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Connective Tissue Fibres Examined by Phase Contrast Refractometry

Badania refraktometryczne wlékien tkanki lacznej przy uzyciu
mikroskopu fazowo-kontrastowego

PedpakToMmeTpryeckne WMCCIEIOBAHUA BOJOKOH COETMHUTEIBHON TKaHW
€ noMouIb0 (hpa30BOKOHTPACTHOTO MMKPOCKOIa

The examinations carried out by Hancox ard Kruszynski (1956)
and especially by Kruszynski (1958)! allowed them to reach a con-
clusion about the possibility of demonstrating selectively the connective
tissue stroma in the organ they were examining.

On the strength of my previcus examinations (1958—1939), I cbserved
that. if the RI difference between the examined material and a mounting
medium was large, then the contrast of phases was large too. If, howe-
ver, this difference was small, then the contrast was slight. In this latter
case the structure under examination became invisible and the contrast
might be as low as O.

Consequently, I decided to apply the refractometric technique in my
present investigations which aimed at the selective demonstration of pe-
ritubular connective tissue fibres of proximal convoluted tubuli in the

kidneys of the frog, by mounting the sections in media of known RI.

The kidneys of the frog (Rana temporaria L.) were fixed in Schaffer’s fluid
(alcohol and formalin), then dehydrated. After being embedded in paraffin they
were cut into thin sections (2—3u). The unstained, in p-xylene deparaffinized sec-
tions were mounted in the following media: glycerol (RI = 1.4417), benzene
(RI = 1.4983), acetophenone (RI = 1.5328), o-nitrotoluene (RI = 1.5459), di-methyl-
aniline (RI = 1.5569), and bromobenzene (RI = 1.5600), and examined under phase
contrast ‘microscope.

1 Examinations of fixed and unstained connective tissue fibres in phase cou-
trast illumination by refractometric technique.
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RESULTS

On the strength of my previous examinations I concluded that the re-
fractive index of fixed cells ranged from 1.5328 to 1.5459; using media
which had the same RI, I observed that the cells and their structure
became more or less invisible and the phase contrast was even O. The
neutral phase appeared in my examinations after using o-nitrotoluene
(RI = 1.5459) and concerned the cells and their structure only. This was
not observed in peritubular connective tissue fibres. It may indicate that
the connective tissue fibres possess an RI different from that of the cell
structure zmd, therefore, they are visible as a bright, glistening phase
negative framework. It is impossible, in the picture obtained, to make
any differentiation among collagen, elastic and reticular fibres, although
some details concerning their width may be detected (Fig. 1).

The use of mountants with a high RI e. g. di-methylaniline
(RI = 1.5569) and bromobenzene (RI = 1.5600), although it enabled the
differentiation of the cell structure, resulted in preserving the phase ne-
gative picture of the connective tissue fibres (Figs 2 and 3).

The use of mountants with a low RI, as it was in the case of acetophe-
none (RI = 1.5328), benzene (RI = 1.4983) and glycerol (RI = 1.4417),
affected the change of the contrast phases in the fibres which became
phase positive, the difference among them being hardly visible (Figs 4, 5
and 6).

The change of the phase for the connective tissue fibres, fixed in
Schaffer’s fluid, took place between RI = 1.5328 and RI = 1.5459, the
RI for the neutral phase being determined approximately at 1.5400. The
RI values changed if other fixatives (Helly, formalin 10%, picric acidy
were used during examinations. These examinations confirmed the results
obtained by Kruszynski, who proved that the RI of connective tissue
fibres depended on the fixative. And so it was proved that the RI for
formalin, alcohol, picric acid and alcohol varied between 1.548 and 1.550,
while that for osmic acid varied between 1.565 and 1.568.

! EXPLANATION OF FIGURES

Fig. 1. Peritubular framework seen in the kidneys of the frog. Phase ne-
gative glistening fibres. Schaffer fixation. O-nitrotoluene (RI = 1.5459). Zeiss
Lumipan phase contrast microscope with oil immersion objective Ph 90/1.25,
ocular K 10x T. Photomicrograph camera: Practina FX.

Fig. 2. Peritubular framework seen in the kidneys of the frog. Phase nega-
tive fibres. Schaffer fixation. Di-methylaniline (RI = 1.5569). Zeiss Lumipan phase
contrast microscope with oil immersion objective Ph 90/1.25, ocular K 10x T.
Photomicrograph camera: Practina FX.

Fig. 3. Peritubular framework seen in the kidneys of the frog. Phase nega-
tive fibres of different width. Schaffer fixation. Bromobenzene (RI = 1.5600). Zeiss
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Lumipan phase contrast microscope with o0il immersion objective Ph 90/1.25,
ocular K 10x T. Photomicrograph camera: Practina FX.

Fig. 4. Peritubular framework seen in the kidneys of the frog. Phase posi-
tive fibres. Schaffer fixation. Acetophenone (RI = 1.5328). Zeiss Lumipan phase
contrast microscope with oil immersion objective Ph 90/1.25, ocular K 10x T.
Photomicrograph camera: Practina FX.

Fig. 5. Peritubular framework seen in the kidneys of the frog. Phase positive
fibres. Schaffer fixation. Benzene (RI = 1.4983). Zeiss Lumipan phase contrast
microscope with oil immersion objective Ph 90/1.25, ocular K 10x T. Photo-
micrograph camera: Practina FX.

Fig. 6. Peritubular framework seen in the kidneys of the frog. Phase positive
fibres. Schaffer fixation. Glycerol (RI = 1.4417). Zeiss Lumipan phase contrast
microscope with oil immersion objective Ph 80/1.25, ocular K 10x T. Photo-
micrograph camera: Practina FX.
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STRESZCZENIE

Cienkie skrawki (2—3w) nerek zaby (Rana temporaria L) utrwalone
w alkoholu formalinie, odparafinowane w ksylenie, niebarwione i zam-
kniete w cieczach przezroczystych o znanym wspoiczynniku RI ogla-
dano w mikroskopie fazowo~kontrastowym. Zanik faz kontrastujgcych
wystapil po uzyciu o-nitrotoluenu (RI = 1.5459) i dotyczyt tylko komé-
rek i ich struktur, nie dotyczyl natomiast wldkien tkanki lgcznej doko-
lakanalikowych. Wskazywa¢ to moglo, ze widkna tkanki lacznej posia-
dajg inny wspotczynnik RI anizeli komorki. Widkna tkanki tgcznej miaty
wyglad jasnych, blyszczacych, fazowo ujemnych pasemek. co nie pozwo-
lito na zréznicowanie ich na widokna klejorodne, sprezyste i retikulinowe.

Zastosowanie cieczy o wstzyfn RI, jak np. 1.5569 i 1.5600, mimo
ze powodowalo zréznicowanie struktur komérkowych zawsze jednak
utrzymywalo fazowo ujemny obraz wilokien tkanki igcznej. Uzycie na-
tomiast cieczy o nizszym RI, jak np. 1.5328, 1.4983 i 1.4417 powodowalo
zmiane kontrastu wiloékien, ktére stawaly sie fazowo dodatnie.

Zmiana kontrastu fazy dla wlokien tkanki lacznej utrwalonych
w plynie Schaffera wystapila pomiedzy RI = 1.5328 a RI = 1.5459, za¥
faze zerowa okreélono w przyblizeniu w RI = 1.5400. Wartosci te ule-
galy zmianie, gdy obserwacje robione byly na skrawkach utrwalonych
w innych utrwalaczach (Helly, formalina 10% i kwas pikrynowy).
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OBJASNIENIA RYCIN

Ryc. 1. Nerka zaby. Dokolakanalikowa siatka fazowo ujemnych, blyszczacych
-wilbkien. Utrwalacz Schaffera. O-nitrotoluen (RI = 1.5459). Mikroskop fazowo-kon-
trastowy Lumipan Zeiss. Obiektyw immersyjny Ph 90/1.25. Okular K 10x T. Mikro-~
fot. Practina FX.

Ryc. 2. Nerka zaby. Dokolakanalikowa siatka fazowo ujemnych wilokien.
Utrwalacz Schaffera. Di-metylanilina (RI = 1.5569). Mikroskop fazowo-kontrastowy
Lumipan Zeiss. Obiektyw immersyjny Ph 90/1.25. Okular K 10x T. Mikrofot.
Practina FX. ‘

Ryc. 3. Nerka zaby. Dokotakanalikowa siatka fazowo ujemnych wiodkien.
Utrwalacz Schaffera. Bromobenzen (RI = 1.5600). Mikroskop fazowo-kontrastowy
Lumipan Zeiss. Obiektyw immersyjny Ph 90/1.25. Okular K 10x T. Mikrofot.
Practina FX.

Ryc. 4. Nerka zaby. Dokolakanalikowa siatka fazowo dodatnich wldokien. Utrwa~-
lacz Schaffera. Acetofenon (RI = 1.5328). Mikroskop fazowo-kontrastowy Lumipan
Zeiss. Obiektyw immersyjny Ph 90/1.25. Okular K 10x T. Mikrofot. Practina FX.

Ryc. 5. Nerka zaby. Dokolakanalikowa siatka fazowo dodatnich wilokien. Utrwa-
lacz Schafferra. Benzen (RI = 1.4983), Mikroskop fazowo-kontrastowy Lumipan Zeiss.
Obiektyw immersyjny Ph $0/1.25. Okular K 10x T. Mikrofot. Practina FX,

Ryc. 6. Nerka zaby. Dokolakanalikowa siatka fazowo dodatnich wlékien.
Utrwalacz Schaffera. Glicerol (RI = 1.4417). Mikroskop fazowo-kontrastowy Lumi-
pan Zeiss. Obiektyw immersyjny Ph 90-1.25. Okular K 10x T. Mikrofot. Practina FX.

PE3IOME

Touxue cpesbl (2—3 MMKpPOHa) ModyeK JaAryiukyu (Rana temporaria L)
(UKCUPOBaHHBIE B CMECH CIMpTa ¢ (POPMAJMHOM, JMIIEHHble IapaduHa
TIpY BO3AEMCTBUM KCUJIIOJA, HEOKpPAIIEHHBIE M 3aKJIOYEHHBIE B IIPO3pad-
HBIX ZKMUIKOCTAX C M3BECTHBIM pPedPaKTOPHBLIM WHAEKCOM W3y4daJHCh
aBTOPOM TOfi (Pa30BOKOHTPACTHBIM MMKPOCKOIOM. VICue3HOBEHME KOHT-
pPacTHBIX a3 BBICTYNMMIO Npy ynorpebieHuy o-Hurporosayosa (RI =
= 1,5459) M KOCHYJOCh JIMIIbL KJETOK ¥ MX CTPYKTYPHBIX SJIEMEHTOB.
OKomoKaHaJbleBbIe XK€ BOJIOKHA COEAMHUTEJBHOM TKAHM STUM HABJIEHUEM
He OBLIM oxBaueHBl. JTOT PakKT MOr yKa3blBaTh Ha TO, YTO BOJIOKHA COe-
OIMHUTEJIbHOM TKaHM MMEKT MHOM Kos(dduiment RI, yem xieTxm.

BosokHa coeIMHMTENBHOI TKaHM, ¢ BUAY IIPEACTaBAAnM coboif cBeT-
Jble Oaecrainme, ¢pa30BO OTPULATEJNBHBIE IIOJIOCKM, YTO HE TO3BOJMJIO
mnddepeHIMPOBaTL MX Ha KJeiAawlye, SJacTUYecKue ¥ PeTUKYJIMHO-
BBI€ BOJIOKHA.

IIpumenenne XKuUAKOCTH ¢ Oojlee BBICOKMM DedPaKTOPHBIM MHIAEKCOM
Harp. 1,5569 n 1,5600, xoTs BBIZBIBAJIO AMGPODEPEHLIMPOBKY KJIETOYHBIX
CTPYKTYP, OLHAKO BCerAa yZepxmMBajo (ha3oBO OTPULATENBHYIO KapTHUHY
BOJIOKOH COEXMHMTEJNBbHOM TKaHM. YrorpebieHue Ke KUIKOCTH, Xapak-
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Tepusymouleiica 6osee HM3KMMM pedpaKTOPHBIM MHAeKcoMm Hanp. 1,5328,
1,4983 u 1,4417 BrI3BIBAJIO M3MEHEHME KOHTPACTAa BOJIOKOH, KOTOpPbLIE
OKa3bIBaJNUCh (ha30BO IIONOKUTEILHBIMM.

ITepemena koHTpacTa (pa3bl 110 OTHOILEHMUIO K BOJIOKHAM CO€OVHMUTEJIb-
HOM TKaHM, (puKcupoBaHHbIM B xkuigkoctu Iladdpepa BwlcTynuia npu
pedpakTopHbIM MHIAeKce mexay 1,5328 u 1,5459, a HyneBas cdhaza Oblia
YCTAHOBJIEHA, € HEKoTOopblM npubmmxenuem, mpu RI = 1,5400. Oru
BE/MYMHBI TIOJBEPTajuCh HEKOTOPLIM WM3MEeHeHMAM, ecqu Habmogenus
NMPOU3BOIMJINCHL Ha Cpes3ax, (PUKCUPOBAHHBIX B JAPYyrMx ¢uKcaTopax
(Tennn, 10%/,-b1if dpopManue ¥ IIMKPHMHOBAA KMUCIIOTA).

OBBACHEHHS K PUCYHKAM

Puc. 1. Tlouka aarywku. OkonokaHasabuesasi ceTka ()a30BO OTPHUATENbHBIX, Oaects-
mux Bosokod. ®uxcatop Llagddepa. O-uutporonyon (PH = 1,5459). da30BoKOHTPACTHBIIl
mukpockon Jliomunan Lleiic. MMmepcuonnsiit o6vekrus Ph 90/1,25. Okyasp K 10 x T. Mu-
kpodot. Practina FX.

Puc. 2. Tlouka asryuiku. OKo/MOKaHa/blieBass CeTKa ()a30BO OTPHUATEJIbHHIX BOJIOKOH.
Gukcarop Uladdepa. An-mernnanuaun (PH = 1,5569). Pa3oBoKOHTPACTHBIT MHUKPOCKOIM
Jliomunan Llefic. Ummepcuonnntii o6bektiB Ph 90/1,25. Okyansp K 10 x T. Mukpodor.
Practina FX. ‘

Puc. 3. IMouka aarywxu. OkosokaHanbieBas ceTka (a30BO OTPHIATENbHHIX BOJIOKOH.
Gukcarop llappepa. Bpomdensoa (PH = 1,5600). daszosokonTpacTHsiii MHkpockon Jlo-
munan lLleiic. Mmmepcuonnbii ofbwektue Ph 90/1,25. Oxkyaap K 10 x T. Muxpodor.
Practina FX.

Puc. 4. Tlouka asarymku. OKosOKaHaJbLeBast CeTKa (pa30BO MNOJOMKHTEIbHBIX BOJOKOH.
Qurcatop addepa. Auerodenon (PH = 1,5328). Pasosokontpacriblit Mukpocken JlioMH-
naH leiic. Mmmepenonuwii ob6wexktus Ph 90/1,25. Okyasp K 10 x T. Mukpoodor.
Practina FX.

Puc. 5. Tlouka asarywku. OkonokaHanbueBasi ceTka (:a30BO NOJIOMKHTEAbHBIX BOJIOKOM.
®ukcatop Uladdepa. Benson (PH = 1,4983). dasoBokoHTpacTHBIl MuKpockon Jliomunau
Lieiic. MMmMepcuournii o6bekrus Ph. 90/1,25. Okyasp K 10 x T. Mukpodor. Practina FX.

Puc. 6. Tlouka narywkn. OxkosokaHasibueBas cerka (Da30BO MNOJOKHTENbHBIX BOJIOKOH.
®uxcarop Illaddepa. Fuuepoa (PH = 1,4417). ®a30BOKOHTPACTHHIiI MUKpOCKON JIIOMHNAH
Ueitc. Mmmepcuonnnlil o6vektus Ph 90/1,25. Okyasp K 10 x T. Muxkpodor. Practina FX.
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