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The Golgi Elements in the Epithelial Cells of the Epidermis of
Lumbricus terrestris. L. Examined Refractometrically by Phase-Contrast
Microscope

Struktury Golgiego w komoérkach nablonkowych naskérka dzdzownicy
(Lumbricus terrestris L.) badane refraktometrycznie w mikroskopie
fazowo-kontrastowym

Crpoenynte BHYTPUKJAETOUHOTo ammapara Lodpau B SMUTEIHMANLHBIX
KJIEeTKaxX sMuaepMuca y noxkaesoro uepssa (Lumbricus terrestris L), nzyya-
emoe pedpakToMeTpHUECKM TO0J (a30BOKOHTPACTHBIM MHKPOCKOMOM

The investigations carried out by Hancox and Kruszynski
{1956), Kruszynski (1957, Kruszynski and Ostrowski
(1959), and Grzycki (1958, 1959) indicate that the Golgi structure may
be observed by phase-contrast microscope, in fixed and unstained cells,
by mounting the sections in media of known RI. Kruszynski obser-
ved the Golgi elements in a-cells of the adenopituitary. Kruszynski
and Ostrowski found the Golgi elements in the cells of the intesti-
nal epithelium of the mouse. Grzycki examined the Golgi elements
in the fixed cells of the proximal convoluted tubulus of the kidneys of
the frog. Using different refractive indices of the media under exami-
nation, Grzycki succeeded in changing the phase contrast of cellular
structures and determined their differentiation and refractometric
values.

Grzycki obtained the best phase negative pictures of the Golgi
elements by using media of 1.4417 and 1.4951, whereas the phase posi-
tive results were obtained in the media of RI = 1.5791 and RI = 1.6573.
The change of the phase tcok place between RI = 1.5328 and
RI = 1.5569, the RI = 1.5459 being considered by the author as the
neutral phase. In his examinations Grzyocki drew attention to the
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influence of different fixatives on the morphology of the Golgi struc-
ture, and he detected the basic difference on fixing the sections in
10 per cent neutral formol, absolute alcohol, alcohol formol and Helly’s
fluid. This latter seems to be the most appropriate fixative for the Golgi
structure, examined refractometrically by phase-contrast microscope.

In my own examinations on the position and morphology of the
Golgi elements in the epithelial cells of the epidermis of Lumbricus
terrestris L. I used media with the refractive indices: 1.4953, 1.4983,
1.5037, 1.5328, 1.5441, 1.5688, 1.5831, and 1.6161.

MATERIAL AND METHODS

The examinations were carried out on the earthworm (Lumbricus terrestris L.),
collected in gardens. The sections, including 35—65 segment of its body, were
fixed in alcohol formol; then they were dehydrated and embedded in paraffin.
Thin 3—5u sections were deparaffinized in p-xylene and, unstained, examined
under a Zeiss Lumipan phase-contrast microscope, by oil immersion objective Ph
90,/1.25.

The Golgi structure was observed after mounting the sections in media of
known RI: toluene (RI = 1.4953), benzene (RI = 1.4983), o-xylene (RI = 1.5037),
‘acetophenone (RI = 1.5328), benzaldehyde (RI = 1.5441), o-toluidine (RI = 1.5688),
aniline (RI = 1.5831), and quinoline (RI = 1.6161). The RI values of the media used
for examinations were determined with a Zeiss Abbe-Refractometer, Model G
under an electric bulb, at room temperature + 18°C,

MY OWN INVESTIGATIONS

¢

During the refractometric investigations concerned with the position
and morphology of the Golgi structure in the epithelial cells of the epi-
dermis of Lumbricus terrestris L. I used media of known RI ranging
from 1.49 to 1.61.

Numerous observaticns, carried out by phase-contrast microscopy,
revealed that the best phase negative pictures were obtained by moun-
ting the sections in toluene and benzene, the best phase positive pictu-
res being obtained by using quinoline as a medium (Figs. 2 and 4).
Mounting the sections in media, the refractive indices of which ranged
between 1.5037 for o-xylere, and 1.5688 for o-toluidine, resulted in giv-
ing pictures less pronounced, which pointed out to a possible decrease
in contrast phases.

The phase negative and phase positive Golgi elements, observed in
the epithelium cells, were always located in the supranuclear region
presenting a typical Golgi network, consisting of a netlike reticulum or
banana-shaped rods, which either covered the upper part of the nucleus
like a cap, or were placed at a certain distance from it (Figs. 1, 2, 3
and 4). The phase negative or rhase positive canaliculi, constituting
a netlike reticulum, were thin, whereas the rods were thick, smooth
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and crenated (Figs. 3 and 4). These latter might be supposed to consist
of granules. The detection of several well-defined granules, side by side
with rods, led me to assume that they were disconnected and consti-
tuted separate Golgi elements, which might be supposed to conform to
the granules of the presubstance reported by Hirsch, or to differen-
tiated Golgi-Thomas spheroid systems.

The position of the Golgi structure and its morphological changeabi-
lity, especially the variable quantity of granular Golgi elements in se-
parate epithelial cells of the epidermis, give evidence of the phases of
the activity cycle of the Golgi structure in the general cell-metabolism.

If the results of research, reported by Hirsch (1939), Worsley
(1946), Thomas (1947) and Grzycki (1949), allow us to assume that
the Golgi structure is closely connected with the secretory process of
the cell, then, without incurring a mistake, a statement may be formed
that the polarity of the Golgi structure shows the existence of the active
Golgi field in those cells.

EXPLANATIONS OF FIGURES

Fig. 1. The epidermis of the earthworm (Lumbricus terresiris L). The pha-
se negative rod-like Golgi elements in the supranuclear region. The sections
unstained. Toluene (RI = 1.4953). Zeiss Lumipan phase-contrast microscope with
oil immersion objective Ph 90/1.25, Ocular K 16x T. Microphot. Practina FX.

Fig. 2. The epidermis of the earthworm (Lumbricus terrestris L.). The phase
negative Golgi structure in the supranuclear region. Numerous small and big
granular elements and crenated rods are seen. Benzene (RI = 1.4983), Zeiss Lumi-
pan phase—contrast inicroscope with oil immersion objective Ph 90/1.25. Ocular K
10x T. Microphot. Practina FX. i

Fig. 3. The epidermis of the earthworm (Lumbricus terrestris L.). The
phase positive rods and granules of the Golgi structure placed at a small distance
of the cell. Aniline (RI = 1.5831). Zeiss Lumipan phase-contrast microscope with
cil immersion objective Ph 901.25. Ocular K 10x T. Microphot. Practina FX.

Fig. 4. The epidermis of the earthworm (Lumbricus terrestris L). The
phase positive rads and granules of the Golgi structure placed at a small distance
from the nucleus. Quinoline (RI = 1.6161). Zeiss Lumipan phase-contrast microsco-
pe with oil immersion objective Ph 90'1.25. Ocular K 10x T. Microphot. Practi-
na FX '
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STRESZCZENIE

Umiejscowienie i morfologia struktur Golgiego w komérkach nablen-
kowych naskoérka dzdzownicy (Lumbricus terrestris L) byly badane
refraktometrycznie w mikroskopie fazowo-kontrastujagcym przy uzyciu
cieczy o znanym RI (1,49—1,61). Najlepsze wyniki fazowo ujemne uzy-
skano przy RI = 1,49, a fazowo dodatnie przy RI = 1,61. Struktury
Golgiego umiejscowione w strefie nadjadrowej maja ksztalty nitek, pa-
teczek i ziarenek. Umiejscowienie struktur Golgiego i ich zmienno$s
morfotyczna, a przede wszystkim zmienna ilo$é¢ ziarnistych elementéw
w poszczeg6lnych komorkach naskérka wskazujg na wieloetapowy pro-
ces przemian wewnatrzkomérkowych zachodzacych w strukturach Gol-
giego w okresie czynno$ci produkcyjnej.

OBJASNIENIA RYCIN

Ryc. 1. Naskorek dzdzownicy (Lumbricus terrestris L). Fazowo ujemne palecz-
kowate struktury Golgiego w strefie nadjgdrowej. Preparaty nie barwione. Toluen
(RI = 1.4953). Mikroskop fazowo-kontrastowy Lumipan Zeiss. Obiektyw immersyjny
Ph 90/1.25. Okular K 10x T. Mikrofot. Practina FX.

Ryc. 2. Naskorek dzdzownicy (Lumbricus terrestris L). Fazowo ujemne struk-
tury Golgiego w strefie nadjgdrowej. Liczne mate i duze elementy ziarniste oraz
rézancowate pateczki. Benzen (RI = 1.4983). Mikroskop fazowo-kontrastowy Lumi-
pan Zeiss. Obiektyw immersyjny Ph 90/1.25. Okular K 10x T. Mikrofot.
Practina FX. )

Ryc. 3, Naskorek dzdzownicy (Lumbricus terrestris L). Fazowo dodatnie pa-
teczki i ziarenka Golgiego umiejscowione sg w strefie nadjgdrowej komoérki. Ani-
lina (RI = 1.5831), Mikroskop fazowo-konirastowy Lumipan Zeiss. Obiektyw im-
mersyjny Ph 90/1.25. Okular K 10x T. Mikrofot. Fractina FX,

Ryc. 4. Naskorek dzdiownicy (Lumbricus terrestris L.). Fazcwo dodatnie pa-
Yeczki i ziarenka Golgiego umiejscowione w nieznacznej odleglosei od jadra ko-
moérki. Chinolina (RI = 1.6161). Mikrozkop fazowo-konfrastowy Lumipan Zeiss.
Obiektyw immersyjny Ph 90/1.25. Okular K 10x T. Mikrofot. Practina FX.

PES3IOME

Pacnosoxenne u MOpGoJIOrusa 2jieMeHTOR I'obAXKY B SIIMTEIMANBHBIX
KJIeTKaX KOXKM 0K AeBoro depeda (Lumbricus terrestris L) Oblau usy4aeMsl
aBTOpoM pedpaKTOMETPUUIECKM II0h (Pa30BOKOHTPACTHBEIM MMUKPOCKOIIOM
Ipy ynoTpebieHny KUAKOCTH ¢ uaBecTHeIM PU (1,49—1,61). Hanny4nine
$a30B00TPHLATEIbHbIE PE3YMbTATRI Obliy nodydenel npu PU = 1,49,
a ¢razoBo mogoxuTeabHle npyu PYU = 1,61.

OnemenTsl T'OJBIzKM, PACIOJOKEHHBIE B HANBANEPHONI 30HE KJETOK
umetor GopMy HMTell, TaNoYeK M 3epHbINeK. JIoKanMsanms 9JIEMEHTOB
Tonepgxu 1 nx Mopdorndeckas M3MEHUYMBOCTb, 4 TPeXKJAe BCEro HerocTo-
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AHHOE KOJIMYECTBO TPAaHYJIAPHBLIX 3JIEMEHTOB B OTAEJbHBIX KJIETKAaX 9SIIM-
JepMbl, YKa3bIBalOT HA MHOTO(A30BBIA IIPOLIECC BHYTPUKJIIETOYHBLIX Mpe-
BpallleHKit, MPOMCXOAALMX B 3JIeMeHTax ['0JIbRY B NepUOJ POy KT UBHOM
JeATeJBbHOCTH KJIETOK.

OBBJCHEHHS K PHUCYHKAM

Puc. 1. dnupepmuc goxnenoro uyepsst (Lumbricus terrestris L). ®aszoso oTpuuaresb-
Hble NaJOYKCBHAHBIE 3jeMeHThl [oabixu B HagbagepHoli zoHe. [lpenapaThl HeokpalueHHbie.
Teayon (PH — 1,4953).- ®a3oBokonTpacTHHi Mukpockon Jliomunman lleiic. M MMepcuonmslil
‘o6wekTHB Ph 90/1,25. Okyasp K 10X T. Muxpodor. Practina FX.

Puc. 2. dnupepMuc noxnaesoro yepss (Lumbricus ternestris L). ®a3oso oTpHuaTens-
Hble 371eMeThl [oNbIKH B HAXbAIEPHON 30He. MHOTOUHC/IEHHBI2 MaJble H KPYNHblE 3epHHCTHIE
3/IeMEHTB, a Takke uérkoBuaHeie nanouxd. Bewsoa (PH = 1,4983). da30BOKOHTPACTHBII
mukpockon Jliomuman Llefic. Mmmepcuounsiit o6vektus Ph 90/1,25. Oxyasp K 10X T.
Muxkpodor. Practina FX.

Puc. 3. dnuaepmuc jpoxaeBoro uepss (Lumbricus terrestris L). Pasoso mnoaoxu-
TeNbHBIE NaJOUKH H 3ePHBIUKK [O/bIKH PACNCJIOKEHB! B HaAbAAEPHOI 30HE KJIETKH. AHUJHH
(PH = 1,5831). da3osokonrpacTHulii Mukpockon Jliomunan Llefic. MMMepcHoHHBIl 06bEKTHB
Ph 90/1,25. Oxyasp K 10X T. Mukpodor. Practina FX.

Puc. 4. dnuaepmuc pgoxpaesoro ueps (Lumbricus terrestris L). dasoso nono-
KUTE/bHBIE MaJOYKH H 3€pHBILUKA ['OMbAXKH DACHO/IOKEHBl Ha HEe3HAUYHTE/NBHOM DPAacCTOSHHH
oT 9apa kaeTku. XuHoaud (PU = 1,6161). dazoBokoHTpacTHulil MuKkpockon Jjllomunan Lieiic.
Hmmepcuonunili o6vextB Ph 90/1,25. Okyasp K 10X T. Mukpodor. Practina FX.
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