closest relative to our Specimen due . i Goode & Bean, 1896; a.
o its general appearance and to its great number of dorgal rays. The  Fig. 5. — Caulophryne JO”I“"‘D' The tip of the ilicium.

Lateral view of the specimen;y

“variation of the dorsal rays, according to Garman’s [2] meristic data,

ranges from 105 to 121. For comparison between Bassogigas coheni and i
other species of this genus see N ybelin [5] and Nielgen [4]. REFERENCES

This species is named coheni in appreciation of all the aid given

. . ic Seas. II. Amer.
. . : . . - . B . N axo (Editor), Riology of the Antarlic
tous by Dr. Daniel M. Cohen, Smithsonian Institution, W ashington, D.C. 1. Bussixe W. A., in: GmoreE A. Liaxo (Editor)

297 —227.
; s. Un., Ant. Res. Scr., 1965, 1297, 185 . : [ South
' S(‘C})ilzl;gfl.s [;;: “n Exploralion :)ff the West coasl‘s of ﬂff-l.;co’ %"éﬁ;“lM‘l’l’;‘ Comp.
2 Ganarax .f’lmcrlica and off the Galapugos Islends ete. ... 24. The IFishes. ) .

Zool. Harvard Coll., 15§99, 1—431.

iol.-7 71, 16, 5, 315—324.

2, CAU CN AR . e aver R, I, Rev. roum. Biol.-Zool., 1971, 10 9s 3 Vorld

e GavLorn TRIDAL 2 IltlALB:mr IL ("I‘” ,;cl':;lll:;l? Rcsults of the Danish Deep-Sea Expedition Round the World,
. NieLsEx J. G.,

1950 —1952. Galathea Rept., 1964, 7, 113—124.

2 57, 2, 20, 248—345.
. . . . . Swed. Deep-Sea Iaped. Zool., 1957, 2, 20, i w
Caulophryne ]OI‘(lillll Goode & Bean, 1896 2 II\JYBEL? 19.’ fff([)llzizlzitlzblczjl szfis]ion of the Alepocephalidac wleh 1lhez{nirmiuctloll of « ne
ARR A. E. 1 4 L P , . —o21.
. > . 1 s 5. Novit.,, 1951, 1531,
Family, Searsidee. AI]lCI; _\11‘13- B ) 51, 1—109.
IFig, 5 a and b 7. Parr A. E. TthFisllcs of the IFFemily Searsidee. Dana Rpt., 1960, 5

-

) : : sived February 5, 1972
Material : one female specimen 169.0 mm. standard Iength, “Anton Reccived February 5

Bruun” 11th cruise, Peru Trench, October 1965. , ,
f .. . “The Gr. Anlipa” Natural History Museum
D1+15 A 15 Vv absent, P 18, C II 4 IT. Ilicium with a bulb e 'bcpz. of Lower Verlebrales
at its tip and numerous small and long filaments (Fig. 5 b).




ULTRASTRUCTURE DU SEGMENT TERMINAL DU CANAL
DEFERENT CHEZ PORCELLIO SCABER LATR.

PAR

V. GH. RADU et C. CRACION

The study of the anterior, kidneylike part of the deferent ducts in terrestrial
isopods, supplied many interested data for citology, as a rule, both for the optic
and the electronic microscopy. In this paper the authors investigate, also, the
other parts of these ducts, firstly to make possible, the zonal comparative esti-
mation of the morphologic ultrastructural specialization and differentiation of their
glandular epithelium and secondly, to facilitate the correct interpretation of
the functional aspects of the genital male ducts of the isopods.

They will further investigate the morphofunctional variation of the whole genital
tract as compared with the periodicity of the sexual processes.

Chez Porcellio scaber, ainsi que chez les autres isopodes terrestres,
en général, les deux canaux déférents se présentent comme des tubes
fermés en cul-de-sac & lextrémité antérieure et & calibre diminuant
au fur et & mesure qu’on se rapproche de leurs extrémités postérieures.
Par un étranglement assez accentud, ils sont incomplétement divisés
éen un compartiment antérieur, réniforme, de couleur blanche laiteuse
(vésicule séminale selon certains auteurs), dans lequel débouchent les
trois follicules testiculaires et le reste du canal, bien plus long et de
couleur grise foncée (fig. 1, I). Assez dilatée au début, cette partie du
canal déférent s’amincit petit & petit en un conduit assez étroit qui,
au niveau du 7°"* péréionite, se recourbe en angle droit et rejoint son
symétrique sur la ligne médiane ventrale de P’animal. Ici, étroitement
accolés, mais sans confluer, les deux canaux se dirigent vers ’arriére
et s’engagent immédiatement dans intérieur du pénis qu’ils parcourent
jusqu’d son extrémité ou ils s’ouvrent séparément &:1’extérieur (fig. 1, II).

la base du pénis, les deux canaux ont une lumidre tros étroite ;
sur le parcours du pénis, ils se dilatent sensiblement et constituent deux

REYV. ROUM. BIOL.-ZOOLOGIE, TOME 17, No 3, P. 167-173, BUCAREST, 1972
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petites vésicules fusiformes trog allongée
Pouverture, 1a lumisre devienne de non

tion de la partie terminale des canaux défére
I'un d’entre nous [7], fait resté ine

’ 1 . ‘8 la’e l va uite iol i j i d févri r, ef g‘wl‘dés P ndébnb
veau assez étroit tte di F té de ie de Cluj, au mois de févrie , 2 e
85€Z " . Sl US"{]: ac 11 ) d BlO Og 4 - Al ] ) 11 N :
aflts & éltél dé.]g d é(‘l‘(lhe )l)a] eu s Selrla:ines da:]lS le la;bOI’Eth]l e, & la tempela(iule llabltl e e, ava 16
AL1G ] X

P 39
SEGMENT TERMINAL DU CANAL DEFERENT CHEZ P. SCABER [}
'

ri $té pris sur individus récoltés dans le jardin de
Le matériel a été pris sur des individus récolt j

. : Cs C&te hrafi s la glutaraldéhyde 2
onnu pour Marcelle Fain-Morelle qu’étre sacrifiés. Les picces ont été préfixdes dans la ghutax
adopte [1] Popinion de Gerstaecker

énis, les deux Canaux confluent dans un canal unique.
p ’ q

Fig. 1. — Poreellio scaber.
génital male dy coté  droit

€, région antérieure, rénifory

différentes parties de 1a r¢é
eure du canal déférent.

canaux déférent

des  deux sphinctéres ; 0.g., les
orifices génitanx maéles,

Le segment réniforme, nommé aussi Vésicule séminale bar certaing
auteurs, a été I’objet de maintes recherches cytologiques & Paide du micros-
cope optique [1], [6], [6—8], [9] ou du microscope électronique [4].
Nous avons fait aussi & Poceasion” de différentes réuniong scientifiques
quelques communicationg concernant Pultrastructure deg cellules glandn-
laires du segment; réniforme, qui Paraitront brochainement.

Dans le présent travail, nous noug proposons de considérer, suecine-
tement, quelques aspects sur lultrastructure de la portion Inince, termi-
nale, des canaux détérents chey Lorcellio scaber. Pony des raisons d’orien-
tation, nous avong Sous-divisé ce canal en trois portions, D, B, F (fig. 1).
Plus exactement, nous brésenterons ici seulement leg portions I et 1.

1. L’apparejh. . .
5 o ) . 4 § horesg ui donne au
androgéne; B, follieule .Lé:iictél’ll;i?-s~m1130ula’i1'6 & fibres striées, parsemée de meélanop » 4

ne (vésicukganal une couleur grise foncée (fig. 3).
séminale) du canal déférent ; D, E T,

gion postéri-

1900) et consideére endant une heure et demie, passées pendant une heure dans 1o
i e ; ¥ 1e, passées pendant u ur ns
( ) et consider que, 1 long d@10% p ant une heure et ,

i ionnées a 1'ultramicre-
ixateur de Millonig, incluses dang le vestopal, sectionnées & 1 ﬁalt}l?ﬁwa,reqt
o Porter-Blum M.T. 1 de PInstitut « Dr. T. Ca,ntez,cuzmo » (d Luar *Ee
J(t?,lrgza,minées au microscope électronique JEM de I'Institut de Bi g
B e h

ian Sdvuleseu » de Bucarest. . . .
‘ Tml{lb\fous adressons, & cette occasion, mnos ‘rgmerm]e)rflg/][l.tsc ef:uigonéi}e;él\l
i : y  Alexandru Petrovici, au Tirces S0
i s et surtout au D' Alex . viel Lonesou
uzs‘?f’lillggénieur Cornel Dimitriu, quinous ont aidés avec beaucoup d’amabi
oy J ' - R 4
lité dans nos recherches pendant plusieurs anndes.

RESULTATS

Fém n YA wh(”-
‘ b1 ; rer segment postérieur). L’épithé
Segment E (portion transversale du seg lu goublée 3 Lrepithé-
inm, unistratifié, repose sur une membrane basale

2

I ]l ] e ] ,l. ] . - ] , 5 \ y 5
e l V/, ' ' | ] o bOl dlll de microv 1111

Loa elati S (34 ).
oS T io 5), & filaments treés fins et relativement longs (
II. Partlie terminale, Péniale, des deuxtres riche (ﬁg‘ 2’ 4’ O)’ a filaments

: ires pré : mes septés qui
S, plus grossic que dans Les membranes intercellulaires présentent des desmoso P q
la fig, 1. x et Y, endroits d’cmplaccments

deuy

‘étendent sur plus d’un tiers de la h?iutem:E dels sm?lcli);mclg:.cellules -—
\ iques du cytoplasm § of
Les structures morphologiques , o8 cellul ’
iculi remier lieu pax
' s trés particuliers. On est frappé en p
sentent des aspeets trés par . st typo st
richess éticulum endoplasmique, qui es y
la grande richesse du réticu . o Jho granu-
i i ' les citernes endoplasmiq . .
laire, et la dominance absolue ¢ ¢ 3 bordurs apionto. (Ho.
is la : basale jusqu’a la bordure ay g
la cellule, depuis la membrane ‘ ‘ otrisont e Lo
i i ions variables, ces citernes se caractéri , !
2—5). De dimensions varial 3, oy P o
irrégulier s mme des morceaux de pie _cassée.
contour irrégulier anguleux, o T matrice oy topl.
lies d’ finement granuleux. La i ytop.
sont remplies d’un contenu o1 g nabr op s
mique, ?\I:(‘Z réduite parmi les éléments du RE, est trés riche e
somes (fig. 6). o _ - des
L(esbdvicf),yosomes, assez nombreux,1 son{; .conszzll)t;(iase :11‘17223’;1531 e
icrovési : rovésicules claires S Va : g
microvésicules et par des macrové S potite onoes (g
V). Les s is sont rarement présents et en nbre
2, 4, 7). Les saccules applatis son ‘ ‘ L ot
1‘<’§du’it. )Au niveau des dictyosomes on observe .S(I)ilve,nttde,srL nglc%'ilf%iscﬂe -
ment électrono-opaques, plus mg_ mcgrlls. %E(’;S'des lﬁigiovggi.c dles dictye,
' 1] Serétion dériv $ . _
constater que ces grains de séeréti T | s s
i s saccules app
iques qui n’ ne relation visible avec le
somiques qui n’ont ancur ladic st dans To. cntomlosmn
(fig. 7). De tels graing existent fréquemment ¢
loin des dictyosomes. ) . , diotvosomes do
Sous l’z;spect de leur conformation, on voit gue les' %{ggi(t)-sodans e
ces cellules sont trés différents de ceux que nous ta,volllllﬁs, pontts dans ¢
segment antérieur, réniforme. Ils correspondent p 3 n .
lotit phiise by i é L les saccules applatis son
leur phase d’élaboration la plus poussée, ot les
bresque ou totalement disparus.
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Le chondriome es i P " .
observable. A cauge d: tle?lsls gé}c)égnhligll)elréns en;ce, ais un peu difficilemey Dans la lumiére de cette partie du canal, on voit des spermato-
ont une grande ressemblance avec ies ci*:xp - esquissees, les mitochondrigp res en grand nombre, nageant dans un produit de séerétion presque
dimensions, dont on leg distingue mal ;J 'nfs endoplasmiques de mémyomogeéne. Comme particules figurées de la séerétion, il n’en reste que
Blimination dy produit de ;écrétz'on L o ?mm'l ore vue @g' 2, 4, 6, 8 rares grains électrono-opaques, plus ou moins gros, mais toujours
obaques traversent la bordure des micr S?}gl?"_lﬂs de séerétion €lectron(yee des aspects de corrosion.
du canal ot ils peuvent confluer ét coﬁs(zc‘igué ’ep[ Pa§$e;1t dans la lumiéy Auax deux extrémités de la partie intrapéniale des deux canaux défé-
quefois trés gros (fig. 4, 5, 8). Les blocs de sé cets grains plus gros, quely s (fig. 1, 11, et y), la structure ditfére radicalement de ce que nous
consmt_;ué§ dans les citerneg endoplasm'jques Sclll;vgll}[ %J‘Llus ou mfn.ns 8T0f v ons montré jusqu’ici. Les cellules épithéliales sont plus basses (13 —24
;3)6?1"11‘138‘01 n ?Bt pas _Bufjf'isan_te pour ce produj[;’qui est. ‘61; g&fﬁgéo{%’ al g6 hauteur) et surtout c1é1)011}’wftle§ de la bordur’e ‘de microvim .(fig.‘19~
un ou plusieurs points, le cytoplasme S enorme ); le cytoplasme est assez remarquable par Paspect et la disposition
et produit des protubérances de diffl(?;rentes Ié?gfgﬁsggxlgleg;p{??e1 aPlcaﬂ;ﬁ>ééiale du réticulum endoplasmique et du chondriome.
ggglllré;e J}]eli%’féfl&ﬁispoglles,ldaﬂns lesquelles il s’engage avee to%.ls' lsé)j n(‘lglslgg Dans la partie initiale du segn}ent 4 1511 base du pépjs (fig. 1, 11,
Cachont ot déversen(t lig_ 4, 5). Ces protubérances claquent ou se d@) les cellules e'pltl’lehales, hautes d’environ 25 p, ont un réticulum endo-
Le matériel. ains, ¢li, .euz contenu dans la lumiére du canal (fig. 4, 5 9lasm1gue con,.stltue‘payr des tubes & parois l}sses, tres olectronq-opaques,
mes, méla ﬁgég %Vécnin‘t, c‘?n'ﬂue en bloes irrégu]iers, quelquofois é’norj,isposes en réseau a la' basg et sur les cotqs Qes cellules, mais surtout
sans conflaes "che (?.s grains et les Dbloes électrono—opaque;s, maif? boucles vers la partie apicale de, (;el.lels—(n (fig. 10). Leur contenu ,e:s;t
& petit et 0011cstitllecetlmicl. El?Sulte, tous ces bloes se désagregent Deti;bsolument clair, sans fraces de précipité. Onr powrait dive que ce réti-
séerétion homy ‘énen ’t afllla fin, dans le canal déférent, une magse dpulum constitue des formations a fonctlo\n spéciale, qui ont leur origine
opaques qui ‘%%de tel inement granulaire, sauf leg ovains dle Ctl‘ono-\& }a base des cellules dan§ un feutrage tres dense de retlcuh:im endoplas-
AUSSE Ak o Ii;t eun : eur ‘contour (fig. 4, 5). Coux-ci se dészmréf,el.()n{xllqge rugueux. Dans la f}gure 10 on peut remarquer que les tubes dg ce
défér’ent (fig 15) plus tard, surtout dans le dernier segment z’dubmnaiysteme sont accompagndés presque partout ,de ‘brides de protoplasme
A : : “Yrés dlectrono-opaques, paifois de la méme épaissetr que les tubes du
&pica.lé geﬂﬁﬁ?ﬁé Sl,.e 161'11’ ouverture davns. le canal détérent, l‘exh'énliteréticul.um’ mais plus irréguliéres. Pdl endroits, ces formations présentent
Dontomass prot réwnce; ou des poches d’élimination se dilate sous In formdes (dilatations contenant des vésicules claires, viaisemblablement des
ainsi dos o P S'SG lortement contre leg microvilli qui Consﬁtuensecmons transversales de tubes ret-lcu19011(:10}3}&&1111qn.es. Dans le proto-
| o groupes pyramidaux, tels qu’on les voit dans les figures 4, t‘ 1jplasme fondamental de la cellule on voit aussi du réticulam cndoplasmi-
peut 5o afifr :t% Ss"falt parait asses curiewy, Pélimination de ly o é’c}éil.on'que granulaire, mais faiblement représenté.
aussi par les microvilli : Ig substance de séerétion contenye O observe aussi dans les cellules de ce segment des fillaments (cu septes,

dans les citer : e A : H1Ent - 1
nes endoplasmiques pénctre & Pintérieur des mijcroviljot Membranes?) doubles qui parcourent dun bout & Pautre la ccllule
fig. 11). Ils sont rattachés & la couche intérieure de la membrane apicale

gu’elle gonfle inéo X e .
C%étacheget ” Iﬁ?)zggi%r?%tiulﬁ'l\ portions, swrtout & leur extrémitd, qui sel ) e ' \
Segment I (p&rtié intra }eljel du canal def'el:en‘r. (tig. 4, 3, 8). et se résolvent dans le feutrage du 1‘ejmcnlum endoplasmatique a la base
liales do la partis me o é)epll_?ne,du canal déférent). Les cellnles ¢épithé de la (llelhﬂe. Sur leuar parcours, ils présentent des dilatations Vesmulz:m ex
de dimensions Variant} antl (310cuteé)e~, de ce segment sont prismati ques,O% irrégulieres, plus ou moins étendues, surtovt veis la base de la cellule.
cytologique, elles ont une struc;{),a g ]de hauteur. Du poing de vuells sont depo‘m"vus de mbosorpes. . . .
segment transversal, que nous %VELZ teille‘men't semblable 3 celle du Le c}1oudr10me est excegjmox;nellenmnt riche, presque u.mfoi*n}mnenf
que peu de choso 4 ajouter i é A Nplesentee plqs haut, qu'il n’y adispersé dans la cellule. L’épaisseur des mitochondries atteint fiéquem-
grande finesse des microvilli 1g11 )‘t 0us nous limiterons & signaler la ment 1,2 p.
rapport & 900 A dang le Segm%nt (’;?an;%le }1'1116 Cpaisseur de 700 A, par A Textrémité terminale du segment F (fig. 1, II, ¢), le ecyto-
dance du Chondriome, dont les 6léments 1'5?%; et une ‘Plus grande abon- plasme des cellules, hautes d’environ 13 u, est littéralement bourré de
dans le segment; précédent (0,3—0,4 ) etsoln ! Plu‘s epals (0,4—0,6 u) que mitochondries (fig. 12-—13), parmi lesquelles Pespace est occupé par un
dans la partie apicale dos éellulé . {ies ptus iacﬂeg adlstlnguer. Surtout réticulum endoplasmique pareil & celui que nous avons vu, plus haut,
prés la moitié du matériel qui lmki’em’ )ll'ltn 3? Ondll'les constituent & peu dans la portion @ du canal (fig. 11). Le protoplesme fondamental, trés
endoplasmiques qui repre’sentenfi l’a,utlre1 ; 1,?1) crsees pbarmi les citernes réduit, est trés électrono-opaque. A la base des cellules, le feutrage du
Le produit de séerétion se présentenl?)l,;l-e'l @e ce matériel (fig. 9), réticulum endoplasmique constitue une couche trés épaisse (plus de 2 p).
Les relations entre les graing e’lectroﬁo—o ap{:}ael tELICelu% du segment B, Dans les deux points considérés, = et y (fig. 1, II) des canaux
raissent ici d’une facon plus claire, L’e’lirﬁir(llmti(s) ed o thtYOSOIHGF’ abpa- déférents, la couche musculaire, striée, est beaucoup mieux représentée
suit les mémes voies (fig. 8), mais les microvillj 1 Cu produit de séerétion que sur tout le reste des canaux déférents, constituant, d’apres notre
dans ce processus. paralssent moins impliqués opinion, deux sphinctéres dont la fonction serait, peut-étre, de régler
Pélimination du sperme pendant Ia copulation.
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DISCUSSIONS ET CONCLUSIONS

I Les %_mages queé nous avons obtenues & I'aide du microscope électr,
o ];11 seo(i}ccln’lelrment les ob}servatlons de V. Radu [7], & savoir que chez
‘Onis o83, au moins chez les espéces étudig
. 3 e 8 etudides par no Ar ilidi
Porectiin o ML les P us (Armadillidiyy,
t10), ux canaux déférents restent sépards i g l
! tlio), les cal 5 separés jusqu’a leu q
a Pextrémité du pénis. Il i g Tan Sinonlate.
- LS ne se réunissent Pas en un 1 §j
commun, ainsi que Patfirment J. 1) N  Dornfalg L
. - . Newstead et E. J. Dor
som i ‘ 2 - J. Dornfeld [4
tmv(;x,eiik(}i 61&.19]33‘?111 I%\aIJa.ure}G . [1],1_(11111, assurémsnt, ne connaissent pas [no]‘s:i
. portion dilatée, fusiforms, des d i
dans le pénis, constitt ‘aprés nd it résorvoingy o o
! S, 16, d’apreés nous, de petits réservoin
d’éjaculation dont 1 1 it 7 Tos deme g oM
. & fonetion serait replée ! incte
sitités Dun b oo pd , so! Teg par les deux sphinctere
] 36, Vautre & DVextrémité duy pénic
extrémités des réservoires 16m % T conpax den
5 s, eux-mémes contractiles. I, i
doux Sphines I ires, ném ctiles. La contraction de
X S serait antagoniste, congtit insi ]
, ‘ uant ainsi un syste
pompe aspirante et foulante. assppant o i e quantiy
assurant & la foig rtai i
hom, et fo , 8 ] 5 une certaine quantit
spirme' et linjection de celle-ci dans les voies génitales f%melley
Qe cellu?e sml‘r’liglifgga resel;?vou’f‘s, l’élpithélium, constitué d’une seule Sortj
) U6 une tonction glandulaire assez ma, ¢ n|
endoplasngioes omee A 386z marquée. Le réticuluy
: ans ces cellules le réle essentiel 1 i
on oplasn 1 65 . o ossentiel, dans le sens qu’ie
oy 1; ;&G(?l\l{l’lulel la plus g a.qde quantité de matériel qui sera éli%lin«
I,W, a,ribiumlgle du canal. Au nivean des dictyosomes on peut constate
H e 3 1 ' ‘
o géticu(;ﬁ e d?uX aut;‘es substances de sécrétion, différentes de cell
'Va,nu()i i l.ggm ‘ecrllc op?asmlque: une sécrétion claire, contenus dans le
Op;;“wg 2;.rue.slG es mterngs .golglennes et des grains fortement électrono
mgénéilt é d)ezplri c’om’n?e origine les microvésicules dictyosomiques. I,'hété
rl;éni’forvnlle duw semletlloré est done pareille & celle de la partie antérieure
I , canal déférent (V. Rady et Criei
o ' . raciun, travaux pas e X
ubliés), bi , s collt Tiros dan
112 ' deué D errll1 eqt;(? les a,.spe:cts §tructuraux des cellules glandulaires dan;
X segments comparés soient trog différents. Au contraire, dang 1
deux segments étudiés ici, le goo § 1o sommen
pmind 7 st 1 Dortion ées d‘ gment trangversal () et le segmenf
g 107 I : 3 9 < ¢ Q 4 O
Somblahlcs oux sphinctéres), ces aspects sont trés
Au niveau des sphingte
¥ . $ Sphinctéres, leg i
pas do oy r;c Jo 1 ) nc!;en,as., les cellules ¢pithéliales ne manifestent
T o Eo‘e' feée Hrlli,tlée.sh de i@epretxon. Les corps golgiens sont quasi absents
change, les chondries sont tellement : im
0 : : ent nombreuses qu’elles im-
priment la particularits 1g plus sai .
us saillante de ces cellules i i
, "G : 1les. On pourrait affirmer
o ¢ Ja plu ' ' I alt affirmer
1(; e (;1‘ pre.?ence Massive est en relation directe avecla fonetion musen
7 6s segments respectify (on sait que dans les fiby i
les mitochondries sont trés nomb § Stituans 405, o oire
; D S Teuses i 4
total do fibros). 568, constituant 409, du volume
Il est trés diffici : i
Paboniesy lee(;se Iilif)f;ile(;l ded tloiver une interprétation véridique pow
¥ ¢ du réticulum endoplasmi ; i
Tos collnta oroso0F ' » plasmique granulaire dans
; ¢épithéliales au niveau deg sphipors ndre
cellule s sphinctéres. Nous espér epr
€¢ Sujet dans d’autres travaux, perons reprendre

TFig. 2. — Portion E du canal, Aspect général, caractéristique, des cellules épithéliales,
glandulaires ; il est 4 remarquer la grande richesse du RE, le grand nombre des dictyosomes
¢t des mitochondries, leur répartition. x 7 800.

Explicalion des symboles. Nous donnons ici, une fois pour toules les figures, Yexplication
des symboles employés. ¢, cordons de substance ¢lectrono-opaque qui accompagne le REN;
GA, appareil de Golgi; Gs, grains de séerétion; Lu, lumicére du canal déférent ; M, mito-
chondries ; Mb, membrane basale ; Mi, microvilli; Mm, lames de membrane plasmatique qui
traversent le cyloplasme ; Ms, couche musculaire strice; N, noyau; Nu, nucléole? Re, réti-
culum endoplasmique rugueus ; REN, réticulum endoplasmique lisse, Ri, ribosomes ; 8, produit
de sécrétion; Sd, substances de séerélion en voie de désagrégation ; Sp, spermatozoides, en
scction transversale. SPI, spermatophores, sectionnés transversalement.

La partic encadrée de celle figure constilue la figure 6, & un plus fort grossissement.




e

T

rmer

Tig. 5. — Mémes aspects que dans la fig. 1. x 6 000.
4 g. .

Fig. 3. — Portion E du canal, Partic basale de I'épithélium. Sous la membrane basale
: de Iépithélium, a re

marquer la couche musculaire strige, <9200,

Fig. 4. — Portion E du canal. A remarquer la m
produit de sécrétion et I'hétérogénéité de ce prod
déférent, englobant les spermatophores,

anitre apo-mérocrine d’élimination du
uit, qui remplit la lumiére du canal
Section transversale. x 5 750,

*0551 g [ dré de la fig. 2. On peul remar-
Fig. 6. — Aspect plus grossi du flagme’nt enca & _(-] g 2 On peul remar
quer la constitution rugueuse du RE, Pabondance (IL§ riboso .,‘1 ! ;S s e
matrice cytoplasmique, la présence de quelques Cltclonovs golgiennc S
constitution du dictyosome. x 18 000.




T

e

Fig. 7. — La constituti 1 f . Fig. 9. — Portion I’ du canal. Epithélium glandulaire des réservoirs d’¢jaculation. A
lon d'un dictyosome vu a un plus fort grossissenent remarquer l'abondance des milochondrics el la finesse des microvilli. < 6 000.

Explications dans le texte, X 32 000,

’ : : Gt (o
;s o/ - E
Fig. 8. — Fragn : 2 N ? L%
. O, nent plus grossi de la fig . : . i
Félimination de la Sécrétion( )qf'lti. 4,' pour pouvolr mieux observer Fig. 10. — Portion I’ du canal. Section de I’épithélivim au niveau du premicr sphinc-
par la voice des microvilli. x 10 000. tere, 4 Ja base du pénis. A remarquer I'absence des microvilli, abondance des milochon-

dries qui sont plus grosses el & crétes trés nombreuses, l'aspect particulier du RIE
lisse, accompagné de cordons ou brides trés denses, la musculature striée en section
longitudinale. Scction transversale. x 5 700.
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Iig. 11.
struclure

— Méme région que dans 1

a figure précédente, On
des mitochondries et re

peul  observer micux g
nmarquer la présence (e lames membraneuses doubles
qui - parcourenl ¢ evtoplasme dans lo sons de la hautleur de la cellule, . ¢ 300.

. . — A E: d \ S sphinctere (l/), silu¢
I ig 12 et 1 > al § L du seconc P C
ons au niveau ¢ '
on [ u canal. Scc ' damee ot
i 1 L6 ()(hl pénis. Tres caractérist quce Pextréme \dl);){llS la (IIL > (Lll)l hon lllOl]lk,
pres de Pextrémilé . ' ‘e
et du RE lisse qui constitue une épaisse couche f()l:l'l)‘{; (cl l(nS 1 (( L( . ¢ Clt > 111\110111(“11. Iin
bas de la fig ¥ d ut suoqu epar 1 el maux déférents
g , On oit claircment un tis » 0
! 5o voisins, F 18, 12 x5 500 13 18. 13 X6 600,
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VERGLEICHENDE TOPOCHEMIE DER BASISCHEN
PROTEINE IM VERLAUF DER OOGENESE
VON
M. I. VARO und M. VLAD*

Ooeytes of animals contain in their ribosomes some basic proleins of the his--
tones type, which are casily cevidenced by means of lhe present histochcmical
lechniques. These proleins appear in the oocytes nucleoli where they are pro--
dueed and aftersards they are eliminated in Lhe cyloplasm, togcether with the
nibesemal BNA. By the oocyles development and the vitellus synthesis, the
histemes enrvich this cocyle component,

Dureh konvergente Verfahren untersuchten die Verfasser die Topo-
shemie der flistone im Verlauf der Qogenese der Tiere, insbesondere der
Fische. Wihrend dieser Entwicklungsphase sind die Histone an die
sibosomale BNS des Zytoplasmas und an die Nukleoli gebunden, deren
Anzahl gleichzeitig stark zunimmt. Bei den Fischen handelt es sich um
)yine Folge von Histonen, und zwar bei den sehr jungen Oozyten Histone
nit " Lysin, bei den in langsamen Wachstum begriffenen vorherrschend
Histone mit Arginin, bei den reifen Protamine und Teilungshistone mit
Liysin.

Als Repressoren der Titigkeit der Zytoplasma-Polysomen fehlen
lie Histone aus dem OQozytenkern wihrend der Teilungsphasen. Sie
sefinden sich im Dottereiweill, wenn dieses vorhanden ist.

EINLEITUNG

Uber das Vorkommen von Histonen im Zytoplasma wurde von
rerschiedenen Verfassern berichtet, die sie sowohl biochemisch als auch

* Fiir die sehr griindliche sprachliche Uberarbeitung des Manuskriptes danken wir Herrn
r. von Knorre ganz besonders.

EV. ROUM, BIOL.-ZOOLOGIE, TOME 17, NO 3, P. 175187, BUCAREST" 1972
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3

histochemisch nachwiesen. E p i festges i i
- is wurde dabei festgestellt, dag sie gemelinsa) ach Bloch and Hew [6] mit Eosin Y 0,1% in der gleichen Pufferlgsung; 3, nach einer Abin-

mit der ribosomalen RN'S vorkommen. Weil sie den Nukleohistonen dhnli¢"
«derang -
tigten Pi

sind, nannte man sie Zytoplasmahistone. Es steht noch aus und s

kurzdauernde Vorstufen haben und ihnen somit verhiltnismiBie shnli
sind. Wie dem auch sei, die Zytoplasmahistone miissen als b?hfsisgcﬁ)g Ig;e
teine betrachtet werden, die mehr oder weniger bestindig an die Rib(
somen gebunden sind. In verschiedenen Arbeiten [7], [8], [18] wird d(;
Verbindung der Zytoplasmahistone mit der (Wahrschein’lich mitocho
drialen) DNS des Zytoplasmas der Oozyten diskutiert. In anderen Arbeite
{.z,‘L], [10], {11], [12], _[14], f17], [21] befassen sich die Autoren haup
sédchlich mit der Verbindung solecher Oozytenhistone mit den Polysome
Schliefllich komm$ es vor, dafl Histone in Qozyten, Becher- und Mag
zellen an saure Mucopolysaccharide gebunden sind. Es sei darauf verwiese
dafl die Basizitdt der Proteine allein nicht als einziges Kriterium geni
um sie als Histone zu betrachten. Bekanntlich sind Proteine mit ba,gs
schem Charakter wie Globin, Globulinfraktionen, die antibakteriellle
kationischen Proteine der FMN —Granula, die Zytochrome, das Lysosin
die InIteerlg)ne und die Ribonuklease keine Histone. T

In Anbetracht dessen, dafl sich in den jungen Oozy sowie |
den Nukleolen, die aus dem Kern ausgestoBen ilvergen, eine3 tg‘?(l)ﬁsemﬁ:nl
Riboprotein befindet und ihr Plasm'a arm an Organellen ist, erschien f
interessant, die Histone des Zytoplasmas im Verlauf der ’Oogenese 1
untersuchen. Besonders befaBten wir uns dabei mit Fischen, weil die
eine grofle Menge histochemisch nachweisbarer basischer 1’)1'oteine i
Zytoplasma der Oozyten enthalten.

Um allgemeine Schliisse ziehen zu kénnen, untersuchten w
vergleichsweise auch die Oogenesen bei verschiedenen anderen Tiergruppe

MATERIAL UND TECHNIK

Als erstes wurden die Ovarien folgender Fischarten untersucht: Acipenser ruthent
Acipenser stellatus, Huso huso, Cyprinus carpio, Carassius auratlus gibelio, Scomber scombrt
Cobitis romanica, Mullus barbatus ponticus, Ophidion roheii, Hypophtalmyctis nobilis, Ctenoph
ringodon idella, Mylopharyngodon piceus. Ferner priiffen wir auch die Ovarien ciniger Vertrel
aus moglichst allen Tierstimmen der phylogenetischen Reihe : Sycon raphanus, Actinia equin
Halycelyetus octoradiatus, Nereis diversicolor, Parinereis cullrifzra, Syllis ramosa, Paracentrot
lividus, Anodonia piscinalis, Limax cinereus, Cardium edule, Octopus vulgaris, Eledone moscha
Astacus leptodactylus, Gammarus locusta, Tegenaria domestica, Scufigera coleoptrata, Triza
nasuta, Forficula auricularia, Rhyphus fenesiralis, Lymantria dispar, Eudonfomyzon dantfori
Emys orbicularis, Pelobales fuscus, Salamandra maculata, Gallus domesticus.

Wir fixierten mit 10 %iger Formaldchydldsung in neutralem Phosphatpuffer, mit 3
Glutaraldehyd in Kakodylatpuffer 0,7 M pH 7, mit Afrolein ebenfalls in Kakodylatpuf
0,7 M pH 7, mit Methylalkohol, Carnoyscher-, Hellyscher-, Bouinscher- und Bouin-Holls
descher Losung, Die Einbettung wurde in Paraffin vorgenommen, Gleichzeitig machten ¢
auch Schnitte von Karausche und Karpfen am Kryotom, die z.T. in gepufferter Formald
hydldsung nachfixiert wurden. Die Histone wurden durch konvergente Verfahren nachgewiese
1, nach Alfort und Geschwind [1] mit Fatsgreen FCF 0,1% in Tris-Puffer 0,1 M pH 8;

kiinftig an Versuchsmodellen gepriift werden, ob sie die glei o
L ] $ eichen Eige
schaften und Funktionen wie die Nukleohist’one, oder obg sile];lmj I%E

I

des Verfahrens mit Bromphenolblau (die Schuitte werden bei 60° 2 Std, in einer gesit-
krinsaurelssung oder bei 90° 15 Mijn. in einer 5 %igen TCS-Losung hydrolysiert, danach

15 Min. mit 70% Alkohol gespiilt, 10 Min, mit 0,1 %igen Bromphenolblau in Boratpuffer 0,01 M

pH 8,2 gefarbt, mit Boratpuffer 0,035 M diffcrenziert und montiert) ; 4, nach dem Verfahren
?

mit Fastgreen-1Eosin X (dic Schnitte werden 30 Min. in einem Gemisch von 0,05 %igem IFast-
green FCF und 0,05 %igem Eosin Y im gleichen Puffer gefarbt); 5, mit apurinischem Schiff-
schem Reagens fir Histone, das nach Vendrely [22] hergestelit wird ; 6, nach der Millonschen
Reaktion fiir Gesamtproteine und fiir nichthistonische Proteine. Die Verfahren der sauren
Farbung konnen nach Desaminierung oder Nitrierung angewendet werden, die natiirlich
erst nach der iiblichen Nukleinsiureextraktion méglich sind. Die Nukleinsduren werden durch
verschiedene Verfahren besciligt : Hydrolyse bei 90°/15 Min. mit 5 %igen TGS oder bei 60°/60
Min, mit ciner gesittigten Pikrinsiurclosung und schlieBlich durch Versuche mit RNasc 5 x
rekristallisiert, DNase in von Love und Rabolti vorgeschriebenen Lésungen, sowie
zehnmal héheren Konzentrationen. Das Lysin wurde mit FDNB nachgewicsen, die arginin-
reichen Histone unterschied man von den lysinreichen durch das Verfahren von Black-Aunsley
[5] - mit Silbernitrat. Die Differentialfarbung des Kernchromatins erzielten wir mit
Schiff TCS, die des Nukleolus und der Zytoplasmahistone mit Fastgreen FCF. Die RNS
und die Histone wurden gleichzeitig durch die zweifache Farbung mit Azur A und Iosin
Y nachgewicsen, Als allgemcine Reaktionen fitr dic basischen Proteine gebrauchte man Naphthol-
gelb S fir die basischen Gruppen der Proteine, Die Verfahren mit Hématoxylin Fullmer,
Biebrich scarlet, Eriochromeyanin, Amidoschwarz 10 B dagegen zeitigten fiir die basischen
Kernproteine, wic auch fiir die Zytoplasmaproteine gute Ergebnisse. Die SH-Gruppen der
Proteine wurden durch die Reaktion von Chévrémont, die SN-Gruppen und SS-Briicken durch
DDD nach Narnett-Seligman dic primiren NH,-Gruppen nach Weiss mit Hydroxynaphthol-
aldehyd und durch Nachkupplung mit Tetrazolium dic Phenolgruppen nachgewiesen,

Zum Studium der Feinstruktur der Fisch-Oozyten fixierte man dic Ovarien von
Carassius auraius nmit der Fixierlosung von Zetterqvist bei 4°/60 Min. Nach dem iiblichen Entwis-
sern in Azeton wurden sie in Vestopal W eingeschlossen und mit Glasmessern am Ultrotom
LKB geschnitten, Dic Aufnahmen machte man mit cinem Elektronenmikroskop OPTON,

ERGEBNISSE

Cyprinus carpio. Das Ovar der Karpfenlarven weist eine grofie
Anzahl von Oogonien auf, die sich durch klares, nicht basophiles Zyto-
plasma und einen kompakten stark chromatischen Kern auszeichnen.
Bei Firbung mit Feulgen oder Schiff-TCS! erscheint der Kern leuchtend
violett, ohne klarere Zone (Abb. 1). In den gleichen Ovarien ist auch
der Beginn des Wachstums der Qozyten zu erkennen. In diesem Trall
ist die DN'S wie eine Kugelkappe lokalisiert. Weiter sind die Chromosomen
der Prophase der Meiose zu erkennen (Abb. 2). Die aufBerchromosomale
Kalotte stellt nach Mae Grefor [20] die DNS eines auBerchromosomalen
Material, Wihrend des Wachstums der Oozyte lokalisiert: sich die Markie-
rung mit Thymidin3-H in dieser Kalotte. Nach der Fragmentierung
des Nucleolus und nach der Bildung von Hunderten von Nukleoli auf

1 Schiff-TCS wird mit Trichloressigsiure statt mit Salzsdure hergestellt und wird nach
der Hydrolyse der Priiparate bei 60°/80 Min. in n HCI oder 25 Min. in n TCS angewendet.
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5 . e thalten
| otter Histone mit Arginin en |
der Innenseite des Kernml'embrans, lokalisiert, sich dag Thymidin, imjm)@‘ wie - das Zytoplasma um den D ‘en auch
auf Nukleolseite, die 86gen das Innere des Nukleug gewands igt, Di‘be. . . Cortikalschicht weist in diesem Vel'f&_hfl%lr,o a
Kalotte stellt eine Vervielfé;ltigung des N ukleolusorganisators dar, g Die radidrgestreifte Ix9111)1 stverstindlich mit den auf Schiff-Pe JDen
Folge der Vervielféiltigung bilden  gich ebensoviele Nukleoli, qjq Wi ctone mit Lysin auf, dlefe 501 sachariden gemeinsam a}lftreten}-l -
Thymidin markiert weyrden (Abb. 3). g ist die Phage der Tra,nskriptioqls e stark reagierenden Muﬁf)lin %enolblaﬂl bzw, Eosin ging nacoraus
der DN, die das Zytoplasma, benstigt, 1 den Ovariep Junger up; a,uléa’hren mit Fastgreen, lzzeﬂylierung oder Desaminierung r‘; Ver-
geschlechtsreifor Karpten mijt im Wachstum begriffenen OozytenkerneVelideins@ureextralgtlon dl(il diejenigen Histone spezifisch, die : ierung
tritt infolge qep Entspimlisierung der Chromosonyen DNS and gje Obey uf diese Weise firben EICM A g Arginin enthalten. Die Desa:imllPBt i
fliche der Kernmembran. Je stirker die Oozyte Wichst, desto mehJAluich zu Lysin eine grofle eA%nino_Gruppen des Lysins un v ?fmhren
Feulgen-pqsitive Granulg, érscheinen an (ep Peripherie deg Kerneg. VVerdeb E;rifft in erster lef’. die unbeeintrichtigt. Durch d'1e‘ses H':to;le m
die Schnitte gyep noch mit Fagtereen 0,19 bei pi 8,1 gefirbt, so wirdG?mnﬂgruppe des A'rg.lnlgsm Sinne, da$ die argininhaltigen henen sio
sehr gut sichtbar, wie derartige jynge Oozyten im Kerp 12 Nukleol; ewinnt man Klarheit in de ten ebenso wie in den N ukleoli, in sinkb mit
in Feulgen~positives Materia] eingelagert enthalten. Die Férbung mit% toplasma der jungen O?%yhen Die Intensitit der Rea'ktloél toplasma.
Methylgriin -Pyronin y und  die vorherige Kontrolle mit Ribo. jSGIh stark firben, "Olhelzolsc nd beschrinkt sich nur auf das ynepebenso
Nuclease haben, eindeutig erwiesen, daf die Basophilje des Zytoplasmas(siem Wachstum der 007:%7‘16 Ilschicht weist bei allen Verfahreri esljnhaltigen
und der Nukleol auf die RNS 2uriickzufiihren jgt, Es ist bemerkenswel’b, Die radidrgestreifte K(fl ]li-iatone auf und scheint auBer den ly
daB bei den am Kr ' sich nur dag Zytoplasm; intensive Reaktion der ] ;?)ne zu enthalten. ) ren
Wit Pyronin rot firbt ung die Nukleol; keine Farbe annehmen, Diege auch argininhaltige Hist Nachweis der kationischen Proteine gﬁoli
tirben sich erst, nachdem (je Schnitte mit, einer angemessenen Fixierungs. Die Verfahren zum l\a% W 1'1 fiir ihren Nachweis in den Nl.ll das,
losung nachbehandelt werden, im allgemeinen ebenso aufs%hh}aéfﬁ‘; Mit Solochromeyanin firbt zl&;}j,rge-
- Nach dep Hydrolyse mit RNase, sowie mit TOS, auf dje die Firbung ;Vje auch im ba'SOPhﬂ‘”jfr.l .Ze}lftgﬁ Schnitte intensiv ziegelrot, F(}éimaldehyd‘
mit Fastgreen folgt, 6rscheinen gany besonders }e; Paraffinschnitten Zytoplasma der nicht hltxi)laﬁl’osa'- In den mit gepufferter komplizierter
das basophile Zytoplasmg, und dije Nukleoli stark leuchten griinblay streifte KOl’tlk&lSOI}IC‘ raten scheint der Sachverhalt ‘.’twasolett und das
gefdrbt. Bei dep Ovarien dep geschlechtreifen Tiere sind auber Oozytey losung fixierten Pmpf;mmsnia zwischen dem Dotter ist ‘{lr ribosomalen
mit Rindenvakuolen auch  Oozyten vorhanden, in denen Dottereiweig zu sein, denn das Zytop dunkelviolett, als ob es nebenIC{er oplasma, ist
auftritt. Dje Anféu’bung mit Schiff—Fa,stgreen (Abb. 4) naen der Hydrolyge perinukleare ZytOPlaSTma thalten wiirde (Abb. 8). Das ?g’ das Karyo-
mit TCS der geschleehtsreifen Ovari ie i yd- RNS eine Mengf% D,I:hSﬂ%ﬁ,. Mit Biebrich scarlett pH 9’: 1151(1 die radigr-
i i s Gt g, o ot 1 o (ot £ G
s iv oofiply Piasmm o Kont ikalschicht leuchtenc ro rennukleoli zeichnen sich durch
e Histone éﬁ;ﬁﬁ%gﬁsij’fg%ﬁg: ?)%Zﬁ%i,lggi\fie die Proteine der Blastomerennuk

: i. - - j. ,
11 Ire i i warz 10 B (Abb 10) aus, Die SH IIObe ne
[ g . \ I Vll ¥ S b lb I ﬂyl/ 1 .'} lh Fé‘l-rbllng mit Amldoscll\’\ ar
& d I QG y ﬂ:hl1

wodurch bewiesen ist, daf} die RNS an gj
von den Oozyten Wihrend
zeichen, wurge auch duorch

ydrolyse e en, i iyoplasma und in der
2 2 e im 7Zvt sma i roflen, im Lariyop
die Hyq Iyse in Oshttigter Pikrinsgure.- Nukleoli und i ytoplasma im g )

. 1. A, Ami_
i in geringeren Mengen. Die pllmalen‘ 1
g " DNase- Mischung radidrstreifigen KOl'ﬁkazlsglﬁlc?grﬁlsér?;iﬁ%fﬁg{ldehydg und Kupplung mit
el’Wal’angSgem'éivB le gleichen Ergebnisge zeitigh, wie die Hydroly,g,e nogruppen, die mit 2, ) \
mit TCS, Folglich tirben sich ungeachtot dep i

i in den
i lesen wurden, 81‘nd in
drolyse die Nukleoli Fastblue B in alkalischem iWIed.lumle?aglgﬁgéfs o wu Kormkalsl%hifllllé
wie ihp basophileg Z,}rtzoplasgl‘@ intensiv Ibnit Nukleoli, im Zy';tl)plﬁzﬁlea)El;?élb Iﬁl%g ¥ Jadidrgestroift fgﬁspli)tils(i)i%ﬁe i
» alkalischem Bromphenolpiay (Abb. 5a und 5 b), apurinischem leuchtend blau. Ahn ioho Hrge T onrielte pan mit
o in, etc. Bej der Firbune nach Block [9] mit Fastereen. Himatoxylin Fullmer, di

tirben sich S0wohl dag Zytoplasma alg auch die Nukleol; teine angeben.

o ] Art weist
7 ie untersuchte gynogenerische

sldehyd fixierten Schnitten rosaviolett, ' Carassius auratus gibelio. Die un
wahrend in dep Kryotomschnitte
plasma reagiert. Nach Bloch org
blaBviolette Tonungen, Ebenfal / tion der Ovarien in
mis ammoniakalischer Silberls ; it Pyronin firben. Die Inkubatio
wuarde, die lystinreichen von den argininreichen Histonen zy unterscheiden. fixierten Schnitten mit Py
Auch in diesem Fal] ergibt d
gelbbraune Tonung, die q
der argininreichen Histone begt

. Bapy r Oozyten auf. Methylgriin
N ohne N achfixierung nyy das Zyto- in den Ovarien alle E11.‘3“’191‘1.“}1}535%”&5&%26 wie beim Kr&rpf‘%nlii ?ﬁ?&
eben die lysinreiohep Histone derartige OO-Pyronin Y zeitigt die gée{c Oozyten zu Beginn des W a9h§_ 1;1 T in
Is gestattet gy Verfahren vop Black  Qinp “daf das ZY’GOPlasmﬁbf eloller RNS ist und die Nukleoli sic
sung, die Spelktrophotometyigey, getestel  big gy ihrer Geschlechtsroife v

i iographie eine Syn’nhes«_e~
i Autohistoradiograp ae
as Zytoplaslﬁa der gehy jungen Oozyten eine 3 H-Thymidin 2 TStd. lag‘graillfm%g; Autohis Kernmembr??tellllr)lgr 1:71(1)11)}1611-
as N ebeneinanderbastehen der Iysinpeichen und titigkeit der DNS an dler Tnnenseite der Kornmembr
ébtigt, wihrend dje schwarzen Nukleoli Nucleoli in dem, dem Auftre
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gehenden Stadium, erkennen (Abb. 1 .
e - L 11), N .
iflal,ll"g.:?l 3;1011 d%[s. Zytoplasma und die rad)iéi,rg[égtfgflféiflgg ?f giSt green FCR, Hypophthalmyctis nobilis, Ctenopharyngodon idella und Mylopharyn-
schlieBlicﬁra 1stongehalts dunkelgriin, Die restlicher IS% schicht Wegeygon piceus weisen sehr spezifisch in ihren jungen Oozyten ebenso wie
nichtfic: es Dotters, ergeben eine sehwache Ton . rukturenj el oinenser ruthenus und stellatus im pachytinen Stadium eine Nukleo-
lasleIGI‘ten, am Kryotom geschnittenen Ovari ung. Ebenso wie digprappe mit DNS, RNS und Histonen auf. Diese ist von den Chromo-
%‘élrbui uI}d die radifirgestreifte Kortikalschich'tleg’ welsen das Zytoymen vollig getrennt. Derartige Strukturen sind auch bei den Acipen-
Boi N gha's das Dottgrmaterial auf, wihrend der Rlne viel ..mtenswer%riden und bei den Amphibien beschrieben worden. In den Oogonien
Paraff‘ac 1;11X.Ierung Wit gepuiferter Formaldehydls est ungefirbt bleibt,t der Kern kompakt und intensiv Feulgen-positiv. Zugleich mit der
plasm a‘lnsp lnlt}ien, erscheinen die Histone in dei N fllllg?g’l-sowm auf deypwandlung in Oocyten ordnet sich die DNS an der Kernperipherie in
Bolblas ‘S’;edstarker‘ geférbt, als auf den frischen Schnitteo ' 11\1([1-1(1 1m ZYtOi'ne dichte und kontinuierliche Schicht. Mit der Zeit wird diese Schicht
wnd die IIE (;}pa.bhanglg von der Hydrolyse dag Zyto laen. 1t Br omphey, einer einfachen Kappe, die vollig vom restlichen Chromatin der pachy-
Fast een-l% largestreifte Kortikalschicht dunkelblal,)u SHX” die N ukleolynen Chromosomen getrennt ist. Beim Sterlet wird die Entwicklung
(Histggne .tO%n sind Ténungen von griin (Histone mit i;rbb 12). Mifjeger Kappe mit Bromphenolblau nach hydrolytischem Abbau mit
ersoh einexllmbl ysin) (Abb. 13) zu unterscheiden. Kar 011 ginin) bis rotyNgge (Abb. 19, 20, 21) deutlich. Der Kern der jungen Oozyten ist voll
sohicht wio] tta,Blosa{, wihrend Nukleol; und radiﬁz .g 2’ Snilfa, und Dqtteriiston, das an DNS gebunden ist. Sobald aber die Kappe ausgebildet ist,
plasta o le ttrosa, sind. Durch dieses Verfahren firbt sgi irg be Kortikaly gie viel reicher an derartigen Histonen. Wenn der Kern wichst ist nur
e ranullq‘e rosa, das. Zytoplasma der wachsenden 8 as junge Zytoyje Kappe leuchtend blau, im restlichen Kern sind dagegen nur einige
Ebex%so Wiirqn DottereiweiBes violett und das der Kortqlziyfen 8run, dagjaye Granula zu sehen. In einem spiteren Stadium erscheinen in der
der Oogene 11;1 der §Permatogenese enthilt das Zyto 11 alschicht grun.gitte der Kappe klarere Teile mit geringerem Histonengehalt, wiithrend
Wachsgl m S{“’ hauptsichlich lysinreiche Higtone spég;erphasma zu Beginng, Karyoplasma jetzt 2-—3 Nukleoli entstehen. Mit dem Fortschreiten
reife sind lgel Oozyte Arginin in den Histonen vor Bei 3“:801”5 mit demjeg Wachstums teilt sich die Nukleolussubstanz der Kappe in einige
Firho .trota(r)nl_ne vorhanden. Die Hydrolyse mft DE\T o GeschI?Cht'?‘- oBBe Blocke, wihrend auf der Innenseite der XKernmembran kleine
das Vofhgnd 0,1 %igem Eosin in Tris-Puffer pH 8,1 —8 3 ??'Sf” auf die diegy elformige Nukleoli erscheinen. Wenn der Kern zusammenschrumpft
in den Oozn tensel_n von nukleolaren und zytoplasmatisch olgt, weist aufyefinden sich alle Nukleoli, die kleinen von 0,5—1 y sind vorherrschend,
ist. Tin (Ab{) e]il, In_denen die Dotterbildung zum Ablsghfnﬁ Pl.qommmenbm Rand. Beim Scherg weisen die Qozyten der Larvenovarien mit Hima-
ruﬁg beeintrs h4')’ Die BlQOkierung durch Azetylierun du ' gekom_m,_enioxylin Fullmer nach DNage-Behandlung auBler einer Reihe kleiner aus
sie enthalte rachtigt nur die jungen Oozyten, doch nic%to er Desaminie-jern Zytoplasma ausgestoBener Nukleoli auch dichte basophile Zyto-
diesen Faktn a:»uph elne bestimmte Menge von Histonen n _Ztu ASt?{ﬂ?y dennplasmateilchen um den Nukleus auf (Abb. 22). Die Firbung mit Amido-
delten O weist die violette Farbung der mit Fastor 1y Arginin. Aufychwarz der kationischen Proteine bestitigt auch beim Scherg, den gleichen
( ozyten hin, green-Kosin behan- Entwicklungsverlauf wie beim Sterlet. Zu Beginn sind in der Kappe der
Die Reaktion mit der ammoniakalisch , . Nukleoli im Vergleich zum Rest des Kerns die Histone sehr reich vertreten.
ebenfalls die Ergebnisse, die durch die o% 1s¢ 161'1. Sllberlosung bestitigt [n der Kappe treten dann sehr deutlich zwei-drei eiweilartige Einschliisse
wurden (Abb. 15). Das Zytoplasma der .Gnélwahnten Veyfahren erzielt auf. In der Vermehrungsphase der Nukleoli ordnen sich diese mit dem
das der wachsenden Oozyten schwarz Ajungen Oozyten ist gelbbraun, klareren Teil an die Innenseite der Kernmembran an, der intensiver
eu . - A Ende der Dottereinlagerung gefirbte Teil ist gegen das Innere gewandt.
; (i,ﬂ bleibt es braun. Auch durch dieses Verfahren bestiitiot T, im iibrigen ___ Die Fiarbung mit Schiff-Fastgreen FCEF beweist die Anhéufung der
L(}_gehder Histone mit Lysin, dann mit Ap ‘ininn (\ibtatlgt sich die Reihen- DNS aus der Kugelkappe an dem Rand, der Histone sowie der RNS in
1schung in der die Protamine Vorherrsc%en, tnd zum Schluf mit einer den zentralgelegenen Granula. Die verschiedene Hydrolysedauer (3—20
Min.) mit HCl und TOS in n und 0,1 m Xonzentration, auf die die

Auch beim Karpfen farben sich dj :
g%gﬁg?&g‘; ;’33 di_%élen der Somatischeﬁlezggﬁlegilt i(larlimoo(x)lz'yltie?' zum einfache oder mit Fastgreen assoziierte Schiffsche Farbung folgt weist
an &I‘gininreichenm{) Amldosehwarz_ 10 B (Abb. 16) Wegen de;a(}ae llsclftlel” auf zwei charakteristische Higenschaften dieser DNS aus der Nukleo-
Methode fiir Arginin }zlxsi)schen.Protemen tiefschwarz. Die Variant - ©5 luskappe hin: groBe Hydrolysefestigkeit bei gleichzeitig schwacher
_AIginin ha en bei dep verschiedensten Qo en der Bindung an die Histone der kugeligen Granula aus dem Inneren der Kappe.
Schon nach 3 Min. langer Hydrolyse mit n HCl oder TCS und bis zu

Proteine im allgemei i i

sind, sind im I%MYOEIGJQIQEG l'ltrlmltZS(%10elhromcyaJniq (Abb. 17) nachweighar 20 Min. mit 0,1 n HCI firben sich die Kappen durch das Schiffsche

Kortikalschicht vorhanden.’Die sﬁ%’ asn_l& und in der radidrgestreiften Yuchsin an. Bei der Nachfirbung mit Fastgreen FCF erscheint das

Oozyten wihrend der Vitellogenese 11111.(()1 %nfe_ wachsen in Zytoplasma der Zentrum der Kappe griin, was auf die schwache Verbindung der DNS

denvakuolen, im Dotter und in der r de,__lnden sich auch in den Rin- mit den Histonen hindeutet. Die violette Farbe mit Methylgrin OO-

(Abb. 18). adlargestreiften  Kortikalschicht Pyronin weist auf das Vorhandensein von DNS zusammen mit RNS in
der Kappe hin. Die einfache Fiarbung mit Fastgreen FCF nach 15 Min.
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Hydrolyse bei 90° mit TOS geiot aoes . .
N uklems_éturen an Histone gebugntds;lws&t&m(gz%%ma{s an, dal die bel‘d&,umjndest zum Teil auf die Dottergranula bei deren Bildung iibergehen.
Bei Mullus barbatus und Scomber scompy £ 23). i Diese Tatsache konnte durch die verschiedenen angewandten histoche-
den anderen Species in bezug auf dag Voy»b1 ’”‘B 18t die Ahnlichkeit is'chen Reaktionen erhalten werden. Zwar reagieren die Kerne auBer
ihrer lngtochemischen Zusa,mmensetzﬁn ! 1?, noensein der Kappe Won Nukleoli, nicht in einigen histochemischen Verfahren, doch kann man
Unterschied besteht im frithzeitigen Sc% el‘g&hnenswert. Der einzihicht mit der GewiBheit von Horn [16] behaupten, daB im Karyoplasma
Oozyte wichst und das spitere Vorhandens wund der K?JPP(?, bevor nd in den Chromosomen der Oozyten keine Histone vorhanden sind.
deren chrqmatischer Teil gegen das Innere %H e}? Ig:"er zweiteiliger N ukleoDiesvumsomehr, als mit Echtgriin-Eosin oder Bromphenolblau der Oozy-
phober Teil gegen degsen Membran gerichtgf, : glns und  deren chromynyern doch schwach reagiert. Es besteht kein Ziweifel, daB in der radigr-
Bei Budontomyzon, dautfordi zeichn. hie estreiften Kortikalschicht lysinreiche Histone vorherrschen, die an die
des _\Yaphgtums durch ein einziges Kdl’ne}?g Sieh die Oozyten Wahre’%([ucopolysaccharide der Kortikalschicht gebunden sind.
zweiteilig ist und den schaumigen chrom hn bvon 3w aus, das ebenfal - pei Sycon raphanus enthalten die nackten, follikelzellenlogen
zugewands h?,t (Abb. 24) Ophoben Teil der Kernmembraoozyten sowohl in ihrem Kern, als auch im Kern der Dotterzelle der
leses fir die Rische ejnhait]i i miozyte und auch im Kern der Transportzelle basische Proteine,
Abweichungen ergénzt werden nd};gl%gihg }3.161;.1 mub noch durch einig?rlr)lerperin%klea,ren Zytoplasma sind einige Granula basischer Proteine
wo auller dem Zytoplasma, del’l Nukleoli grﬁl zdon’ 7:07“%%? anzutreffen Singgep einzige Hinweis auf ihr Vorhandensein.
kalschicht auch " dig Randvakuolen begtim bela laqlarge%relﬁen Kort Bei den Coelenteraten (Actinia equina und Halyelystus octoradiatus)
&yfwe}sen (Abb. 25). Bej allen untersuchifn m}j? Mengen an Histonggnthalten das Zytoplasma sowie die Oozytenkerne die darin eingewan-
die }Ilstong In dem Dottey parallel mit de enE Ischspezies lassen Sidgerten Histone, jedoch nur in geringer Menge. Die Feulgensche Reaktion
Proteinhaltigen Dotters, der diege telolezith En nistehen des PhOSPhOI.gesta,ttet die Lokalisierung der DNS auch in den Nukleoli. In jedem Kern
Bei den reifen Oozyten firben sich die Dot . en Hier antulls, 1Ok?”liSl‘“Teﬂ,beﬁnden sich ein bis drei derartige ,,Nukleoli”, die eigentlich eine kugel-
durch die dje Histone nachweisbar sin(zl eéglanul@'mw allgn Vel’f&hl'enfﬁrmige Nukleolarsubstanz darstellen von 1—2 u im  Durchmesser,
Hydrolyse durch Desoxyribonuklease dies Glr1 d o fal’ben sich nach dewihrend des Wachstums der Oozyte werden sie auf zwei Arten in das
n Ubeljeinstimmung mit Bloch ungd Hew-e d lallllula’. mit Rosin Y, WobeZytoplasma ausgestoflen. Entweder treten sie durch die Kernmembran
Prota,mm nachgewiesen wird, leuchtend rot treh dieses Verfahren audoder sie werden durch Sprossen der Kernmembran zusammen mit etwas
Bei den Reptilien (Bmys  orbicularis Abb Karyolymphe aber ohne Chromatin ausgestofen. Die Blischen mit struk-
(Abb. 27)), den Amphibien (Pelobag ( - 26), Lacerta muraliturierter Nuldeolarsubstanz zersetzen sich, sobald sie ins Zytoplasma
i ' ates fusous, Salamandra maculata (Abbgelangen und reichern es dadurch mit RNS und Histonen ab.

nachwoisbaren 7yt gl? ZZ;%}:;}JIZEH,SIO} Bei den Polychaeten (Nereis diversicolor, Perinereis cultrifera, Syllis
die Nul’deola,rs 1Zg ‘J(()P E}'51113:_’0150_hen basischen Proteinen aus ausgenom nfc TAMOSUS USW.) Samn}glb sich das Chromatin Qer Oozytel'l in einer I?.eulgen-
intensiv l‘eacrier:; 8 L?im" '1(;118. In_dieser Periode besonders’ bei Reptilig positiven Karyosphiire, die erwartungsgemif auch Histone el‘lthalt.
wandert, 1‘eibch a;n R%é’s ](;1[1,6 NukleOI&rSubsta,nz, die in dag Zytoplasm; . Bei Pamcentrotw lz.mdus,.SOWI'e bei den a,llermels.ten Echinodermen,
Der Dotter der Satro ), 3 1sto§en und neutralen i\Iucopolysacchariden mit Ausnahme der Or_mmden,. ist die M_egge an RNS im Zytoplasma der
Proteine psiden gibt eine positive Reaktion auf basisch O0Zyten ebenso wie die Reaktionsintensitit gegen Histone gering. Daven-
' "7 port [14] zeigh dennoch, daB mindestens in einigen Fillen keine scharfe
Parallelitit zwischen der Menge an RNS und an zytoplasmatischen
A I Histonen besteht, denn nur ein Teil der nachyweisbaren basischen Iro-
R T - DISKUSSION teine ist an die RNS gebunden. Derartige Fille sind auch bei Fischen
Um ai beobachtet worden, wo eine schwache Reaktion auf Histone ohne vorhe-
m die mitgeteilten oy i i .. . rige Hydrolyse eintritt. Wihrend der oanzen Oo renese zeichnet sich der
noch andere Beo‘}bachtuno’léilgeignlc‘;fe %Out;en zu konqen 18t es erforderlioh, O%zyte)nnuk)l]eolus zum Unterschied vm% Zytoplas%na, durch eine intensive
den Oozyten der Vertreter anclel'er?[‘ieres?'%chtung einzubeziehen, die ay Reaktion der Histone aus.
Untersuchungen kénnen fiir ejne einheitlia;nm]]e gewonnen wurden. Unsere Bei den Mollusken (Anodonta piscinalis, Limax einereus Cardium
werden und ermaglichen es festzustel] ohe ‘lklal’ung‘ zusammengefall gqyle (Aph. 29), Octopus vulgaris, Eledone moschata (Abb. 30) ),1‘eaﬂieren
zytoplasmatischen und nukleolaren RNS o I? b das Vorhandensein der die Histone der basischen Proteine intensiv jedoch nur in den Iriih-
tumperiode der Oozyten an die Anweselllrkrlleital%fe der langsamen Wachs. stadien der Oogenese. Lediglich bei Limaz besteht die Basophilie des Zyto-
oder nicht, Ferner, ob der Dotter der iﬁ der S chelr BHISt.One gebunden igf plasmas sowie der Histonreichtum bis zu einem spiteren Stadium. Auch
entsteht mindesteng einen Teil der zyto pl N LD eriode der Oogenese hei dieser Abart reagiert der Nukleolus sehr stark positiv, sowohl bei den
oder nicht. Aus den Untel’suchungen ‘},ronl Ssmam.schen Histone enthilt Nachweisreaktionen der RNS, als auch bei denen der Histone. Tir die
mitgeitelten Befunden folgt eindeutio, dap (AVenport [14] und den hier Nukleoli der Mollusken wurde nachgewiesen [117], daB sie auch DNS
& ¢ali die zytoplasmatischen Histone SH-Proteine, Arginin, Tyrosin und Eisen enthalten. Durch Digestiori

das Wachstum der Oozyten durch volligen Mangel




TR w T——

i

184

>~

M. I. VARO und M.
* VLAD o BASISCHE PROTEINE IN DEN OOGENESE 185

mit Ribonukleage kon .
gebunden ist. Diege z;ggpflzss%gstgglcl}f We{)dep’ da3 die RNS an Hist, omplexe Verbindung Histon-RNS ergibt mit p-Dimethylaminoben-
T ] iibzt, denn falls yop de 1?1113 ehamfﬁhen Pl"otelne werden Vgaldehyd eine gelbe Farbe, eine Reaktion, die fir die Ureido-Gruppe der
Ininierung vorgenommen wirg kann m andiung mit RNase eine Deygreidopropionsidure kennzeichnend ist.
groflen Prozentsatz Lysin nac}’lweisen al nachher Histone mit eing Eine derartige gelbe Farbe ergeben mit dem p-Dimethylamino-
Bei der Arachnide Tagenaria domest; . . i)enza,ldehyd sowohl das Zytoplasma, als auch die Nukleoli der Qozyten,
gehend etwasg ab, daB die juncen %mestwa weicht die Situation dahjjgg gibt aber einige Autoren, die eine derartige Bindung zwischen der
Balbianischen Dotterkern ailfwg . 0zyten In ihrem Zytoplasma dr NS und den Histonen bestreiten und als einzige Verbindung nur die
diesem Kern (Abb. 31), der viel e}lgsi.en' tDle Histone reagieren stark j’jWa,sserstoffbriicken annehmen.
Das Zytoplasma, sowie’der Nukleolgas oD l‘f).‘sma; &lso.a,uch RNS enthg Die elektronenmikroskopischen Bilder der jungen Karpfen-Oozyten
mit dem Auftreten des ) otters o u% reagieren weniger stark. Zugleicgzeigen die Wanderung der Nukleolarsubstanz durch die Formen der
der Héstone. rgeden die Dotterkorner die Reaktiygernmembran in das Zytoplasma. Dieses ist mit Polysomen angefiillt,
ei Chilopoden Laera o . ) . . jie die Histone gebunden sind (Abb. 33). Die Existenz der Polysomen
Astacus ceptodastylug, éﬁfﬁiﬁ;&gm ZZZZfOtpmfm)‘_sovmq bei den Crustace ﬁgddldie Diinne degg endoplasmatischen Retikulums der jungen Oozyten
nur in der Nukleolarsubstanz die Hista) Teagieren in den jungen Oozyteiggsen die Folgerung zu, daf die Histone beim Aufbau der Struktur-
sehr schwach (Abb. 32) Stone stark, im Zytoplasma dagege proteine, die fir das Wachstum erforderlich sind, eine Rolle spielen. In
Mit der Entstehung des Dotters ; . . der Oogenese stammen die zytoplasmatischen Riboproteine entweder
zum Nachweis der Histone sehr stark reagiert dieser in allen Verfahrg gus den Nabrzellen der Oozyte, oder aus ihrer eigenen Kerntitigkeit.
. Bei den Insekten ist die Rolle der Ty Wie dem auch sei, die Riboproteine stammen aus der Kerntitigkeit von
die Hypertrophie des Nukleus, die V. ,e,l- lfl‘.o phozyten bekannt, bei deng Keimbahnzellen, denn auch die Néahrzellen haben denselben Ursprung.
und die Anreicherung deg Z7yto )1&61\19, a’lﬁlguglg der Nukleolarsubstay Die bisherigen Forschungen iiber das Auftreten des Dotters und
des Oozytenkerns ersetzt und 'blus 32.13;}Sm mit Polysomen die Tétigke der verschiedenen haloplasmatischen Einschliisse haben in vielen Fillen
reagieren tatsichlich sowohl im f(er% aﬁc ' P le Histone und die RN gezeigt, daf diese Substanzen von auBerhalb stammen und in den Oozyten
zyten stark. Bekanntlich wander 'S auch im Zytoplasma der Troph in Form von Lipoidtropfen, Glykogen, Vakuolen mit Glykoproteinen
Oozyten ein ung veichern diese(s m?%n lglgge S;ﬁo_ffe in das Zytoplasma de usw. vorliegen.
Das Studium der Topochemie defrg e}neﬁl an. . . Verschiedene Beobachtungen an Fischen wihrend der Entwicklung
puischen Proteine im Lauf der Oogonie zur Qozyte weisen darauf hin, daB es sich im Laufe der

Als erstes ist die enge Bezi > 7wi . vorherrscht, so herrschen in den jungen Oozyten bei Beginn des Wachs-
und der der basischen Prgoteixf:lifltl)unlllgﬂjzmsgh?n der Iixistenz der RN tyms die a,’rgininreichen Histonerof; nachgem der Dgtter entstanden
die mit Fastgreen FOF oder alkalischenzrp]g,el Histone zu beobachter igt, sind Protamine und lipinreiche Histone vom segmentierten Typ

Dio der T romphenolblau immer stai yorhanden. Diese Anderungen sind nicht streng begrenzt und schwanken

: 16 der Hydrolyse mit q FOPATIo . auch je nach der betrachteten Art. Desgleichen sind die basischen Pro-
zeigt, dal ein groBer Teil der H?gtigafan?l?ﬂEgghende Desaminierun teine ]nicht nur an die RNS gebundel%, denn in der radifirgestreiften
sehr reich an Arginin ist. Die Bindung der }(I‘el NS ge’?(’hut'z"{ wird unt Kortikalsehicht der Fisech und Reptilienoozyte sind sie an die Mucopoly-
wahrscheinlich nach Ru-Chih und Bgnn 218130ne an die RNS geschiel saccharide gebunden. Ebenso sind sie in bestimmten Bereichen des Hyalo-
der RNS, das Dihydrourazil das in Offe o [,114]1 durch eine Komponent plasmas mit sauren Mucopolysacchariden, in den Randvakuolen der

! ener Korm gebunden ist. Dieg reifen Oozyten bei Ophidion roheii und im Dotter der Oozyten im allge-
meinen an die sauren Gruppen der verschiedenen Mucoproteine, Phospho-

OH
| 0 0 lipoide und Phosphoproteine gebunden, enthalten.
C ,(l:—o _ L — Die Rolle der zytoplasmatischen Histone kénnte analog mit der
N/ \CH \ C;M der Nukleohistone verglichen werden.
? N CH, H,N  CH, Obwohl zahlreiche Studien besonders iiber die Nukleohistone

| unternommen wurden, ist ihre genaue Funktion in der Zelle noch unklar.

L
/C\ /(’:H2 ¢ ch, ‘c CH, Zahlreiche Autoren, beginnend mit Stedmann haben den Histonen die
0 N o/ \N/ A Rolle spezifische Repressoren zugewiesen, die die Wirkungsweise der
Rilbose i 0 *lV verschiedenen Gene kontrollieren.
Dihydrouridinring or Ribose Ribose _ Gegen diese Hypothese werden folgende [Einwinde angebracht :
fene Form Bindung der Histone die verhiltnism:Big beschrinkte Zahl der verschiedenen Histonmolekiile,

an das Dihydrouridin das Fehlen in manchen Geweben und ihre Spezifitit (mit seltenen Aus-
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Dahmen) sowie die Ahnlichkejt zwischen dem elektrophoretischen B
beziiglich (eg Gehaltes an Histonen vom genetisch wirksamen und unwiy
Samen Chromatin,
ie Histone haben tatsichlich einen weigep Hemmungsbereie]
Einerseitg wegen ihrer Rio eXverbindungen mit g
Nzymen ungd deren Subst

ndererseitg wegen (
dung Zwischen dep Positi

der hegativen Laduy,
verschiedenep Polymere, insbesondere der DNS 9 .
Bemerkenswert i

der Zelle abhingt [15
kann eine repressive odep derep_ressive Spezifit;

ch nur in Soweit, sofer

T A

] g8ewihrleigtet, wird. Nog

i it, di bestimmy,

»Spezies” dep RNS [31, [21] b Komplexver-

bindung RN S-Histon, die sich zuséitzlich AN verschiedene DN S-Folge

bindet, Dadurch ergibt sich ejp l\l’echa,m'smusz der den Histonen dieg

zusétbzliche Spezifitit erteilt [4 Ssetzungen betreffe
die N ukleohistone,

Fiir die hiey untersuchten zytopla,sma.tischen Histone k
werden, daf8 gje eine allgeme; i
in ergter Linie mindesteng
des Zytoplasmag bezieht,

iese Beha,uptung wird auch dadurch beyy;
in den Imetabolisch inakti i

ven Zellen mehy H
vorhanden sind, als in den alktiveren Zellen (Krebs-
zellen). Dag langsame Wachstum des Zytoplasm
durch einen Rej i i

i 1ese Zusa,mmensetzung des Zytoplasmag versch
mit dem Beginn der Dotterbildun . Bei i

nach der Befruchtung fixiert worden, firh
chen, dag Zytoplasma und die Blastomerenkerne dag
kann mit dep Gesamtfé;higkeit der Blasto

in Verbindung stehen, Mit der Gastrula,tiqn sind die

n und z
zierung der Zellen,

1. — Larvales Ovar von Cyprinus carpio kompakter Kern einer Oogonie,
Feulgen, : inus carpio, Kern in meiotischer Prophase mit Kappe.
1T U ' Abb. 2, — Junges Ovar von Cypriny
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Abb. 18. — Carassius auralus. DDD fi'n‘~Sl*'I‘—[‘{‘a(llli\':';lf'f.f;l:“ldrw11 .
N Ab]): 19. — Acipenser ruthenus. Hydrolyse TCS, Schi astg

g - 20. — Clenopharyngodon idella. Schiff. e TCS. Sehiff-Pastarcen FCE
d lﬁ}l;]l: 21, — M1;1()1[)]1(11'1111(/0(1011 piceus. Hy(l}'ol)se l(S -S;I]]flit]j‘ll]lt(l)l'l:]ill Fulier.
Abb, 22, A(-‘ipenser stellalus. Verdauung l'l}l‘l‘DcA\~|_('11“Sf('Fr{susrcclf -
L Abb. 23. — Acipenser ruthenus. Iydrolyse [(-‘5_":(‘15‘1 .F‘l;wrzc“ o
Abb. 24, — Ludonlomyzon daulfordi. I'Iyr(!r‘o‘lys(:r l‘f:f“(‘{(}]l‘j?éF
Abb, 25. — Ophidion roheii. Hydrolyse 1(:5. 1<1;15 Tiil‘een FCl-?,
Abb. 26, — Emys orbicularis. Hydrolyse TCS. astg




Abb,
Abb,
Abb.
Abb,
Abb.
Abb,

27.
28.
29.
30.
31.
32,

— Lacerta murqlis, Hydrolyse TCS. Bromphenoiblau,

— Salamandrq salamandrg maculosq, Hydrolyse TS, Fastgreen rCr,
— Cardium edue, Hydrolyse TCS. Bromphenoll)lau.

— Eledone moschalg. Hydrolyse TCS. Bromplwnol])]au.

— Tagenaria domeslicq, Hydrolyse TCS. Bromphonolblau.

— Gammarus locusta. Hydrolyse TCS. Bromplwnolhlau.
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CAROTENOIDS IN THE PUPA STAGE
OF LEPTINOTARSA DECEMLINEATA SAY

MATILDA JITARIU and IONEL PETCU

The carotenoid pigments from the larvae of Leptinotarsa decemiineaia Say were
analysed and determined statistically at the moment of pupation and after three
L days of pupation,

o It was ascertained that at the moment of pupation, the larvae possess a series
~‘ of oxygenated carotenoid pigments such as: echinenone, hydroxy-echinenone,
| canthaxanthin, lutein, isolutein, and two hydroxy-B-carotene ? and also iwo
f B hydroxy-keto-$-carotene forms.

I ‘ After three days of pupation, besides the mentioned forms there exist yet
another two new forms of hydroxy-keto-8-carotene,
The quantitative variations of some of these pigments are discussed,

P The study of carotenoids in various invertebrates and particularly
‘ in the Crustacea is recorded in several interesting works. In the insects
‘ the study of these substances has, however, been more limited (31, [41,
v {51, [9], [15]. One of the investigated insects is the doryphorus (Lepti-
I notarsa decemlineata Say). Manunta and Moritu [13] and Merlini and
Cardillo [15] have analysed carotenoids in the adult insect, reveal-
ing-p-carotene, a-carotene, -zeaxanthin, echinenone, canthaxanthin
and Iutein. Account being taken of the fact that neither echinenone nor
canthaxanthin do occur in Solanacea [14], the authors draw the conclusion
s that these two pigments are intermediary metabolic products of g-carotene
| in insects.
{‘ ; As far as we know, no other studies have been carried out on
carotenoid substances in the Colorado beetle, especially as concerns the
Anvestigation of the embryonic and postembryonic stages.

REV. ROUM. BIOL.-ZOOLOGIE, TOME 17, NO 3, P. 189-198, BUCAREST, 1972

4 — Rev, Zoologie, 3
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190 MATILDA JITARIU and I. PETCU CAROTENOIDS OF LEPTINOTARSA DECEMLINEATA SAY 191
}
i Our works concerning these two development stages will be gradual} RESULTS
Ho published. We shall first report the analysis of carotenoids existing .
prepupating larvae as compared to those existing in the animal thy, The epiphasic fraction I (E,) is eluted on Al,0, column with 99/1
days after pupation. e

troleum-acetone. After purification, there appear 4 pigments, the

light pe : intai Fig. 1). Its absorp-
i ined on the column (Fig. 1). Its T
first of which, Byay, is not mainta (Fig. 1)
MATERIAL AND METHOD E Ey Eay
, 50 et
. Stage IV larvae, brougpt from field, were kept in terrariumns till they recurved g Eb 7 acetone
1 o ‘ the ventral part, Gathered immediately an.d kept in absolute ethanol at 4°C they formg Eos 6% acetone = 10% acetone
‘ : the group of pupae at the moment of pupation. Part of the larvae pupating everyday wey
: put in absolute ethanol in the third day, making up the group of pupae after three days | E, | 67 scetone c 1% et
i acetone

\ pupation, A number of pupae, removed together with a small quantity of ethanol, wey 192 ’
E o filtered in a vacuum pump and then dried on a filter paper, always for the same tiny I| Ey | 1% scetone Ejay By
; [ interval. The filtered ethanol, including a trace of dissolved pigment, was introduced ing . \I_/ Kl)
P : the separation funnel and the total carotenoid extract was then added. Out of dried up ani- Y Pass Pass

| [ weighed larvae, carotenoids were exhaustively extracted with absolute ethanol and the extrag

i ‘ was filtered through a fast filtrating filter. Piginent traces on the filter were recovered by The epiphasic pigmeﬂfs isolation b}{ column chromatography
‘ : washing with absolute ethanol, C
! | The carotenoid extract was saponified with 609% aqueous KOH [6, p. 498] overnight, Fig. 1

1‘1‘1 : ‘ in an argon atmosphere, at room temperature and in the dark., All operations (pigmen(;

! cxtraction, chromatographs) were carried out, as far as possible, in the dark. éjijion maxima arve : 468(71)—443(4) my in light petroleum ; 488 —464 myp

g ‘ The insaponifiable material transferred in light petroleum, b.p. 40—-60°, after washingjn penzene and 477 —451 mp Iin etha'n)?l' The curve Sh&p% and ;chh(i?]}rv
. and drying on anhydrous Na,SO, was separated into epi- and hypophase, washed again, drieﬁ»egist,ering indicate that it is ‘“all trans ..After thin-layer chromatography
and chromatographed on an Al,0, Brockman u.c,h, No. 1124 column, activated for 2 houngjt has R = 0.979. It is altogether epi-

o at 110°C. phasic before and after saponification. o
Cod ) nipn
[ For development, solutions of light petroleum-acetone were used in various propor: The‘second ngment. (Elaj“') (Pl%' ) a0 |-
i tions and the purification of isolated pigments was obtained by their rechromatography on:lS, eluted ﬂ,'om the pul‘lflcastlon co um-n ’ E Hyd ﬁﬁwro{em ?
e the same alumina. with 99/1 hght petroleum-acetone. It is w0l 182 = Tyoroxy - e

: i «“ 8 e shape of ity curve
The quantitative determination of each pigment was made according to Bonaly’s method; all trans and the s 1Y

: i i )‘ ‘haj Of E r’J 0 Tlle
[1]. unt being taken of the volume of the total pigment extract and of the weight of pllpagé(F]g_ 2)i]s thquS?,llle EIJS’ [' b 11 . 70 -
N . . . . . i l}s“[' l on maxima are : 4;8 3
involved in an analysis, the amount of the total carotenoid was calculated in ©.g/g fresh tissue, aca’ D < ) i o 51 ; 448 IIIEL m

L cording to the formula: C= }_OD.V. 1000 [1], where D is the optical density at the 111aximumf425 mp, 475 — 467 my. in benzene and 5

! E p 481 —453 my. in ethanol. i
| :“ main wavelength of cach chromatographically isolated pigment; E is E%o/;’n to which the ar'bi-,” Thin-]a,yer chromatogmphy yields 40 |-

I trary value of 2,500 was given [12]. All the determinations of absorption maxima, as well as}in = (.98,

‘ : the recording of the curve shape were carried out at 20°C on a Beckiman D.B. spectrophoto- The records of both pigmentsin I.R. 30 |-

meter. point to an ester structure (Fig. 3) with

i » 1 0
Pigment characterization was carried out by determining the partition coefficient [17“"the carbonyl stret.el.nng frequency at
of every pigment, 11,720 em™, Resaponified 24 hours at room
fj 3 . 0
b The presence of ketonic groups was proved by B Na treatment of the alcoholic solutioni;telgp.era’ture WithRmeth&n({thI.{,O}i) lih/g
3 ‘ ) [10] for 3 hours at room temperature. The reaction was slopped by the transfer of the pigment‘}a’n 1 2 new 1. . record (Iig. )

fpigments still esterified. These
to light petroleum, washing and drying, after which it was read in the spectrophotometer, Some):gp g b appear still - es :

| .

| ‘ . rdata make us think of a structure ‘“ab
1“ : pigments werc also recorded in LR. at the Spectrophotometer UNICAM S.P. 200. :

|

1

|

rorigine” of a hydroxylated derivative of
b Part of the pigments were chromatographed in thin layer of MgO and developed “’it“;fB-ea-rotene (monoxydroxy~ @-carotene?).
I neophaline-chlorophorm-ethanol : 50 :45 :5. This solution diluted with ncophaline, half or three, Further analyses, more detailed, are going to determine the structure of
: quarters, represented two other development media, ;these two pigments.
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%00 ? Hicaous 3 4 5 .
. C The third pigment, Eya,, is eluted with 94 /6 light petroleum-acetone.
s m@r purification, there appear two pigments. The first, B,a,, passes
the column without being kept. The absorption maxima in light petro-
80 |- i Joum is 458 my [6, p. 518), in benzene = 476 my and in ethanol = 466 my.
, : //p‘ ’ i!he curwe shape is a little asymmetrical (Fig. 5). It is “all trans” and
° _‘—\/\j jompletely epiphasic, before and after
60 ' Fa,poni,ﬁca,tion. After BH,Na treatment, Echinenors
] ’ fhe solumtion turns from orange into 30{: == — After recuction with BHqtia
. gellow and the appeared pigment has '
A {he absorption Maxima =476 —448 my
ol In light petroleum, c}jaraetel’lstlc of
jsocryptoxanthin (Fig. 5). .
& ' Absorption maxima in different
§*°r golwents, the curve shape, the behaviour
£ on the eolumn and its transformation,
2 after BH,Na treatment, into a pigment
ﬁ with a finer structure point to the
mer presence of a monoketonic pigment,
° ' : ' ' L the wfllz‘ilnmzzg(')nd pigment, E,a, i8
5000 L 2 . s { i e i S
Wavenumber 0% 000w feoo pluted from the purifica,t-i’on 1(3041’umn ,
The I.R. recording of the saponified pigment £, 3, mh 90/10 light petroleum-acetone. 320 500 460 w.
" Fig 3 fThe partition coefficient is 60/40 before o mh
and 52/48 after saponification. The Fig. 5
: pbserption maxima are 466 my in light
%00 ﬁ— o —3 ai + § petroleum [6, p. 518], 482 my. in benzene and 477 my in ethanol.
The curve shape is a little asymmetrical (Fig. 6). The absorption maxima,
sor fpoint to a dileto-carobenoid. Reduction with BH,Na yields a pigment
with absorption maxima at 477 —451 mp and a shoulder at 426 my in
light petroleum (Fig. 6). Hence, the

pigment is a diketo-carotenoid. Thin-

F | T o ter mna layer chromatography against genuine
’\/’\/\ ';f” : “treatment canthazranthin, yields the same R;.
6o - [ The fourth pigment, E,b, eluted with

85/15 light petroleum-acetone, is a mono-

so - hydroxy-monoketo-g-carotene. The ab-

sorption maxima are 455 my  in - light

o - petroleum and 468 my in ethanol. The

@ partition coefficient is 70/30 before and
l§3° B 71/29 after saponification. The asymime-
£ trical shape of the curve (Fig. 7), as
§2° B well as the absorption maxima suggest
£, the existence of a ketonic group in the
i molecule. Treatment with BH,Na vields

o 1 1 . ] , e 4 o a pigment with absorption maxima -—

*}‘J\]\]—]__L_l - ;
i/og\%ndmb;rm 3000 2000 1800 Py 440 40 460 500 520 a0 476 —A48 my and a shoulder it e}Ll27 mlu.
: ; . Fig. 6 It remains to determine whether the
The I.R.recording of the resaponified ninment Eiay 0 pigment is a 3-OH-4"keto-g-carotene [16]

Tig. 4 ~or the unknown Herring keto-carotenoid [8].
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The epiphasie fraction I is elute
(Fig. 1). 1t ig made up of g mong

b petroleum ang 455 My in ethano]. Ay hich is 0.93.
treatment witp BH,Na, the pigmg

, =3-OH=4-teto-P-arsen. Hrogeivers N8 2bsorption maximy 476 \4;? _ H
100{_ —-——~=4-0H-4’-Keto—[3-carotene? m(J. 1n Ilght petroletu_n. 1t lS pl'Obr o i .
ly another 4-0H~4’-keto~caroten0> T | H | SHacetic acid in acelone
[11], [12]. The pigment hag to f 0 N
determined. ‘ IL | Hy | 507 acetone
On the firgt aluming coly Jb acetor
there remaing trace of pink pigmlgl‘ I |H |10% - P | Wsre
which ig dissolved ip 59, acetic aq 0
In acetone, byt Which, because , It |26 » Hza
158 very smal] amount, was not woy / kljp
¢d upon. =
The hypophase also  contaj The hypcphasic pigments isolation-by column
2 Series of Pigments, some of whig _ chromstography |
are part of the pigments discovery , Fig. 8
in epiphage : c&nthaxanthin, mon; . ; ified.
hydroxy-monoketo-B-carotene P igment recording points out that the pigment is esterified
ments, with absorption maxima, g I B. pig

©

; by an adequate
455 n}u a,ll}d 41-153 1;11% respectively products. Asthaxanthin should be studied separately by
‘raction I containg the pigmey:

. . ) _ . hly pupated larvae is
Hy, eluted with 98/2 light petyy methog(jihe totality of these pigments found in freshly pup
leum-acetone, but its quantity is e

hich
1 et in three-day-pupated ones. Two other forms also appear w

0 m :

small to be analysed. ! :ri hydroxy-keto-carotenoids. _()11;%

. Fraction I (pig. 8) is eluted from g column with 90/10 Iigh' i epiphasic, soluble in 80/20 lig
petroleum-acetone. At purification, i i '

. _ 90 |- Isolutein
‘ it releases o bigments, the fiy petroleum-acetone, with an ?JS%’_mn
of which, Hya, is not retained by activated aluming, Tty absorption maxing yetrical shape and an absorptio

are 460 my. in light petroleum, 477 my, in benzene and 468 My - ethanol yngvimum —444 my, with a shoulder
The symmetricgl curve shape (Fig. 7), the absorption maxima and at 474 my ; the other is h}fPOPhaS“’é 70 =
column behaviour point to g hydroxy-keto-carotene. The BH,N3, reductiol with an absorption maximum @h ol
transforms it into a bigment with absorption maxima of 474 — 444 my; 453 my, in light petroleum and Wltr
in light petroleum, pointing to the change of the ketonic group into § g shape pointing to a hydmﬂd
hydroxyl group. Hence, the Pigment, Hya, is g hy.droxy-keto-ca,rotene,', keto-carotenoid. Both are reduqeh
Probably 3-0H-4-keto-oc-carotene, the hydrozyechinenone, . by BH,Na, yielding plgmentsr Wit for
. The second eluteq Pigment with 90/10 light Detroleum-acetone, Hyay absorption maxima of 46917,4'1)? nﬂ’{ 3ok
is the canthazanthin,whose characteristics wore already stated. - and 477 _0449 mp, respectively,
Frzetion T, eluteq With 50/50 light petroleum-acetone, yields ethanol 95°,
two pigments by purification. The first, M, s i :
alumina. It jig 14/86 hypophasic befor i DISCUSSIONS Ll il 1.
Absorlatiqn maxima =— 473 —442 499 my. in light betroleum, 485! 0 5"0 '4;0‘ L o 410 370
457 my in bel}zene anﬂ 473 —445 —422 my in ethanol, Thin-layer chro-, We aimed at following up the
matography with genuine lutein yields the g ! evolution of carotenoid pigments in Fig. 9
The second pigment of fraction ITI, Haa,, is probably the isoluzein, & life time altogether different from
It has an identical curve shape with that of Digment H,g (Fig. 9). It is' that of mature Insects. We have imal is starving and completely
hypophasic before and after Saponification, and more polar than the first, chosen the pupation period when the ani
getting dissolved in 30/70 light petroleum-g '

: data referring to
cetone. Absorption maximg - Immobile. Out of a series of analyses we selected only

80 —

50 |-

A muy
/
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. § : * only into canthaxanthin,

Precisely identifieq Digment S Statisy otene changes into asth%wnth”} o1 ()111101};37droxy—1n0110ket0'

If B-car 7droxy-B-carotene [2]oramo S a of

ally calculateq.  the pathway of a hydroxy tudied by us both forms exist in the pup ‘

The per cent values of Variability coefficients gpq certainly hig; ég.r(?tléne [8], in the G&S‘%SS clt)uld therefore, be the synthesis sollrgﬁtﬁ -

than éxpected, byt thig may be accounted fop by the unavoidahle deét insect. These plén}‘;’;n'l Cant-lmxanthin 0r asthaxanthin, o1 both.
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E{ESEARCHES CONCERNING THE ACTIVATION OF THE

GLUCOSE UTILIZATION SYSTEMS IN THE CARP
(CYPRINUS CARPIO L.)

BY

[N. §SANTA| and I. MOTELICA-HEINO

It was found that during the digestive resting period — at the end of autumn
and at the beginning of winter — the culture carp can digest food given by
force and can absorb that nourishment, but its metabolization is very slow,
Repeating the forced feeding for several days, an efficient mobilization of the
specific regulatory metabolic systems can be reached, thus obtaining a real
training due to their plasticity. The metabolic training has a specific character
for the food used in this purpose.

In our studies published earlier [4—97 [11] about glycemia in the
‘culture carp and in the wild one, it was found that hyperglycemia provoked
;by handling and capturing these animals, as well as that of nourishment
is stronger in the first case than in the second one. It was considered
that the observed differences could be due, at least in part, to some
rdistinction of the digestive and metabolic training because the wild carp
uses only natural food usually poor in glucides, while the culture carp,
besides that, receives a supplementary food (squash maize, erushed corn
zand sunflower groats) rich in nourishing substances, especially glucides.
‘We have decided to verify the above mentioned hypothesis by doing the
texposed studies in the present paper.

MATERIALS AND METHODS

: The experiments were carried out in culture carps of the age of two summers having
éthe’ body weight of 600--800 g. The fishes were collected from the Piscicultural Research
i Station of Nucet and from the farm of Dridu. Those from Nucet were of the Lausitz breed,

- REV. ROUM. BIOL.-ZOOLOGIE, TOME 17, No 3, P. 109 -204, BUCAREST, 1972
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C [» ; A e ning
enlral Institute for Teachers Training : Activity and isoenzymic pattern ot glucose-6-phosphale dehydrogenase, lactate de-

hydrogenase, NAD- .and NADP-isocylrate dehydrogenase from muscie, liver,

- serum and hemolysate of loach adapted to 20°C and 0°C were determined by
" electrophoresis on polyacrylamide gel.- In all tissues studied, from bolh cold-

- and warm-adapted fishes, the enzymes presented, generally, an enzymic aclivity
(proportional to the staining intensity of bands) and an isoenzymic patlern
unchanged, when the gels were incubated at 20°C, Incubation of the enzymes
from cold- and warm-adapted fishes at 0°C showced that low temperature alters
the enzymic reaction rate: the activily of some isoenzymes was completely
abolished and that of the remaining ones was reduced, though they were found
in tissues when determining their activily at a higher Llemperature, Data presented
in this paper showed {hat low temperature induces a decrease of the enzynmic
‘activity as well as of the isoenzymic pattern of glycolytic enzymes in loach tissues,
-regardless of the adaptation temperature,

-The action of temperature upon the different aspects of poikilo-
therms metabolism emphasized the importance of thermic homeostasis.
in adaptative mechanisms. Even though these last years many investi--
Jgations were devoted to the problem of the metabolic processes regula-
tion, the cellular mechanisms of fishes acelimation and adaptation (and
gof poikilotherms, in general) to low or high temperature are little known..
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207
YTIC ENZYMES IN LOACH

RE AND GLYCOL

TEMPERATU.
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from musecle homogenatey of many  vertebrates iy Iargely in favour, rInvv'lf-om the tubes, washed in cold distilled watcr .an(‘ ! ub’lte(’l in Dbuffers contain.
NADP-linkeq enzyme. In a recent baper, Moon anda Hochachln frawn out 51:,0 min, under cold conditions, Gels were further 1“,07 . from both cold- and
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Hochachks et 4. [1], [13], [24], based on the study of Arichag
constant (Km), emphasized the role of molecular mechanism s a8 a4 compg
sation facter in the adaptation of fishes to low temperatures, The aut

. ; i ] tissue
tion interval, both groups of fishes were killed. White muscle ti
limati
After the acc

&)
t

_i rate dehydrogenase
; : ion medium for the detection of NAD- and NADP. lfocytlatL ‘ i 1)'c acgtivity
1. The 1ncubat10(1; NAD, respectively NADP. Determination (staining) of enzymi
ontained 25 mg. % ’

. P . . ; ] o o r8—10 hours,
deem that one of the importans Tactors in the adaptation to 1oy tempbas carvied out on gels at 20°C and 0°C for
rature is the modification of the Clizyme-substrate affinity. | ’

Literature data, toncerning the changes in the enzymic wetivig
and the enzymic moleculay mechanism under {10 influence of Jow tomp§
rature are searce and controvergial (139, [1t), [20], [217, [21]. The, = ic study of glucose-6-phosphate dehydrogenase, lactate
correlation ig difficult, due to the temperature limit of figh acclimatigle  Blectrophoretic s udyl\T A%)P-isocyt-rate dehydrogenase in mammals
to<the various responses depending on the species studied, 1o (he orgiflehydrogenase, NAD 3'1%, Li'17 1, [197, {227, [28] revealed the presence
specificity, and especially to the sesearen methods, AT, [2‘831:'1?;1(11«%;1;%;3[% gj’nder ’many’ molecular forms. The data from

ese d

. , . . S : S i Zymic
In view to elucidate the mechanisms oceurring in fishes dn ) how that the total enzymic activity and the 1806NZy
adaptation to Jow t-ulnpemture, A study has beon carvied out on soffiterature s

: . : : 1 By ary from one tissue to the other, from one Sp(?(?’les to the other,
glycolytic enzymes of the liver, musele, sornm ang hemolysate [rogpattern vary their importance in the cellular metabolism.  electro-
loach, adapted to 0°C ang 20°C, respectively. epeng;zgos%{lg.phogphate dehydrogenase. Results obt?med b1§n (?I:Sular
Fohoresis on. polyacrylamide gel showed the (‘3X131s3ence of many
$forms of the enzyme in the tissues mvestigated. rm-acelimated fish,
i m muscle homogenates from both cold- and W:Hed AL this tempor

fby incubating the gels at 20°C, four bapqi Wel;fdr?:c?enzyinic distriboin
Experiments were carried oul oy loaches (Wisqurnus fossilis 1., caplured in Grg fa,ture, the differences of enzymie a;Ct.IVIbytﬁ fish groups are non Signi'
pool, Olt district, In the laboratory, 1he fishes were divided into twe groups, 7--10 sped of, glugose~6-phospha,te dehydl’Ogena'SG “f} O‘l eose—6-ph05phate dehydro-
mens each; one group was adapted Lo Lhe laboratory lemperature (20--22°C), while the ol ficant, By incubation of the gels 3113. 0 07- g-él and an altered jsoenzymiG
group was acclimated to 0°C. Yior that purpose they had poen injlially adapted Lo an jntd gﬁnase appears with a very IQW enzymle act1v1dy onzvmio activity may be
mediary temperature of 1°C 7 (tor two 8weeks) and then, for 30 days, 10 g temperature § pattern : two enzymic f1:act10ns with reduce sza’k third one in the
O°C. Neither fish group did recejve any food during acclimalion in the laboratory. It is'd d,.jsjjingu-ished in both flS]'l ‘groups and a verynon Significant (Fig. 1)-
be pointed out that all fish specinmens acclinaled to Iow temperature (Lhree groups), hafl ‘warm-adapted fishes. Act1V113y d1fferences: are 6-phosphate dehy-
well tolerated the influence of Jow temperatuwre and e specimen died, : By. incubation of the gels at 20°C, liver glucose- I

3 di;:)genase appears, both in fishes adapted to low and higher temperature,

RESULTS

MATERIAL AND METHODS
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under the form of 5 bands With enzymic activity. VWhep the enzy
are determined g4 0°C, four isoenzymes Wwith a lower Staining act
are rendered evident; (Fig. 1),

Important qualitative ang quantitative changes in the en
content and in thyt of the isoenzymes of gluoose-&phosphate dehy,
genase are obgeryed in the figh serum, by determining the enzymn,
various temperatureg. Electrophoresis of the serum of warm-adgd
fishes by incubation at 20°C presents 5 isoenzymeg with a medium e
matic activity. The same homogenate, incubated at 0°C, reveals o
with low enzymic activity. The electrophoretic battern of the seruny
cold-acclimated fishes undergoes the Same alterationg. By incubgg
at 0°C, an Isoenzyme with reduced tinctorial activity emerges, wipf
at 20°C, 4 fractions with & medinm enzymie activity are revealed (Ifig, !

The electrophoretic pattern of gluoose-6~phosphztte dehydrogeﬁ‘
of hemolysate in both figh groups ig characterizeq by three eny ]
fractions, Irrespective of the temperature used for the fnzyme determ;g
tion. The staining intensity of the hemolygate isoenzymes jg lowereq } -

=

determination at low temperature (Fig. 2).

0° 0° 20° &

20°

Lactate dehydrogenase, As it resultg from figureg 3 and 4, thepd
a direct relationship between the concentration, the number of 140
dehydrogenage iSoenzymeg and the temperature of gels incubation. Al
rations are similar to those occurred in gluoose-6-phosphate dehyd
genase, but much more obviong, 3
By incubating the gels at 20°C, the electrophoregis of muscle hoy
senates reveals in both  cold- and warm-adapted fishes four fractigiver.
With increased enzymic activity, By determining the enzymic activg
at 0°C, only 2 isoenzymeg with medium tinetorial activity appearin he
fish groups (Fig. 3).
Lactate dehydrogenage from the livep of both fish SToups presefps
5 isoenzymes, determined a4 20°C. The concentration of lactate dehy.
genase may be assessed in the two bissues acclimated to different tem
ratures, by the Staining intensity of the énzymic fractiong. Low temj§ 2
rature determineg qualitative ang quantitative lowering of lactate dehfi %
drogenase in both liver homogenateg - Specific to the fywo electr
batterns is the émergence of 3 isoenzymeg With low ang very
activity (Fig. 3). 1
The electrophoretic battern of lactate dehydrogenase from tjf i
serum of both eolq- and Warm-adapted figheg is characterizeq by ti}|
presence of 4 enzymic fractiong With similar staining activity, whe
gels are incubated at; 20°C. Low incubating temperature deeply change]
qualitatively gg well ag ’quantitatively, the isoenzymatic battern :
°C, the serum of fisheg accelimated g higher temperature Presents 3
isoenzymeg and that of cold-adapted Tishes, g single isoenzyme (Fig. 4
The hemolysate of both figh groups reveals, by electrophorei
on polyacrylamide gel, two fractions with increased activity, when bl
determination is made a 20°C. Incubation at low temperature show,
only one enzymic fraction With a mediym staining activity, regardleg
of the figh adaptation temperature (Fig. 4). j
NAD-z'sooytv'ate dehydrogenase. Electrophoretic tesearches on polj
acrylamide ge] have revealeq the presence of this enzyme jp all forl

arm - adanted T T
warm-adapted fish cold-adapted fish

An;;rm‘adap/ed f/;s/zl cold-adapted fish

2 medium _ Twery weak

dehydrogenase
indicale the temperature at wh
g the enzymic aclivity.

- very intense

- zymic  pattern
fig. ~1. — Isoenzy ylamide gol. 20°
: i I olyacrylamide gel. 0
obtained by E’er}(’z incubated by determinin

e
cold-adapted fish
HEMOLYSATE

warm-adapfed ¢old -adapted fish warm - adapfed fish

phate dehydrogenase from serum and

Explanation as i

glucose-6-phos

hemolysate, obtained by polyacrylamide gel.
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u;S studied from logwh. The electrophoregrams showed that
igoenzymes of the four g . investigated present s 1oy and vy
;,etzymic activity,

T Tn muscle homogenateg from pogp cold-

. incubating the 8IS at 20°0, thyee bands with low enzymic activyit,y
re revealed. At 0°C, in 8roups, two enzymie fractiong with
‘decreased staining activity were founq (Fig. 5). The level of enzymie activity
a8 well as the number’ of S0enzymes ~ are Lot influenced by the fish
“acclimation tempemture, but by the enzym

e determination temperature,

- NAD-isocytrate dehydrogenage from the Jivep appears in both

* groups under'the form (z)f 3 isoenzymeg With decreageqd staining activity

‘when determined at 2¢°Q, The electrophoretic Pattern of the enzyme
_of cold- and warm-adapted figheg reveals, by ;

_ C by "Meubating with substrate
at 0°C, two bandg with g very low enzymic activity (Fig, 5),

- The electrophoresis of serum and hemolygate bresent in hogh cold-
‘and warm-acelimated fishes, a serieg of differentiatio i

the
ery low

and warm-adapteq fisheg

acell { ng dependmg on
+ the determination temperature, Agq shown in e 6, when the elg
20° o° : 0 0 “are incubated at 20°C the enzyme from serum ang hemolysate containg
7 7 20 20° 0° 0° 20° two distinet forms, regardlegs of the figh acclimation emperatype,
Warm-adapted £, cold -a0apted fish mcm] mfi "‘Def;erminat'ion of NAD-isocytrate dehydl_‘ogena-se at 0°¢ did not, reveg]
MUSGL E pred fish; any eNZymic activity hand in the two tissues of both STOUps. Enzyme
. LIVER determination at thig Joy temperature induceq ;i activation iy e
g 3. Isoenzymijq Pattern of J0p,,, dehydy, . cle , o erum and hemolysate though the énzyme is present when stainin
by polyacrylamige gel. Jsxglgxrl(;lt?ieln::ejf(ﬁgu’l’_'c“sﬁk and liver, Obtaineq | ;ef at a higher te?nperéture (%‘ig. 6). Y ! € 'the
NADP-isocytmte dehydrogenase. Electrophoresis on polyamylamxde
gel of loach tissue homogenates generally revealeg Several molecylay formg
= g of NADP-isocytrate dehydrogenage Wwith an increased Chzymic activig
. (proportional to the staining intensity of the bands) ag Compared with
S "~ NAD-linkeq enzyme. Thus, the more active metabolic role of NADP.
Ry linked enzyme was noticeq during metabolic Processes in loach. '
” When incubating the gelg at 20°C, the electrophoregmms of muscle
extracts from both Sroups contained foup énzymic fractiong With decreased
. staining activity. When determined at 0°C, the mugscle NADP-isocytmte
_dehydrogena:se underwent g considerable decrease of the activity anq
an alteration of the énzymic pattern : the band with g higher electropho-
‘retic mobility disappeared and the othep three were hardly vigiple
" (Fig. 7).

: NADP-isoeytrate dehydrogenage from loach liver containg three
isoenzymeg when itg activity ig determined af 20°¢, rrespective of the
fish acclimation temperature. Enzyme determination g 0°C revealeq
in both ETOUpPS a single isoenzyme having very low Staining activity
(Fig. 7).

20° a° 0° 20° 29° 00 A . : The electrophoretic battern of fnzyme of the seprym from ¢olg-
m; T — —_— 7 g 207 ¢ and Warm-acelimateq fishes presentg mmportant qualitative and quanti-
pled fis 0old-aaapteq sy, Warm -adsptog fisp m tative alterationg, As it resulis from figure 8, the electrophoresis of
SERUM HEMOL Y547~ Serum from varm-adapted figheg reveals four enzymic fra-ctions, regardlegs

Fig. 4 _ Isoenzymic pattern of lactate qo;

1ydrogenasg from serum

of the gel incubation temperavture; yet, a decreage of the 1s0enzyme
obtaineqg by polyacrylamide gel. E

activity wag noticed when thejr determination Was made at a Jow tem-

Xplanatiy ) and hemo]ysate,
2 n 3 iour, .
I figure 1, Perature, VWhey, Incubated at 0°C ang 20°C, the serum of cold-adapteq

T e —
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0° 0° 20°
Narm-adapted fish cold -adapted fish
MUST T
Fig. 5.

Isoenzymic Pattern of

NAD
obtaineq by polyacrylamide gel. E

\

2277747707777

//IIII//II/IM

-isocytrate

+ e | g o 200 290 . 207 20° 0° . W’ L%J "
Warm-adapted fish cold -adapteq fish warm-adapteq fryp, Cold- ada pey Ffish ,' mm : mm; Warm- adapted fish  coly *adapted i |
: SERUM HEMOLYS T | SERUM HEMOLYSATE |
F1g J6._' ~h Isoenzymje Pattern op NAD-i_socytrate dehyt@:ogenasc_a f_rgm_serum and Fig: 8. . Tsoenzymic Pattern of NADP-.isocytrate (}ehzgl(‘:;ge:sasien ff;?ll::e Lserum and
emolysate, ubtaineq by polyacrylaxmde gel, Explanation as in figupe 1. - hemolysate, obtained by Yolyacrylamide gel. Explan

0 0
o ; 7 - o+ 0 0 20° i 0 20 !
' : : s e e \_'\ 0ld- adapted fish
mm mém mm cold-adapted fish warm- adapted ﬁaﬁ VETQ P
LIVER : MUSCLE L
3 4 . le and HVCI';
dehydrogenase from muscle apq liver, " Higl 78 Isoenzymic pattern of NAD_P—lsocytrate1 de}zg)ir(;gse?ssgg from muscle
Xplanation g g, figure 1, obtained by Polyacrylamide gel, Explana
e

ure 1,

00 00'
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fishes Dresented g, single isoenzyme, with higher tinctoria] activity when

The electrophoretic battern of hemolygate NADP-isocytrate dehy-
acclimated fisheg contained two
when determination Wwas carried

both gr i j
reveal any NADP—enzymic activity (Fig. 8). TR Helilrte jaud A

drogenase from both cold- and warm-
1s0enzymes with low enzymic activity
out at 20°C. Gel incubation gt 0°C of

DIscussion

Temperature may influence the course of gpn énzyme reaction by

itS action On: enzyme stability, the velo
complex, enzyme subs_tra.te affinity (K + 1 ang

reaction (F 4 § = E

city of breakdown of the ES
K — 1), the affinity

demonstrated by

influence upon the whole enzymic
) represents the resultg of its action on

each stage. Thig fact assumeg the existence of at least 18 thermodynamje

cold acclimation of fishes, the activity

shunt jg increagsed [6], [12]. Hochachka [11] and Prog

that in mogt fishes, bhoth

acclimation of goldfish, the isoenzymie battern of Iacty

of ) brain is not altered, byt
18 1ncreased [10], [25]. Also, Jankowg].
of0 fructose-l,6~d1'phospha,te-aldolavse is
10°C (Zdus “dus) than in figheg adapted to
ACLLIVitY in pigre at 25°C.

On the other hand, it wag found

h ig complex ang

temperature acclimation. During
hexozo-monophosphatie

Ser [21] reporteq

lycolysis ang bentozo-phosphatic

By cold

<y [14] shows thag the activity
hlgofher I fisheg acclimated to
20°C, by determining the enzyme

that lactate de

hydrogenage and

aldolase activity in frog muscle homogenateg do not depend on the

acclimation temperature [20]. Moreover,
nemann et gJ. [16] and Brayn et al. [2]

glycolytic enzymesg,

the resultg ob

tained by Kun-

show that cold-geel: - fisthiae
(Rhodeys amarus and Idys idus) Present litgle eompensaJC(‘)hm&ted s

leCOI\yNgthout denying the bossibility of increasing the
¢ enzymes in certain figh Species also af; other i io
‘ . 5 5 acclims
temperatules, We have to shoyw that in vitp, enzymic determinatioins fl‘,;;(;g

not carried out at the animalg adaptation te
of enzymic activity wag performed at gp inter

higher temperature [14], [16]

moreover, the incubation of the gels for deter.mining

the I80enzymic fractiong Was always achiey

[10], [19].

; The electrophoretic results present
mportance of the study of tp P

ed at room

ation changes of

activity of some

mperature, Determina,tion
mediate temperature [20],
than that of fish

acclimation ;
the activity of
temperature

ed in thig Paper poipt out the

€ enzymic activity, of

Pattern anq of the enzymie kinetics at the acclimat

_the 180enzymie
10n temperatyre

11 TEMPERATURE AND GLYCOLYTIC ENZYMES IN LOACH 215

zymes of human sera differ in their stabilities at low temperatures, LD,
is relatively unaffected by exposure at (_ 4° or at —10° but LD, and
LD; are rapidly inactivated under these conditions, though they retain
much of their activities at room temperature [28]. :

The results of our experiments concerning the activity (propor-
tional to the Staining intensity of bands) and the énzymic molecular
forms of glucose-(i-phosphate dehydrogenase, lactate dehydrogenase,
NAD- and NADP-isocytrate dehydrogenase clearly demonstrate that
their activity in the homogenates of the investigated tissues, in both
cold- and warm-adapted fishes, is lowered by their determination at 0°C,
This low activity of enzymes at 0°C affects their level as well as the
number of isoenzymes. There are some variations in the isoenzymic
pattern, in certain tissues, more evident in serum, by adapting the
fishes to different temperatures, which are non significant.

The electrophoretic pattern of enzymes when determined at 20°¢
shows that homogenates of al] tissues investigated in both fish groups
generally present the same énzymic pattern. Ag revealed by figures
18, the total enzymic activity (proportional to the Staining intensity
of the enzymic fractions), as well as the number and distribution of
isoenzymes” are not influenced by the fishes adjusting temperature,
Determination of enzymes at 20°C reveals g higher number of enzymic
fractions with increased Staining activity, in both groups. Electro-
phoresis data also show that the enzymic activity is influenced by the
enzymes determination temperature.

A special attention must be paid to isocytrate dehydrogenase. In
tissues of different animal species two isocytrate dehydrogenases could
be determined : NAD-isocytrate dehydrogenase and NADP-isocytrate
dehydrogenase. Both dehydrogenases catalyse the reaction of isocytrate
decarboxylation, forming ketoglutaric acid in the presence of Mg™* or
Mn™* ions. The functional importance, the role and many regulating
aspects of the two énzymes in the cellular metabolism are little known.
The researches of Goebell and Klingenberg [8], Goebell and Pette [9],
Solganicoff and Koeppe [23] emphasize the importance of NAD-linked
enzyme in the oxidative cellular metabolism of Krebs cycle, while the
» preponderantly extramitochondrial, ensures the
formation of NADPH necessary for biosynthesis processes. Nevertheless,
the possible participation of the NADP-linked enzyme in the oxydation
of tricarboxylic acid substrates from the muscle tissue of numerous verte-
brates was also made evident [27].
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Literature data concerning the influence of low adjusting tempe-
ratures on the enzymic activity of NADP-isocytrate dehydrogenase
in fishes do not show any particular differences related to acclimation
temperature [2], [16]. s

Kanungo and Prosser [15], by studying the P/O ratio in the
liver of goldfish acclimated to cold, found that the phosphorylating
system in the mitochondria of the cold-acclimated fish has a decreased
efficiency. The authors assume that metabolic adaptation to temperature
occurs in the goldfish at the cellular level by quantitative changes in the
activity of several enzyme systems. If we take into account the NAD-
and NADP:-isocytrate dehydrogenase enzymic activity, qualitatively
and quantitatively decreased in all loach tissues investigated, as well
as that of other respiratory enzymes (unpublished data), it obviously
appears that the dehydrogenases activity related to the Krebs cycle
of mitochondria is decreased under the influence of low temperature.

Our results complete the data obtained by Moon and Hochachka
[19] concerning the NADP-isocytrate dehydrogenase of liver from
rainbow-trout adapted to 2°C and 17°C. On the basis of enzymic kinetics
results, the authors showed that the total activity of NADP-isocytrate
dehydrogenase of the liver from both cold- and warm-adapted fishes
seems to be the same when the enzyme is determined at the same tempe-
rature. Unable to detect particular alterations of isoenzymic pattern,
due to the fact that the gels were incubated at room temperature,the
authors assume that : *“If there is any acclimatization effect, it is to slightly
lower the activity of the enzyme during cold acclimatization”.

Comparing the enzymic activity and isoenzymic distribution of
glucose-6-phosphate dehydrogenase, lactate dehydrogenase, NAD- and
NADP-isocytrate dehydrogenase, by determining each enzyme at 20°C
and 0°C (corresponding to the adaptation temperature of the two fish
groups) it was found that loach adaptation to low temperature does not
lead to proteosynthesis de movo. Low temperature alters the enzymic
reaction rate, its functionality (catalysis), reveals that or those isoenzymes
which are able to work at low temperatures. In some cases, low tempe-
rature leads to inactivation of the enzyme, though the enzyme is found
in tissues by determining its activity at a higher temperature.

On the basis of the results obtained, one may assume that low
temperature determines a slowing down of glycolysis in Misqurnus fossilis,
regardless of the fact whether or not the fishes are acclimated.

Concerning the mechanism of the low temperature action upon
the enzymic catalysis, this remains a problem to be further discussed.
It was suggested that low temperature alters the enzyme-substrate
affinity [13], [19], [24]. However, this cannot be the only explanation
for the mechanism of enzyme action at low temperature. For the time
being, the factors able to alter the enzyme catalytic activity at low tempe-
rature are difficult to assume,.
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INVESTIGATIONS BEARING ON SPATIAL
DISTRIBUTION IN SPIDERS

BY

FLORIANA BURLAOU

This work is meant to study the distribution of Aranea on the soil of mixed-
foliage forests (Brinesti).

By using the  Fischer-Débauche dispersion coefficient — which in the cases
investigated was found to be superunitary — and by comparing the distribution
of the frequencies observed to the theoretical ones checked through the ¥2test,
the author found out that the spiders are distributed according to the theore-
tical pattern of the binomially negative distribution, fact that points out an aggre-
gation state.

In certain critical moments of the development, the serious competition deter-
mines a more uniform distribution, reflected by the Poisson distribution type.
The aggregation manifested by the spiders is the results of some causes pertain-
ing to the biotic and abiotic medium.,

In anl.ma,ls, distribution is the result of a normal life [3]. It is deter-
mined by numerous factors, such as: the possibilities of satisfying food
requirements, phenology and gradation of the organisms.

The knowledge of the distribution mode of animals has a peculiar
ecological significance. The distribution reaches not only the collecting
mode [4] and the method of data analysis, but may as well give indica-
tions upon population dimensions ; the distribution may also by itself
describe the population structure, the fact being known that the changes
of the distribution pattern may represent the result of the quantitative
changes of a population.

The study of organisms surface dispersion pointed out three main
distribution types [17]:

— the random distribution, according to which, for each indivi-
dual, an equal probability exists to occupy any point in the space;
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the presence of each one is not influenced by the distribution of the
other one. Such a distribution type requires the existance of a uniform
medinm ;

— the regular distribution, in which the position of each individual
is conditioned by the presence of the other ones and is the result of a

severe competition ;
— the grouped (aggregated) distribution, in which the individuals

tend to form varying-size groups, as a consequence of the nonuniformity
of the abiotical and biotical conditions.

The mathematical expression by means of certain theoretical
distribution patterns gave an image of the organisms surface spreading.
The coincidence between the theoretical pattern and the data observed
allows to characterize a population under the aspect of its individuals
distribution.

As far as spiders distribution in the space is concerned, very few
works are dealing with this problem and spiders preference to a certain

biotope type is emphasized.
The present work investigated the distribution of Aranea on the

soil of a mixed-foliage-forest type of plain (Brénesti). The frequency
data in several spider species collected over a three-year interval (1966 —
1968) and in different time periods (monthly, seasonally, yearly) were

considered.
In order to estimate the distribution mode of the spiders, we used

the Fischer-Débauche dispersion coefficient expressed by the variance

(S2) and the individual mean (X) ratio in the samples.
As seen in table 1 the value of the dispersion coefficient is superu-

nitary, fact that corresponds to a mathematic model expressing a super-

dispersion state.
Starting from this finding, we concluded that the mathematical

pattern of the theoretical distributions which suits the best to the fre-
quencies distribution observed is the binomially negative distribution.
Consequently, we used the k coefficient which in the binomially negative
distribution allows the obtention of frequencies calculated according to

the following relation [6]:
&
iz
e §2 — x2
The checking of the null hypothesis was performed by comparing
the distribution observed to that calculated, on the basis of the test
v2. Working with a degree of freedom and using the distribution table

of the 32 parameter distribution, we could determine precisely the
extent to which the estimators deviations are significant as compared

to the corresponding parameters.
In our researches bearing on spiders distribution on the forest

soil, nine species and seven families were taken into consideration, among
that ones which by their great number of individuals are proving to be

the main components of the arachnid cenose present here.
As pointed out from table 1, the following species were investi-

gated : Harpactes rubicundus, Amaurobius pallidus, Zelotes villicus, Zelotes
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Table 1
Spatial distrikution in spiders checked by means of the %2 test
Shadiss i S0 Distribution
| type Py? Py#
I}
1 Poi 7 :
Harpactes rubicundus 1.39 B(i)xlls.s?llclag 32/337 P?:gz/’o o g/z el
31 : . . /0 = Z = 10(_3/
s %! 13 Bin. neg. . 0.2525 97590 = Py2 > 95‘%(:
2.45 Bin. neg. 8.0769 309 252 A
1311 Poisson 2.0489 | 500//2 - ;52; i
. d ([ 309,
Amaurobius pallidus |! 2.11 g;g Eeeg‘ (%22?2 gg‘% S
. . . P2 /.
! 1.89 Bin. neg. 5.2287 30"2 i }3,)1(2; ;82/0
[ . ’ 7 4
i | 65 |  Bin. neg. 2.7665 | 30% > Py > 109
| e L
' 2.13 Bin. neg. ’ 4.4385 509 72 /
| 238 | Bin neg, 0.5351 900//2 = g)};z o
. i ) / ,/
Zelotes villicus 1541 P(l)lils'scl)leg' ggggg ;(());% i
2 2
Lzl “Bir ey, 1.6 O M
g .6079 30% > Py > 10°
fgg giu. neg. 3.6847 70957 > TPy 50‘7/0
: in. neg. ¢ % .
s R g 7153 | 10% > Pyt > 59
Zelotes apricorum i | Chog b
ety b 2.43 Bin. neg. ! 2.3936 50% > Py?> 309
i
AR 1.4 i 77
Xysticus cambridgi l.lg g(l)lxlss:gg Dodls AR
i ¢ ‘ 0.0813 0% > Px2> 709
. 5 B{n. neg. 0.6172 50% > Py > 309
LL L imuttudiaa bt e .00 Bin. neg. 8.2793 109 . 1= Py2 > 5or
SR o i SRRl )
?ff ll_jnn neg. 0.6915 90% > Py =709,
Pardosa hortensis 1:11 B(i)rllsszltlag 28384 383’ = g/z e
In. : . > 2 =2500/
1.96 | Bin. neg. 2.6329 | 309, = 1);'22 = i)g o//g
2.55 Bin. neg. 0.1291 9%5% > Px2> 909
4.18 Bin. neg. 0.3481 95% > Px2> 909%
2.74 |  Bin, neg, 0.6228 | 909% > Py > 709
1.22 i . e G
Poisson 0.4475 909% > Fy2 > 709
: 1.22 Bin. neg 0.5820 9000 X2 7 A
Pardosa lugubris 4.46 : X ] Yo =Py S =004
. B%n. neg. 2.0157 90% > Py2> 70%
3.12 Bin. neg. 2.734 50% > Py2 > 309
1.69 Bin. neg. 0.3282 7% i > P2 > 2959
3.§9 Bin. neg. 1.946 9094 5> Py vt 3007
175 | Bin. neg. 01297 | 959% > PXz = 909
4.66 Bin. neg. 1.1694 90:9 i = UPRESIT00s
;gg B.in. neg. 4.1007 8094 =Py 2 ek J(for
Coelotes falciger 2.92 E}n' 2 1.2723 | 70% > Py* > 50%
| 2 in. neg. 1.6301 90%. > Py2 >"1709
: , }.gg Poisson 0.0634 | 90% > Py > 709
e ! Bin. neg. 0.1197 90.% 1i==:Py2:55:70 9,
Lepthyphantes zimmermanni }.45 ]?il.x.'neg. 218207 8006 i Bt i1006
anni .00 Poisson 1.4766 | 50% > Py® > 30%

i
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apricorum, Pardosa hortensis, Pardosa lugubris, Coelotes falciger and
Lepthyphantes zimmermanni. From all the cases studied, 35 favorably
plead for the hypothesis according to which the peculiarities of the spatial
distribution of the spider populations corresponds to the theoretical
pattern of the binomially negative distribution. The comparison of the
frequencies distribution observed to the theoretical ones showed non
significant deviations (as against the null hypothesis) with a X> proba-
bility ranging between 59 and 97.59%. Only in 11 cases studied, the
deviations are significant, getting values of « transgression probability
under the 59, accepted limit.

In two cases, i.e. in species Harpactes rubicundus and Lepthyphantes
zimmermanni, the value of the S2/X ratio let us come to the idea of the
appurtenance of the observed patterns to the Poisson-type theoretical
pattern. The phenomenon takes place when the population level is
decreasing, registering small values of the mean of the individuals tested.

Such situations are met with in each spider population in certain
moments owing to the environmental less favorable conditions, or to
the phenology which causes the diminution of the number of individuals,
and thus, the value of the S2x ratio will be equal or near the unit.

The researches bearing upon the spatial distribution of species
belonging to some more spider families: Agelenidae, Amaurobidae,
Dysderidae, Gnaphosidae, Linyphiidae, Lycosidae and Thomisidae led
to the finding that the phenomenon described in species is also available
for families. From 117 tests performed, in 109 cases the estimators
deviations as against the corresponding parameters are not significant ;
this fact demonstrates that the spiders occurring on the forest soil are
distributed according to the binomially negative distribution pattern
(86 cases) and, in certain periods, following Poisson’s distribution (23
cases). The above results show that, upon the periods of optimal biolo-
gical activity, the Aranea of the forest soil agglomerate, in certain habitat
portions, in aggregates, a fact exhibited by the binomially negative
distribution pattern.

The aggregation phenomenon, discovered by means of the theore-
tical pattern of the binomially negative distribution, may have two
causes : on the one hand, it may be due to an active behavioral, instine-
tive aggregation or, on the other hand, to a certain biotope heterogeneity
(microclimate, plants, soil, natural ennemies).

Blackith [2] shows that the causes of organisms aggregation can
be put into evidence by calculating the mean number of organisms which
enter an aggregation. When the mean number of aggregated individuals
is smaller than 2, the grouping phenomenon is the results of the environ-
mental factors action. The aggregation of two or some more individuals
is induced by other factors. The mean number of aggregated organisms
may be calculated according to Arbous & Kerrich’s formula (1951)

X v
A= v i
( ok )

By transposing our data on a graph [5] in which A = 2 is calcu-
lated for various values of the mean and of k in the binomially negative
distribution, one may found out (Fig. 1) that all the values obtained in
the species we have studied are to be registered below the curve calcu-
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lated for » — 2 ;. this fact shows that the aggregation exhibited by
spiders is the result of environmental causes.

This phenomenon ig clear-cut so much to more it is found out that
the environmental factors changes (temperature, humidity, food quan-
tity) lead to the modification of spatial distribution ; the appearance of

- Bome critical periods in the development of g population increases the

tompetition, diminishes the number and, herefrom, the tendency appears
towards a more uniform distribution reflected in the Poisson’s pattern of
distribu{;ion. : :

CONCLUSIONS

— The Aranea occurring on the soil of a forest are distributed on
the surface according to the theoretical pattern of the binomially nega-
tive distribution, fact which points out an aggregation state,

— In the critical moments of the development, the serious compe-
tition determines g change of distribution tending to a more uniform
distribution reflected by the Poisson distribution pattern. /

~ — The aggregation phenomenon found in spiders in [normal period
of development is owed 1o the changes”of the environmental conditions.
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