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amino-acids and cellular proteins. Moreover, it affects considerably the
metabolism of the lipids and lipoids in the hepatic cell.

Bearing this last in mind we thought it useful to investigate the
effect of cobalt salts on the morphology and physiology of the nucle-
olus in the hepatic cell.

MATERIAL AND METHODS

Histological investigaticns were conducted on the hepatic cells of
60 albino rats (Rattus rattus L. albino). The experimental animals were
given per os cobaltous acetate — (CH3COO),Co, cobaltous chloride —
CoCl,, cobaltous mnitrate — Co(NOs);, mixed with food, at the rmate of
15 mg of cobalt per day, for 3 months., Hepatic sections were fixed in
Schaffer’s solution (alcohol + formol), closed in paraffin and cut
into microtomic slices of 2—4 microns in thickness. The sections were
deparaffinized and viewed unstained in transmitted light under a C. Zeiss
phase contrast microscope ,Lumipan”, using Immersion objective
Ph 90/1.25 and immersion oil nD = 1.515 (20°C). The nucleolus was
clearly visible after mounting the unstained sections in media of known
RI i. e. benzene (RI == 1.4983) and di-methylaniline (RI = 1.5569). Con-
trol sectiors of nucleoli were obtained by staining them with eosine-
hematoxylin.

RESULTS

Thin hepatic sections (2—4 microns), after being deparaffinized in
p-xylene, dried and mounted in di-methylaniline (RI = 1.5569), were
examined by phase-contrast microscopy. The nucleoli appeared cn
these sections as large, bright and glistening masses, more or less round
in shape, with an optically uniform and structureless interior. From the
surface of the nucleoli there were propagated processus of various
thicknesses and of the same refractive index as the nucleolus itself. As
the nucleolus and its processus were brighter than the background, they
distinetly contrasted with the surrounding nucleoplasm (Figs. 1, 2, 3, 4).
Thus the former gave phase negative pictures, the latter phase positive.
Nuclear membrane and fundamental protoplasm also produced phase
negative pictures.

In the hepatic cells of the control animals the nucleoli occurred
singly, being mostly situated in the centre of the nucleus. Their con-
tours were regular and it was very seldom that fine striations, radia-
ting from the nucleolus into the nucleoplasm, could be observed, they
were never attached to the nuclear membrane.

In the hepatic sections of the experimental animals 2—3 nucleoli of
various sizes could usually be seen, situated in the vicinity of the
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son is of opinion that the nucleolus produces a substance responsible
for basic reacticn of the protoplasm, but gives, however, no explana-
tion as to how it is transported from the nucleolus to the protoplasm.

Sjostrand and Bernhard confirm that the hepatic nucleoli
are of striated and filiform structure. Our investigations, in which an
increase in the number of the nucleoli and their hyperplasia was
observed, enabled us to assume that cobalt salts induce the nucleolus
to an increased synthesis of the nucleolus — derivative bodies.

The variability in the size, shape and site of the nucleoli, influenced
as they are by the cobalt salts, accounts for the intensified excretory
activity. The presumed participation of this organoid in the production
of the secretion has already been stressed by Bernhard, Mietkiew-
ski & Kozik, Niebro6j and others.

The presence of a large amount of nucleolar substance in the terri-
tory of the nucleus deserves special mention. This substance can be seen
most often in the form of a spatial network or coarse striations con-
necting the nucleolus with the nuclear membrane. A lange amount of
this substance may be found in the club-like, conical, pyramidal and
spherical structures in the cellular nucleus as well as in the zone of the
nuclear membrane.

The cecurrence cf processes and of a network connecting the nu-
cleolus with nuclear membrane suggests that the nucleolar substances
pass to the protoplasm through the nucleus.

This observation seems to be justified, for the nucleolus and its
processus, the nuclear membrane zone and the fundamental substances,
possess the same, or nearly the same, refraction index in the phase-
contrast illumination.

EXPLANATIONS OF THE FIGURES

Fig. 1. Nucleus of the hepatic cell-control section, Alcohol-formol fixation.
Nucleolus phase negative with a few fine striations. Di-methylaniline (RI = 1.5569).
Zeiss Lumipan phase-contrast microscope, oil immersion objective Ph 90/1.25.
Ocular K 10x T. Photomicrograph camera: Practina FX.

Fig. 2. Against the background of the nucleolus there are visible 2 nucleoli,
different in size. Fine processus may be seen propagating from the outside of the
nucleoli and connected with the nuclear membrane, Considerable accumulation of
nucleolus derivative bodies within phase negative membrane. Di-methylaniline
(RI = 1.5569), Zeiss Lumipan phase-contrast microscope, oil immersion objective
Ph 90/1.25. Ocular K 10x T. Photomicrograph camera: Practina FX.

Fig. 3. Phase negative, hyperplastic nucleolus with numerous processus of va-
rious length. Nucleolar processus on the territory of the nucleus produce a fine
network. Di-methylaniline (RI = 1.5569). Zeiss Lumipan phase-contrast microscope,
oil immersion objective Ph 90/1.25. Ocular K 10x T. Photomicrograph camera:
Practina FX.

Fig. 4. Two nucleoli visible in the vicinity of the nuclear membrane. Between
the surface of the nucleolus and the nuclear membrane there is a diffusion area
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Wielkos¢, ksztalt i umiejscowienie jaderek pozostajgcych pod wply-
wem soli kobaltu sa zmienne, co niewatpliwie $wiadczy o ich wzmozo-
nym procesie wydzielniczym. Na szczegélng uwage zastuguje obecnosé
duzej ilosci substancji jaderkopochodnych na obszarze jader komoérko-
wych i w strefie blony jadrowej. Na obszarze jader wystepuje ona naj-
czeSciej pod postacig siateczki przestrzennej lub grubych pasm, lgcza-
cych jaderko z blong jadrowa. Duza ilo$¢ tej substancji ma wyglad
charakterystycznych tworédw maczugowatych, stozkowatych, pirami-
dalnych i kulistych.

Wystepowanie wypustek i siateczki laczacych jaderko z blong jadro-
wa pozwala przypuszczaé, ze tg drogg prawdopodobnie nastepuje prze-
nikanie substancji jaderkopochodnych poprzez jadro do protoplazmy.
Spostrzezenie to wydaje sie by¢ sluszne, gdyz tak jaderko jak i jego
wypustki, strefa blony jadrowej i protoplazma podstawowa posiadajg
ten sam lub bardzo zblizony wspélczynnik zatamania $wiatla, obserwo-
wany po zastosowaniu metody refraktometrycznej w mikroskopie fa-
zowo-kontrastowym.

OBJASNIENIA RYCIN

Ryve. 1. Jadro komor-ki watrobowej — preparat kontrolny. Utrwalanie alko-
hol-formol. Jaderko fazowo ujemne 2z nielicznymi delikatnymi wypustkami.
Dwumetylanilina (RI = 1.5569). Mikroskop fazowo-kontrastowy Lumipan Zeiss.
Obiektyw immersyjny Ph 90/1.25. Okular K 10x T. Mikrofot. Practina FX.

Ryec. 2. Jadro komdérki watrobowej pozostajgcej pod wplywem soli kobaltu.
Widoczne dwa jaderka nieréwnej wielkosci. Od powierzchni jgderek odchodza
delikatne wypustki laczace sie z blong jadrowsg. W obrebie fazowo ujemnej biony
jadrowej duze nagromadzenie cial jaderkopochodnych. Dwumetylanilina (RI = 1.5569).
Mikroskop fazowo- kontrastowy Lumipan Zeiss. Obiektyw immersyjny Ph 90/1.25.
Okular K 10x T. Mikrofot. Practina FX.

Ryc. 3. Jadro komérki watrobowej — preparat dos$wiadczalny. Fazowo
ujemne, przecoste jaderko z licznymi wypustkami réinej grubosci. Wypustki
jaderkowe na obszarze jadra komorkowego wytwarzajg delikatng siateczke.
Dwumetylanilina (RI = 1.5569). Mikroskop fazowo-kontrastowy Lumipan Zeiss.
Obiektyw immersyjny Ph 90/1.25. Okular K 10x T. Mikrofot. Practina FX.

Ryc. 4. Jadro komoérki watrobowej — preparat doswiadczalny. Widoczne
dwa jaderka w sgsiedztwie blony jadrowej. Pomiedzy powierzchnig jaderka
a blong jadrowa istnieje dyfuzyjny pomost z substancji jadeckopochodnej. Dwu-
metylanilina (RI = 1.5569). Mikroskop fazowo-kontrastowy Lumipan Zeiss. Obiektyw
immersyjny Ph 90/1.25. Okular K 10x T. Mikrofot. Practina FX.

Rys. 5. Jadro komérki watrobowej, preparat doswiadczalny. Obraz fazowo
dodatni jaderek komérki watrobowej. Na tle fazowo ujemmej nukleoplazmy wi-
doczne twory owalne, maczugowate i piramidalne pochodzenia jaderkowego o tym
samym RI. Benzen (RI = 1.4983), Mikroskop fazowo-kontrastowy Lumipan Zeiss.
Obiektyw immersyjny Ph 90/1.25. Okular K 10x T. Mikrofot. Practina FX.

Ryc. 6. Jadro komodrki watrobowej — preparat doswiadczalny. Jaderko
w sasiedztwie blony jadrowej z licznymi wypustkami. Na obszarze jadra widocz-
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Hamuume oTpPOCTKOB M CeTOYKM, COCAMHAINMX AAPBIIKO ¢ SAAEPHOI
-0B0JIOUKOIL TO3BOJIAET NMPEAIONAraTh, YTO 9TH 06pa30BaHMA NPeCTaBIIIOT
coBoit nmyTh, O KOTOPOMY BelLIeCTBa, oOpasylolMecs B AAPLILIKE, IPOHU-
KalT 4Yepes AApPO B IPOTOINIA3My KJETKM. DTOT (PaKT ABJIAETCS BechbMa
NpaBAOIOAOOHBIM, TaK KaK M SAAPBIIIKO CO CBOMMM OTPOCTKAaMM, M 3OHA
fifepHOI 00O0JIOYKM, M TIPOTOILIa3Ma MMEIOT OAMHAKOBBIA MM O4YeHb
cbumKeHHEIT pedpakTopuell uHgekce (PU), nabmonaemslit B pa30BOKOHT-
PacTHOM MMKPOCKOIle MpM HPUMeHEeHMM pedpaKTOMETPpUIECKOro MeTOfA.

OBBACHEHHA K PHCYHKAM

Puc. 1. fapo neueHouHOil K1eTKH — KOHTPOJbHBII npenapaT. PukcHpoBaHue (HopMe-
JIOBBIM CITHPTOM. SIAPHINIKO (hA30BO OTPHUATENLHOE C DEOKHMH HEeXKHBIMH OTpocTKaMu. JlBy-
metHaanuann (PH = 1.5569). dazoBokorTpacTHhlli Mukpockon Jliomunan lleiic. Hmmep-
cuonHbll 06bekTHB Ph 90/1.25. Okyasp K 10 X T. Mukpodor. Practina FX.

Puc. 2. S1apo meuenouHON KJAETKH, HaXOAAIICIHCA MOJ BAHSHHEM cojeil keGanbra. Bum:n
IBa AAPHILIKA HeoauHaKoBOH BeanunHbl. OT NOBEPXHOCTH SAPHIIOK OTXOLSIT HEXHbIE
OTPOCTKH, coejpuHsAlOUIMecs ¢ sgepHoil o6osoukoit. B npenenax ¢Ga3oBo OTpHUATEIbHON
AnepHOil OGOJMIOYKH 3HAUHTENbHOE HATPOMOXKIEHHE BellecTB, OGPAa3YOUIHXCS! B SLIPHILIKAX.
Neymetunanuaun (PHU = 1.5569). ®azosoxontpacThblii Mukpockon Jliomunan Ileiic. Hu-
MepcHoHHBIH o06bektHs Ph 90/1.25. Oxyasap K 10X T. Mukpodor. Practina FX.

Puc. 3. flapo neyeHouHOHl KJeTKH — 3KClNepuMeHTaJ bHBH npenapat. Pasoso orpHUa-
TeJbHOE, NpPOpOCIlee SAPHIIUKO ¢ MHOIOYHC/EHHBIMH OTPOCTKAMH  PasjJHHOH TOJIHHBL
SInpHiKOBBIE OTPOCTKH B 06AaCTH KAETOUHOrO fAApa 06pa3yioT TOHKyiO cerTouky. Jsymerna-
aunaud (PH = 1.5569). dasosoxontpactaniii Mukpockon Jliomunau Lleiic. MMmepcuonHbri
ob6vektus Ph 90/1.25. Okyasp K 10X T. Muxkpodor. Practina FX.

Puc. 4. fppo neueHOuHO{l KJETKH — 3KCIepHMeHTaabHBIE npemapar. Bughol BOMm3u
agepHoit o6o/IouUKH ABa AAPLIUKA. MeKly NOBEPXHOCTbIO SAPHILKA H sIAEPHOH 06GOI0UKOS
BhicTynaer Aud@y3Hblil MOCTHK, COCTOAIMHI M3 BeulecTB o6pasyoulHxcs B sapbimke. JiBy-
meruaannand (PH = 1.5569). ®dasosokoutpactublii Mukpockon Jliomunan Llefic. Mmmep-
cEGHHBIT o6bexTHB iPh 90/1.25. Oxynsap K 10X T. Mukpodor. Practina FX.

Puc. 5. $Slapo neueHouHoil KJeTKH — 3KCIEepHMeHTAJbHEIl npenapat. ©a3oBo NOJOKH-
TenbHAst KapTHHa NApHILIEK NedeHOuHO# KieTkH. Ha ¢oHe (asoBo oTpHLaTeNhHONH HYyK/Ieo-
NasMbl BUJHB OBaJbHble, GY/JaBOBHMAHBIE jH M4PaMHUAAJIbHBIE OCPaz0BAHUA SAPBILIKOBOTO
NPOHCXOXKAeHHA ¢ Takoi ke Beauunpoit PHU. benzoa (PH = 1.4683). Pasoso-
KOHTpacTHelii MuKpockon Jliomunau Ileiic. Hmmepcuonustil o6bekrus Ph 90/1.25. Oxyasp
K:10X T. Mukpogor. Practina FX.

Puc. 6. Slgpo neueHoyHoél KJeTKH — 3KCHEPHMEHTAJbHLIH npemapar. Slapwiuko B6AMIN
silepHOit O6OJIOYKH € MHOTOYHC/JEHHbLIMH OTPOCTKaMH. B o6sacTH fnpa BHIHBI CKOMJIEHHR
Cy6CTaHUMH AAPHLIKOBOrO, NPOHCXOKACHHA B BHAE OBAJLHOTO W [HPAaMHIAJBHOTO 06pa3o-
Banuid. benwson (PH = 1.4983). dazookouTpacTHeiii Mukpockon Jliomunan Lleiic.
Hmmepcnomnbiii o6bektns Ph 90/1.25. Okyasp K 10X T. Mukpodor. Practina FX.

Puc. 7. fapo neyedouHoll KJeTKH — SKCHepPHMEHTAJbHHII mpenapar., Sapwiluko ¢ TOA-
CTHIM OTPOCTKOM. Bosbiioe Harpomoxpgenue BemiecTs sAPbILKOBOrO MPOHCXOXAEHHS B 061aCTi















