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OuKcauua LMHK-POPMaNIMHOM KaK afeKBaTHas
3aMeHa LeHKep-¢opMosia NPU rMCTOXUMUYHECKOM
BbIABJIEHUU OCTPOBKOBbLIX KJIETOK NOAMKeNyn04HOM
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AHHOTALMA

Llens. YcTaHOBUTL BO3MOMHOCTb MCMO/b30BaHWUA GUKCALMM LIMHK-POpPManMHOM BMECTO LieHKep-dopMona ana nsbupa-
TeNbHOr 0 BbIABNEHWA BCEX OCHOBHbIX TUMOB KJIETOK OCTPOBKOB JlaHrepraHca nofenynoyHoi xenessol (A, B, D) ¢ nomoLbio
OKPaCKM KNacCUUYeCKUMU MCTOXMMUYECKMMU METOaMU, HaNpaBneHHbIMU Ha BbIABNEHWE STUX KIETOK.

Mamepuan u Memodel. 06pa3Libl NoAXeNnyno4Hol Henesbl roforo 3emnexkona (Heterocephalus glaber, Riippell, 1842)
bbInM 3adUKCUPOBaHbI B TEYEHWE CYTOK B LMHK-HOPMannHOBOM (uKcaTope cnepylollero coctasa: 37% ¢opmanbaerng —
300 mn, xnopua uMHKa — 50 1, neaAHas yKcycHaA Kucnota — 1,9 M, auctunnmMpoBaHHaa Boga — 2 N1. locne duKcaumm
cnefoBana CTaHaapTHaA npolenypa 3anvBKK B NapaduH U OKpacku asaHoM [enpeHranHa U KoMbyHaLMeln asaHa u na-
panbaerua-ykcvHa foMopy no pyTUHHBIM NPOTOKONAM.

Pe3ynomameoi. 06HapyKeHo, YTO OTHETIMBYI0 AUPdEpEHLMabHYI0 OKPaCcKy BCeX 3 MarKOPHBIX TUMOB OCTPOBKOBLIX Kile-
TOK MOMKHO MONYYMTb, ECNIN 3aQUKCMpOBaTb 06pa3Libl MOMKENYA04HOMN HHefe3bl B TEYEHWUE CYTOK B LIMHK-HOPMaTMHOBOM
¢urcatope. lpy 3TOM, Kak 1 nocne GpuKcaumm LeHKkep-GpopMosioM (Ho He GOpManMHOM UM HKUAKOCTbI0 byaHa), oTuéTnmeo
BbIABIAKOTCA He ToMbKo A 1 B, Ho 1 D-knetkn. ConocTaBneHne ¢ MMMYHOrMCTOXMMUYECKUMM [aHHBIMW KapTUHBI pacnpe-
LEeNeHUA Pas3nnyHbIX KNETOK B OCTPOBKE MOIOr0 3eMJIEKONa, BbIABIEHHOW MMCTOXMMUYECKMMU OKpackaMu MoKasano ux
MosiHoe COBMageHue.

Bbigodb!. LIMHK-dopManmH MOXKeT ObITb UCNONIb30BaH KaKk bonee yaobHbIN 1 6e3onacHbId GUKcaTop A BbIABAEHUA
KNeToK 0CcTPoBKOB JlaHrepraHca (B ToM umcie u D-KneToK) ¢ NoMoLLbio OKPacoK asaHoM [efifeHraiiHa v napanbgerva-
dyKcvHOM no oMopy BMeCTo cofeprKallero Coflb PTyTH LieHKep-dopmona.

KnioueBble cnosa: LMHK-GopManuH; D-KNeTKun noarKenynoyHoN Henesbl; TMCTOXUMMUYECKME METObI.
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Fixation with zinc-formalin as an adequate
substitution of Zenker-formol for the histochemical
staining of the pancreatic islet cells

Vasiliy N. Manskikh

M.V. Lomonosov Moscow State University, Moscow, Russian Federation

ABSTRACT

AIM: The work aimed to determine the possibility of using zinc-formalin fixation instead of Zenker-formol to identify
selectively all the main types of cells (A, B, D) of the pancreatic Langerhans islets by staining using classical histochemical
methods.

MATERIALS AND METHODS: Pancreatic samples of the naked mole rat (Heterocephalus glaber, Riippell, 1842) were fixed
for 24 hours in zinc-formalin fixative containing 300 ml of 37% formaldehyde, 50 g of zinc chloride, 1.9 ml of glacial acetic
acid, and 2 L of distilled water. After fixation, the standard procedures for paraffin embedding and staining with Heidenhain’s
azan and a combination of azan and Gomori’s paraldehyde-fuchsin were performed according to routine protocols.

RESULTS: It was revealed that a distinctive differential staining of all three major types of islet cells can be obtained if
pancreatic samples are fixed in a zinc-formalin fixative for 24 hours. At the same time, as after fixation with Zenker-formol
(but not with formalin solution or Bouin fixative), not only A and B, but also D-cells are clearly identified. Comparison of the
immunohistochemical data on the distribution pattern of various cells in the pancreatic islet in a naked mole rat with that
detected by histochemical stains showed their complete coincidence.

CONCLUSIONS: Zinc-formalin can be used as a more convenient and safer fixative for detecting Langerhans islet cells
(including D cells) by staining with Heidenhain’s azan and Gomori's paraldehyde-fuchsin instead of mercury salt-containing
Zenker-formol.
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Tom 159 (1) 2021

Mopdonorus

[nA BbIABNEHWA pasHbIX TUMOB KIETOK MOMMENynou-
HOW Kefesbl 40 CMX MOP OCTAlTCA BMOJHE BaNMOHbIMU
TUCTOXMMMYECKMe MeTofbl (OKpacKa asaHoM [eliaeHranHa,
XPOMOBbLIM T'€MaTOKCUAIMHOM-(IIOKCMHOM W Mapanbaerng-
(GyKcrMHOM no M'oMopK) Hapaay C 3NeKTPOHHO-MUKPOCKONU-
YECKMMM Y UMMYHOTUCTOXMMMYECKMMK cnocobamm [1-3].
Mpu 3TOM NepBbLIe MMEIT HEKOTOPbIE ABHbIE MPEMMYLLECTBa:
OHW MHOMOKpaTHO [eLleBse, OTIMYAKOTCA S3KOHOMUEN Bpe-
MEHW U, B CPaBHEHUM C UMMYHOTUCTOXMMMUEW, MOTYT BbiTh
MCNONb30BaHbl Aare AnA paboTbl C TEMU BULAMU HUBOT-
HbIX, ANA KNETOK KOTOPbIX HET KOMMEPYECKMX aHTUTEN.

[nAa ructoxmmumyeckoro okpawmsaHuAa A- u B-knetok
06bI4HO PeKOMeHAYIOT GpUKCcaLMio 06pa3LoB cMeckto byaHa [2].
3JTa cMecb, 0[1HaKo, He ONTUMarbHa, eC/n B AarbHENLLEM M0-
TpebyeTcA MMMYHOTMCTOXMMUYECKOE MccneoBaHMe. Kpome
Toro, ewé B 1931 r. W. Bloom obHapyun, 4to B nopeny-
[0YHOM ¥Kerie3e YeNnoBEKa U HEKOTOPbIX HMBOTHbIX (MOPCKMX
CBMHOK) MOHO BbIFBUTb €LLE OMH TUM KNEeToK (Bnocnen-
CTBUM Ha3BaHHbIM D-KneTkamu), ecnu Matepuan 3aduKcu-
poBaTb LieHKep-popMosioM no MaKcMOoBY M OKpacuTb asa-
HOM [4]. 3TM KNETKM COBEPLUEHHO He OKPaLUMBAIOTCA, eCcnn
MaTepuan 3apuKcmpoBaH apyrumu cMecsiMu (KapHya, byaHa,
docdatHo-coneBbiM pacTBopoM ¢opmanuHoM) [3]. OgHako

CerofHa LieHKep-GOpMO MOMKHO OTHECTU K OBOJIBHO PEAKO
MCMONb3YeMbIM QUKCATOPaM, MOCKOMbKY OH COLEPHUT B CBO-
€M COCTaBe 04YeHb TOKCMYHYID CONb PTyTH (CyneMmy), npuob-
peTeHue, XpaHeHWe W YTUIIM3aLMA KOTOPOW COMpAXKeHbl CO
3HaUMTENbHBIMY TPYAHOCTAMM. KpoMe Toro, OH He 04eHb yo-
6eH, TaK KaK TpebyeT [oNoNHUTENbHOM NpoLeaypbl yaaneHus
13 NpenapaToB PTyTHbIX 0CafIKOB.

MATEPUAJIbI U METOI bl

ABTOPOM HacToALLEN 3aMETKM NpU UCCIIeA0BaHUN MUKPO-
CKOMMYECKOM aHaTOMWUM HOBOI0 1abopaTopHOro rpbI3yHa, ro-
noro 3emnexona (Heterocephalus glaber, Riippell, 1842), 6bino
BriepBble 06HapyMKeHo, YTO OTYETIMBYIO AMGdEpeHLManbHYI0
OKpaCcKy BCeX TPEX MaXKOPHbIX TWUMOB OCTPOBKOBbLIX KNETOK
MOKHO MONYYMTb, ECIIM 3adMKCUPOBaTb 06pa3Lbl MogHKeny-
[04HOM *Kene3sbl B TEYEHWE CYT B LIMHK-GOPManMHOBOM GUK-
carope cnefylowero coctasa: 37% dopmanbgervg — 300 mn,
XMOpUA LMHKa (Mapku XY) — 50 , negaHas yKcycHas Kucnota —
1,9 mMn, ouctMnampoBaHHas Bofda — 2 1 [5].

Mocne 3anuBKM B mapa¢uH Mo PYTUHHOM mpouenype
¥ NPUMEHEHUM CTaHAAPTHOM OKPaCKW a3aHoM yanoch Bblf-
BMTb BCE 3 TMMa OCTPOBKOBLIX KNETOK (PUC. a): OKpaLLEHHble

Puc. OcTpoBoK nofKenynouHol xenesbl ronoro 3emnekona (Heterocephalus glaber): @ — okpacka asaHoM (CO CBETOBbIM 3eMEHbIM
B cMecy Mannopw), umtonnasmMa A-KneTok — KpacHo-KopuyHeBas, B-KneTok — po3oBan, D-KNeToK — HeXKHo-3eNéHas; b — oKpacKa asa-
HOM B KOMOMHaLMK ¢ napanbgerua-GykcuHoM no MoMopy, umTonnasMa A-KneTok — TEMHO-KpacHas, B-kneTok — TéMHo-¢u1oneToBasn,
D-KkneTok — cepo-rony6an. B oboux cnyyasx Aapa oKpaLLeHbl a30KapMUHOM B KpacHbIn LBeT. Ok. x10, 06. x100

Fig. Pancreatic islet of a naked mole rat (Heterocephalus glaber): a — azan staining (with light green in Mallory’s mixture), cytoplasm
of A-cells is red-brown, that of B-cells is pink, that of D-cells is pale green; b — staining with azan in combination with Gomori's
paraldehyde-fuchsin, the cytoplasm of A-cells is dark red, that of B-cells is dark purple, that of D-cells is gray-blue. In both cases, the

nuclei are stained red with azocarmine. Ocular x10, lens x100
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B KMPMMYHO-KpacHbIf LBeT A-KneTku (LLeHTp 0CTpoBKa), by-
poBaTO-p0o30BLle B-KneTku (nepudepms ocTpoBKa) 1 CBETIO-
3enéHble (nu ronybble, B 3aBUCMMOCTH OT Toro, fobasneH
nn B cMecb Mansnopu cBeToBOW 3eNEHLIN UAW aHWUIMHOBLIN
cvHui) D-KkneTkm (Ha rpaHumue 30H A- 1 B-kneTok). OKkpacky
yZanoch Ierko CKoMbUHMpoBaTh ¢ nNapanbaerng-GyKcMHoM
no FoMopw, 4To fano eLLé 6onee KOHTPACTHOE OKpaLLMBaHUE
B-KneToK, npuobpeTiumx TEMHO-(MONETOBLIN LBET (puc. b).
ConocTaBneHue ¢ UMMYHOTUCTOXMMUYECKMMM AaHHBIMK [6]
KapTWHbI pacnpefenieHns pasfiuyHbIX KNeToK B OCTPOBKE,
BbIAB/IEHHOW MMCTOXMMUYECKMMM OKpackamu, MoKasano ux
MosiHoe COBMageHue.

3ARJTIOYEHUE

TakuM 06pasoM, duKcaumsa LMHK-OpPManMHOM Mo-
3BO/IAET BbIABMATL C MOMOLLbIO KNACCUYECKUX TUCTO-
XMMWYECKUX METOA0B BCe 3 OCHOBHBIX TWUMa KETOK
ocTpoBKoB JlaHrepraHca (B ToM uucne u D-kneTkw). 3toT
GuKcaTop xopowo (nyywe, YyeM dpocdaTHO-coNeBoW pac-
TBOp hOpManuHa) coxpaHAeT CTPYKTYPY TKaHU U He TOMb-
KO MOAXOAMT, HO [awe PeKoMeHOOBaH AnA (uKcauum
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C UMMYHOIMCTOXUMUYECKMMU LieNnAMAU (ECJ'IVI nocnegHee
bynet Heobxogmmo) [5]. OH He copepHuT coneit pTyTu
M NOTOMy paboTa C HUM He COMpAMeHa C COOTBETCTBYH-
MMM TPYAHOCTAMM W OMACHOCTAMM.

AO0NOJIHUTENIbHAA WHOOPMALIUA /
ADDITIONAL INFO

WUcTounuk ¢uHaHCcUpoBaHMA. ABTOp 3aMBRAET 00 OTCYTCTBUM
BHELLHEro d1HaHCMPOBaHWA NpY NPOBEAEHWUW UCCeOBaHNA.
KoHdnuKT nHTepecoB. ABTOp AeKNMapupyeT OTCYTCTBME ABHBIX
11 MOTEHLMATbHBIX KOHGMIMKTOB MHTEPECOB, CBA3aHHbIX C Ny6anKa-
LMe HaCTOALLIEN CTaTbU.

Bknap aBTopoB. ABTOp MOATBEPHAAET COOTBETCTBME CBOErO aB-
TOPCTBa MerayHapoaHsIM KpuTepuam ICMJE v ogobpun duHans-
HYlo Bepcuio Nepes nybnmKaumen.
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