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OMKO Mk
FPYMINA KOMIAHWA 3MKO

ABToMaTbl SMKOCTEWHEP no3sonsoT
paboTaTb C BbICOKOW NPOM3BOAUTENBLHOCTLIO,
6e30nacHO, BbINONHATb CaMble CIIOXHbIE METOAUKN




QGMKO TNl

FPYMINA KOMIAHWA 3MKO

KoHCcTpyKuns U ocobeHHOCTU paboTbl

aBTomaToB 9MKOCTEUWHEP
(ADPOMK-6, AOOMK-13-MAIl, AOOMK8B-01, AOOMKS-I-01)

OkpalumBaHue npenapaTtoB NPon3BoANTCS NYTEM NOCNEA0BaTENbHOIO
NporpamMMmMpoOBaHHOroO NepeMeLLeHns LLITaTUBOB C NPEeAMETHbIMU
CTEKNaMK OT CTaHLMM K CTaHLUK, rae Npon3BoasaTCa TEXHOMNOrm4eckue
onepauumn.

Paboyasa kamepa 3aMKHyTasi C MPUHYOUTENBHOW BEHTUNALMEN, YTO
obecneymBaeT 6e3onacHOCTb PpaboTbl C TOKCUYHBIMU peareHTaMu.

YnpaBneHue 1 nporpaMMmUpoBaHmMe - C MOMOLLbIO CEHCOPHOro aKpaHa.
[MporpaMmMmnpyoTCcsa He TONbKO NocrneaoBaTenbHOCTb U ANUTENBHOCTb
TEXHONOIMYECKMX ornepaLmii, HO U X NapaMeTpbl, peXnmMbl 06paboToK.

CTaHuum aBTOMaToOB KOMOUHMPOBAHHbLIE - MO3BONSOT UCNOMNb30BaTb UX
Kak Ons pasMelleHnsa BaHH Tak U Anga pasMmelleHns WraTueoB, YTo
OAET BO3MOXHOCTb popMMpoBaTb ONTUMasbHY KOHMpUrypauuo ans
KaXXJou METOOUKMN.
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OMKO Mk
FPYMINA KOMIAHWA 3MKO

PABOYAA KAMEPA ABTOMATA A®OMK-13-MAIl
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FPYMINA KOMIAHWA 3MKO

ABTomat ADOMK-6

[Ana HebonbLnx nabopaTtopun.
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GMKO [Nkl

TPYTINA KOMNAHWA SMKO

ABTomat AOPOMK-13-MNAIl

0115 CrOXHbBIX METOOUK,
BbLICOKONPOU3BOAUTENBHON PpaboThl.
'STAINER.RU
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FPYMINA KOMIAHWA 3MKO

ABTomat AOPOMKS8-B-01

Hanbonee
BbICOKOMPOM3BOAMNTESbHbIN
npudop (wraTtuebl Ha 25 n 50 cTeKor)




BaHHa v wTaTuUB ANA aBTOMAaTOB

APOMK-6, AGOMKS8-B-01, AOOMK-13-MAI
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FPYMINA KOMIAHWA 3MKO

ABtTomat AOPOMKS-I-01

ABTOMAT C rOPU3OHTAlIbHbIM
pacriosioxkeHnem CTEKON B LUTaTUBax
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FPYMINA KOMIAHWA 3MKO

Moaudmukaumm aBromatoB «dMKOCTEUHEP»
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FPYMINA KOMIAHWA 3MKO

PABOYAA KAMEPA ABTOMATA A®OMK-13-MAIll-m
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FPYMINA KOMIAHWA 3MKO

16 ctaHumm npu radbaputax 540 x 470 x 320 mm
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FPYMINA KOMIAHWA 3MKO

YOoOHbIM AOCTYN K BAHHaAM M LUTaTUBaM.
Pabouuun cton - CbeMHbIN
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FPYMINA KOMIAHWA 3MKO

ABTOMaTU3NpOBaHHaA 3arpys3Ka
U BbIrpy3kKa LUTaTUBOB,
CTaHLUMA CYLUKU, NPOTOYHAA BaHHa

1. CYLWWKA
2. MPOTOYHAA BAHHA
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FPYMINA KOMIAHWA 3MKO

HoBasa koHcTpykuusa wtatusoB AOOMK-16

Ltatus AOGOMK-16 LUtatus APOMK-13-TAIl




OMKS Mkl
FPYMINA KOMIAHWA 3MKO

LLtatuebl B BaHHax ADOMK-16
n AOOMK-13-INAIN (APOMK-6, AOOMKS8-B-01)
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NMPEMMYLLECTBA ABTOMATOB A®POMK-16

. BOJNbLUOE KOJIMYECTBO CTAHLMMN

. YOOBHbIN AOCTYN K CbEMHOMY PABOYEMY CTONY
. ABTOMATU3ALINA SATPY3KU U BbIT'PY3KU

. OEWEBbIE BAHHbI C 3ABUHYUBAIOLLMMUCHS

KPbILWWKAMU

. WITATUBbI HE KOHTAKTUPYIOT C KPACKAMU U INP.

XNOKOCTAMMN.

. YMEHbLUEH NMEPEHOC XXUOKOCTEN MEXLOY

BAHHAMU U BPEMA CYLLUKH

. BbICOKVME CKOPOCTW NEPEMELLEHUS LUTATUBOB
. MATbIE FTABAPUTbI U MACCA (< 20 kr)

. HU3KAS LIEHA (OBE MOOM®UKALIMWN):

400000 py6.

HEOOCTATOK — BCEIO 10 CTEKOIJ1 B LUTATUBE —
MOXHO J11 3TO KOMNEHCUPOBATbL?
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FPYMNA KOMAAHWA 3MKO
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SrE o ROMANOWSKY.RU

XenumHckmii Y. 1.  [oxymeHTnl Qotorpacthmm Cratem HoBocmm

1

Jexaps Janrrpiit Jeommionis Powaroscxiit, O.-MerepSyproxiii
 arhmammrs, npasocianuaro shponcnonbanis, pogmacs 5 1861 roxy.
AMUTPUA NEOHUAOBUY ~ p Iekonckoit ryGepuin; cpejiee o6pasoBamic NOAyWHIL BE &,
POMAHOBCKHH : C.-ITerepGypreroii ruvuasin. Bn 1880 1. noerymran Be Cuo.
TEPTRRCIEAT  YuamBepeurerh Ha €CTECTBCHIo omrkaemg dansmco—uamygmne:_-.\ o
CTATBM "K BOMPOCY.." ~ ckaro jakyaerera, rih npomearn, 1sa Kypea, a BB 1882 roxy
OIS OPHEATS BE YHCI0 caylmareieii TOIJAIIHALO «IpHTOTOBH-
OBJIOXKA IMCCEPTALIMM | TeInnaro» Kypea Boenuo-Meymmnckoit AxajieMin, KOTOPYIo OKOH- '
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HEMELIKOM SI3bIKE 8 ObIAL HABHAYCHD m.mmm DPIHH&'I‘OPOBHB Hmnm g 1 ]
Haro rocuyraxt, a 31-ro jekalpa  TOro me Troja
PUCYHOK N3 \ i
[MCCEPTALMM  MAagumMn Bpavents B Pepeanckiii sberrbrii maa.pm, m
- CTOATD JI0 KOHUA cenTsiGpst 1889 rofa, BAXOmfch BL TepaneBTI-
FESGE IS DMCERIS - YECKoMB om‘!..nemn B ceﬁmﬁp’ﬁ 1889 ToRa 65!-!’5 npnxo'
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FPYMINA KOMIAHWA 3MKO

«hhekm oKpawuesaHusi PomMaHOB8CKO20 3akrrdaemcs 8
moM, YmMO CUHUU KamUOHHbIU Kpacumersib a3yp B u kpacHo-
opaH)Xeeblll aHUOHHbIU  Kpacumesrnb 903uH Y npu
g3aumooelcmeuu ¢ buorioaudyeckumu cybecmpamamu darom
bornbwe usemog Yem morsibKO CUHUU U KpacHO-opaHxesblU.
[ypriypHo-cpuoniemosniu (Purple) — cambil 8axXHbIU ugem,
KomophblU xapakmepu3syem aghgpekm PomaHOB8CK020.»

ICSH reference method for staining of blood and bone
marrow films by azure B and eosin Y (Romanowsky
stain). British Journal of Haematology, 1984, 57, 707-710

The International Council for Standardization in Haematology (ICSH) was originally
founded as a standardizing committee associated with the European Society of
Haematology in 1963. The ICSH has been associated with the International Society for
Laboratory Hematology (ISLH) since 2007.
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FPYMINA KOMIAHWA 3MKO

Kak paboTtaroT Kpacku no PomMmaHOBCKOMY U

noyemMmy OHU OCTAKOTCA LUEeHHbIMM...
(Pudap0 XopobuH)

How Romanowsky stains work and why they remain
valuable — including a proposed universal
Romanowsky staining mechanism and a rational
troubleshooting scheme

RW Horobin

School of Life Sciences, The University of Glasgow, University Avenue, Glasgow G12 8QQ, Scotland, UK

Abstract

An introduction to the nomenclature and concept of "Romanowsky stains” is followed by a brief
account of the dyes involved and especially the crucial role of azure B and of the impurity of most
commercial dye lots. Technical features of standardized and traditional Romanowsky stains are
outlined, e.g., number and ratio of the acidic and basic dyes used, solvent effects, staining times, and
fixation effects. The peculiar advantages of Romanowsky staining are noted, namely, the
polychromasia achieved in a technically simple manner with the potential for stain intensification of
"the color purple." Accounts are provided of a variety of physicochemically relevant topics, namely,
acidic and basic dyeing, peculiarities of acidic and basic dye mixtures, consequences of differential
staining rates of different cell and tissue components and of different dyes, the chemical significance of
"the color purple,” the substrate selectivity for purple color formation and its intensification in situ due
to a template effect, effects of resin embedding and prior fixation. Based on these physicochemical
phenomena, mechanisms for the various Romanowsky staining applications are outlined including for
blood, marrow and cyto- logical smears; G-bands of chromosomes; microorganisms and other
single-cell entities; and paraffin and resin tissue sections. The common factors involved in these
specific mechanisms are pulled together to generate a "universal" generic mechanism for these stains.
Certain generic problems of Romanowsky stains are discussed including the instability of solutions of
acidic dye-basic dye mixtures, the inherent heterogeneity of polychrome methylene blue, and the
resulting problems of standardization. Finally, a rational trouble-shooting scheme is appended.
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FPYMINA KOMIAHWA 3MKO

CTpyKTypa ob0cyxaaeMbliX KpacuTtenewu,
BKknroyas Asyp B n 3o3uH Y

methyieneblue azureB
/N\ /N /
Hy
sym-d1methyith|on|ne | azureA
/N N S N®
e H™ 7 CH,
3 ci®
N
azureC thuonme
| melhylenewoletBemslhen i methythionoline
S N S 0
HaC
7
N
Br Br
e
o] 0]

O:N

eosinB

Fig. 1. Structures of dyes discussed including azure B and eosin Y. The ionic species shown are those likely to predominate
under routine Romanowsky staining conditions. Only single resonance forms are shown.
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FPYMINA KOMIAHWA 3MKO

KucnoTtHaa v weno4yHas okpacka, Kak
MOHOOOMEHHbIN NpoLuecc

Basic dyeing of anionic biopolymer by azure B
Na* Na*

. cr — .
) -+ — Na~ Cr + N

Na®

cr
_b 2Na" 2cr
/ eg protein at low pH

cr
Acid dyeing of cationic biopolymer by eosin Y

Fig. 2. Acid and basic dyeing seen as ion exchange processes. Mobile counterions, shown as Na® and CI', in actuality
depend on the species present in the staining solution.
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BnunsiHne nameHeHusa pH Ha MOHHOe cocTosiHUE
GuononMmepoB U ero BNUAHME Ha CBA3bIBaHNe

KUCJIbIX U WEeJTIOYHbIX KpacuTeneD’l

Proteininan | Generic zwitterionic

acidic dyebath | Proteinin a neutral
dyebath

Protein in an
alkaline dyebath

cr
*HaN H2N
HOOC “00C
Na*
NHs" NH;3" NH;
cr
HOOC “00C
Na®
Exchangeable No Exchangeable
anions, so exchangeable cations, so
acidophilic mobile ions basophilic

Fig. 3. Effect of changes in pH on the ionic status of
biopolymers, thus on uptake of acid and basic dyes.




FPYMINA KOMIAHWA 3MKO

MexaHun3m okpackm no PoMaHOBCKOMY

Application of Romanowsky stain,
containing the
red acid (anionic) dye eosin Y, plus the

=

Uptake of dye anions and
cations by simple acid and
basic dyeing

blue basic (cationic) dye azure B

BLUE
stained
basophilic
sites

! |

7’
—

RED
stained
acidophilic
sites

]

staining sites only, yielding an
azure B-eosin Y complex

Uptake of “second” dye by faster

No short-term changes of
color in slower staining sites

.

deposit of

PURPLE
complex

PURPLE
chromatin,
neutrophil
granules, &
platelets

h

Continuous deposition
of the azure B-eosin Y
complex due to a
template effect — giving
a stain intensification

Fig. 5. The Romanowsky staining mechanism: the universal core processes. For illustrative purposes, the diagram

assumes that a blood smear is being stained.

1 1

BLUE
stained
lymphocyte
cytoplasms,

& nucleolj

RED stained
eosinophil
granules &

erythrocytes
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FPYMINA KOMIAHWA 3MKO

UHTeHCcundukauma adpdekra PomaHOBCKOro,
paccMmaTpuBaemMas, Kak MexaHu3m abnoHa

small,
fast diffusing

=
Na’ /—\

Azure B o
i Na
/ polyanion ‘}‘ 2Na” 2Cr
Na*
Na®
q
Na® Large,

\ slow diffusing
insoluble azure-eosin
complex deposited

nearpolyanion

Fig. 4. Intensification of the Romanowsky effect with continued staining seen as a template effect. Note that the precise
relation of azure B to eosin is not defined.
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MeTtoauku no PomaHOBCKOMY
AaeT BO3MOXHOCTb NPOCTbIMU cpeAcTBaMM
NONMYy4YUTb NONMIMXPOMHYIO OKpacKy

C BbICOKUM pa3peLlueHuem
AN caMbIX pas3nUYHbIX Npenaparos.

Hayanocb npuMeHeHne 3Ton MeTo4UuKuU
C Napas3uTONIOrMn U reMaTosioruu,
B HacTosiLlee BpeMsi OHa UCMOJIb3yeTCs
Aaxe B LUTOoreHeTukKe

K coxaneHuro He Bcerga okpacka no PomaHOBCKOMY
AaeT XOpOoLwUU pesynbraT

KakoBbl NpUYnHbI?
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PYNINA KOMTAHWA 2MKO

TpuBManbHble NPUYUHBLI NONYYeHUA NNOXUX
pe3ynkLTaToB NMpu okpacke no PomaHoBcKomy

1. He3HaHue n HecobnroOgeHMe pekoMmeHayeMbIX
peXxXumMoB, OLUMOKKM npu padboTe, BKNOYasA
NMPUroToBrieHMe PacTBOPOB;

2. HeakkypaTHOCTb, rpsi3Hasl nocyaa n CTekna;

3. MpuMeHeHMe ynpoLWEHHbIX BAPUaHTOB METOOUKMU,
B YaCTHOCTU, UCMNOJIb30OBaHUe BOAONPOBOAHOU UMK
ANCTUNNMPOBaAHHON BOoAbI BMecTO Oydepa.

' STAINER.RU
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YAMNA KOMAAHWA 3MKO

dun3nkKo-xuMmnyeckue NpUYNHbI NOAYYEHUSA NIOXUX
pe3ynkLTaToB NMpu okpacke no PomaHoBcKomy

1. HekoHTponNupyemoe coagepxxaHue B
«MONTIMXPOMHOM METUSIEHOBOM CUHEeM» («a3yp I»,
«a3yp lI») kpacutens, orBeTcTBEeHHOro 3a adpcekT
PomaHoBckoro (a3yp B)

2. HectabunbHOCTbL pacTBOPOB:

PukKcaTopbl — FTMFPOCKONMNYHOCTb, OKUCIIeHne
MeTaHos1a U KpacuTerneu;

PactBop no 'mm3e - rmrpoCKonM4YHoOCTb, OKUCNeHne
MeTaHosI1a U KpacuTterneun, BbinageHue ocajaka;
Pabouuun pactBop no N'vmmse — BbinageHue ocaaka

3. 3aBMCMMOCTb pe3ynkLTaTtoB oKpacku ot pH
PacTBOpPOB.
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© Mkl
YAMNA KOMAAHWA 3MKO

dun3nkKo-xuMmnyeckue NpUYNHbI NOAYYEHUSA NIOXUX
pe3ynkLTaToB NMpu okpacke no PomaHoBcKomy

1. HekoHTponNupyemoe coagepxxaHue B
«MONTIMXPOMHOM METUSIEHOBOM CUHEeM» («a3yp I»,
«a3yp lI») kpacutens, orBeTcTBEeHHOro 3a adpcekT
PomaHoBckoro (a3yp B)

2. HectabunbHOCTbL pacTBOPOB:

PukKcaTopbl — FTMFPOCKONMNYHOCTb, OKUCIIeHne
MeTaHos1a U KpacuTerneu;

PactBop no 'mm3e - rmrpoCKonM4YHoOCTb, OKUCNeHne
MeTaHosI1a U KpacuTterneun, BbinageHue ocajaka;
Pabouuun pactBop no N'vmmse — BbinageHue ocaaka

3. 3aBMCMMOCTb pe3ynkLTaTtoB oKpacku ot pH
PacTBOpPOB.
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FPYMINA KOMIAHWA 3MKO

OnTmanbHOM OKpaCKM MOXXHO AOOUTLCA
npu ncnosfib30BaHMU PacTBOPOB
C TOYHbIM 3Ha4YeHuem pH,
npu npumeHeHun anddepeHunpoBaHus
B KUcriom oydepe

v
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OMKO Mk
FPYMINA KOMIAHWA 3MKO

KOHOUTYPALUUA ADPOMK-16
MPU OKPACKE MO NAMNMEHTENMY
(ooHa BaHHa ¢ pabo4yum pacTtBOpom no N'mMmse)

~BOOA~
A3YP-303/H

CYLLUKA
@ OUNKCATOP

PA3OBAA 3ATPY3KA -120 CTEKOH,
A3YP-303UH 15 muH. — o 40 CTEKOJI B YAC




OMKO Mk
FPYMINA KOMIAHWA 3MKO

KOHOUTYPALUUA ADPOMK-16
NMPU OKPACKE MO NAMMNEHTEUMY
(Tpu BaHHbI ¢ pabounm pacTBopom no N'mmse)

~BOOA~
A3YP-303/H

CYLLKA
@ o) A3YP-3031H

“8) A3YP-303VH

OUNKCATOP

PA3OBAS 3AIPY3KA — 100 CTEKON,
A3YP-303UH 15 muH. — go 120 CTEKON B YAC .,‘
| STAINER.RU
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FPYMINA KOMIAHWA 3MKO

KOHOUTYPALUUA ADPOMK-16
NMPU OKPACKE MO NAMMNEHTEUMY
(Tpu BaHHbI ¢ pabounm pacTBopom no N'mmse)

~BOOA~
A3YP-3031NH

CYLLKA
@ 2B A3YP-3031H

“8) A3YP-303VH

PA3OBAS 3AIPY3KA — 90 CTEKOI,
A3YP-303UH 15 muH. — go 120 CTEKON B YAC .,‘
| STAINER.RU
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FPYMINA KOMIAHWA 3MKO

a HOBOCTH UcTOPUA
HosocTu
[ ws2pu

rematokcunuy no [xunny unu no
runny? Y10 Takoe reMaToKCHNMH NO
runny?

13012023

27 qespana - 1 MapTta 2014 rona 8
Mockee Gyaetr nposeged |l
MexauCUMNNMHAPHBIA  QOopYyM C
MEeXAyHapOaHbIM yyacTHeM «Lllefika
MaTm " BYNbBOBATMHANBHLIE
GonesuHn»

Cepua 0GyualoLmux BUAEOPONMKOB
no TEXHHKE TOHKOMIONBHON
acnNUpaymoHHON Guoncum (TAB)

«..MoAa MeuTa — He pasboraTeTs, axe He NPOXUTL CHacTNUBo, a paboTaTh, AeACTBOBATL U TBOPUTL, AenaTs
T0, UTO JOCTOMHO YEMoBeKa YECTHOMO U CUNLHOMOY

reopmoc H. Nanaunkonay (1883-1962 r

Feoprmoc ManaHuKonay - rpevecKkMii Bpay, paspaboTaswmii METOAMKY AMATHOCTMKM PaKa LIEHKM MATXM M NPeapaKoBbiX COCTORHWA
370T cNocob AMarHOCTMKM NONYYMN HA3BAHMA B YeCTb uaobpeTaTens: Malok no Manaxukonay, oxpacka Manaxnukonay, MAN-Tect, PAP-
test. MUNNUOHBLI XeHWHH Gbinu cnacexs Gnarogaps Manawukonay. Mpu BHegpeHnn CKPHHKHIA NO ManaHukonay CMEepPTHOCTL OT paka
LWEHKKH MaTKK CHIXAETCR B cpeaHeM Ha 70%

PAPANICOLAQU.RU

METOOMKA BUBNHUOTEKA

MeToaunku
MpoTokons! okpacku no Manaxukonay |11, [ 14.06-2016 |

MpoTokons: okpackn PAP-DIFF

MpoTokons! okpacku no Mananukonay |1 [ 14-06-2016 |
Fapn B. Mmnn: Gary W. Gill Enviro-Pap: An Environmentally Friendly, Economical, and Effective Pap Stain (Enviro-Pap
APYXECTBEHHAR K OKPYXAIWEH Cpeae, IKOHOMHYHAR M 3D MEKTHBHAR OKpacka no MNanaHukonay)

MNpoTokons! okpacku no Manauukonay |. [ 14-06-2016 |

MNpoTokonbl okpacku 13 padot . Nananukonay




OMKO Mk
FPYMINA KOMIAHWA 3MKO

MOOUNPUKALIUA METOOUKU MNMANAHUKOIAY
«MNAMN-QNPD» KOHOUT'YPALUUA OJ1A APOMK-16

PA30OBAS 3AIPY3KA — 30-50 CTEKON,
NPOU3BOAUTENBLHOCTb — 00 100 CTEKOJ1 B YAC @RiNerizu
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FPYMINA KOMIAHWA 3MKO

NMPUOCTAHOBIJIEH BbIlMYCK
MOOANDPULIMPOBAHHbBLIX KPACOK (532-®3)
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FPYMINA KOMIAHWA 3MKO

I .Tvnn KnuHuyeckas umtonorus
Teopusa N NnpakTUKa LUUTOTEXHOSOMMMU

papanicolaou.ru, & %
ruscytology.ru, §
Gary W. Gill madbrint i

e

Cytopreparation
Principles & Practice

ytopreparatory Laboratory @
“Quality begins here!”
ary Gill, CT (ASCP)

@ Springer
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FPYMINA KOMIAHWA 3MKO

KAMHUYECKASA LLUTOAOIUA

lNepeBoj ¢ aHrMMHCKOro noj pegakuuen
A.B. be3pykoBa, K.T. KacosiH

npaxkTnyeckas MmeauLmHa

| STAINER.RU
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Cnacumbo 3a BHMMmaHue!

[lononHnTenbHy MHPOpPMaLMIO MOXHO HANTK Ha
HallMX canTax:

emco.ru, mlt.ru, stainer.ru,
romanowsky.ru, papanicolaou.ru

KoHTakTHasa nHdgopmauyus:

E-mail: emco@ bk.ru
TenedooHsbl: (495) 287-81-00, (903) 120-62-93
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