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Automatic Staining
Versus Hand Staining

Sandra L. Groen

Animal Care Facility
Stanford Medical Center
Stanford, Califormin 94303

With sdvamces in reséafch and improvemenl in surghcal proge-
dures, o Larger wWork Josd and & demand {or Taster sesults follow.

Through the yeam, equipment for vse in hivtology has be-
cama mone efficient and zasier to operate. This modern equip-
el has occelerated the procem of slide production.

However, there & stlll a great deal of wasted time i atainthg
If this procedure could be sutoamated, it would relieve the
techndeion 1o pedonm other labormiory fupctiona.

A number of stalning procedures werd compatid (o deler-
mine the feambility of sutomatic stalning.

The stains were performed on the Autotechnicon-Mono,
using the one hour timing clock. All heakers, except those wsed
for xyleme, were partially filled with |=1/2 inches of paraifin
1o conserve salutions, A running tap waler wash was made by
boring two holes in g plestic beaker, The inked hole is 1 inch
from the bottom and the outlet hole is located at the water
line, (A paruffin hath wos coaled with an inective plostic 1o
prevent any renction between the meial ard the solutions, )
Three hemaotoxylin and eosin methods were performed. The
traditional technigue, with Harrls' hematoxylin, was performed
manally, The Technigon-brand hematoxwlin and gosin proce-
hure was necom plished mamaally and mechanieally.

Manual procedure usdng Harrs® hematosylin:
Dgcerate in ¥ylens and hydeate 10 water.
‘:‘-tum in Harrls" hematoxylin for § minutes:
Rinse in running tap water for 1 minaie.
Cecolerize in 1% acid aleohol, 310 dips.
Rinse in water,

FMace in pmmonia water antil sections are blue,
Wnsh in ronning water, §-3 mintes

Stain In 1'% aleoholle éosin for 1 minule,
Dehydrate with I chapges eoch of 95% and absolaie
aleohol

10, Clear In xylens, I chunges.

i1, Meount with s synthetic resin.
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Mamunl procedure using Technicon reagenis:
Decerate in Parnway® for 2 ministes

Hydrate in 1 changes of 5-15* to distilled waler.
Stain in Technicon's hematosylin for 3 miniales
Wash in distilled water for 1 minute.

Bing in 000 N lithium corboaote solution.

Wash In distilled water for 1 minute.

Stain kn Technicon's emsln for 2 minwies.

Rinse in distilled water,

Diehwdraie with 2 chanpes of 529,

10 Clear and mount with o synthetic renin,

*Techitoon s proprietory names for sylese and alcobol sil-
slitutes, renpeciively.

g . T ST

The sutomated procedure was:
1. Paraway for 2 mindtes.

COPYR|GHT B (TS, LAE.TEN SSO0UCTE DoviBIEY WILES LARDELTGE|EE §HC

529 for 3 minuies.

529 for 1 minuies

Diistifled water for 3 minates.
Technicon's hematoxylin for 5 minoten
Hufitilig waler [or 2 minules

Lithium carbonate for 3 minuies.
Distilled water for 2 minutee
Technicon's eosin Tor I minuies
Distilled water for 2 minates.

5-29 for 1 minter

5-29 for 2 minuiew

. Remove slides from the Mono, clesr in sviens, anid mount
with g synthetic rosn.
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Microscopically thers wus no difference in the staining quality
of the tissue sections using the three procedures,

I'm wddition toe the three hemutoxybin and eosln methods,
some special stain comparsons were made.

Two different Vun Gieson stalns were performed; a proce-
dure markeied by 8 commercial frm, and the Yan Gheson
method in the AFIP Stilning Munual.® Each groceduss wos
performed manually and sutomatically.

The main difference betwesn the procedures waa the type
af hempioxylin weed, An alum hempioxylin canmol be used
with the ¥an Gleson procedure. Pleric acid in the Van Gleson
solution will decolorize an alum hematoxylin Little o ao dif-
ference was observed in the results between the mosaal and
automated staina

Gasmri's ane-siep trichrome:

1. Decerale in two changes af Parmway, 2 changes of 5-249,

and | of distilled waler.

4. Mordant in Bouin's solution for 1 hour at 56, A plastic
comted paroffin bath set st 36 C was used Tor monlaniing
in Bouin's. (Switch the Mopo to manual and after one
howr, retarn it (o automatic. )

Wash ks running tap waler for 10 minutes

Sualn in Welgen's hemataxylin for 10 miniies

Rinse in water fior 2 mimites.

Btain in Gomoris erichrome stain foc 20 minutes.

Rinse in water for 2 mbtes,

Deebhvdrite in two changes of 529, 7 minutes each,
Remove from the Mono, clear in xylene, and mount with
usynthetic resin,

The technbclan B requined Lo momentanly shift his atlention
from the Mano (o manedl and again back jo automatic.

The procedurs for the manual method is described in the
AFIP Staining Moptal, There & little difference In the rémilts
of the two melhods,
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Conelusion
It is the fesling of the suthor that a laboritory processing
large numbers of { & E slides daily will find sutomation to ba
& Lind saver, The most sccessful auiomated staing oo thoss
wihich are progressive, mnce they do not require differentiation.
For example, it would be difficult to sutemate Vechoef*s
eluatic sialn due to the requirement for precise differsntlation,
The stoks selected for sutomation should be composed of solu-
tons which are relatively siable.

Although these procedires were performed on the Techni-
coft Mono sulamatk tee processtt, Chere i Ao feesdn (o be-
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liewe they cadtnot be performed on any aulomatic stainer.
Solutions ensily contaminated by metols cannot be used in
sulomated syatema unless aleps have bewn ke Lo elimingte
conilact with all metals, Lo, sinining mck andfor siabning didh.

Reference

1. Lunm, L.G.: Manuul of Hastologic Staining Mefhods of the
Armed Forces Institute of Pathology, 3rd ed., New York,
MeGrow-Hill Book Co,, Blakiston Division, 1965,

Differential Staining Methods
for Cells in the
Central Nervous System

C. E. Fotter, HT (ASCP), L. W, Chang, Fh.I),,
and A W. Dudley, Jr., M.D.

Department of Pathology
University of Wisconsin
The Medical School
Modison, Wisconsin 53706

Cells in the nervous gystem stalbed with hemdtogylin and eosin
(H&EY are commanly classified nccording to (heee criterta: (1)
size, {2) shape, and (3] intenaity of nuclear basopliilia, Because
of ¥arintions in thicknes andfor plane of sectioning, identifics-
ticn of cell types in the central nervous system (CNS) through
these criteria becomes inoocarafe and misleading
Although specific staining methods for each cell type in the
CHNS (Meurons, astrocytes, oligndendrocytes and microgiia) are
pvailable,'"? most of thew methods require fropen mctions
which sre bnpractical when working with large tssue samples
Moreover, the interrelationships between different cell types
cannot be visualized in a single section, A staining method i
being developed in our labarstory to make different cell types,
in the CNE, readily discernitle.

The Feulgen reaction of mild scid hydrolysis at » high 1em-
pemture (1.0 N WO ai 607 © for 12 minutes) is o well recog-
nired staining method specific for nuclear DNA" Acid hydral-
yala has been atiempied previously with strong acids at room
temperniure, however, prolonged exposure was required to
schieve satisfociory resulis.” In our leboratory, the process of
scld hydrolyels has been sccomplished with copceotrated hy-
drochions scid{ 12 48) ai room temperniure. Hy deolyals con be
reduced to one minuie and still yield nuclear aldehyde groaps
which will subsequently react with the Schifl reagent o give
magents color, Morphologic alterstions, including clomping of
nuckear chromatin and shrinkage of tisswe, become evident only
il the lisue sections are hydiclysed-in- the concentrated acid
for more thes two mimtes After ons mimnute of hydrolyais af
room temperature, the Feslgen resction is visually very sails
fuctory, Astrocyte and microghia noclei are stzined pale wiolei-
redl. Odigodendrocytes are more intensely red becuuse of the
dense chromatin puttern, Neuronal nuoclei, due (0 the greai
disperion of chromatin matedal, are stained oaly very Tainily.

A seconid dye can be used 1o staln the prolein madety af the
mucheie schd a0 that the differential effect of the cell types can
e secenmated. Dyes such a8 Toluidine Blue O, Azure A, Fast
Green FCF, and Naphithol Yellow 5 were attempted. Toluidine
Blue O snd Maphthol Yellow S falled 1o give satlsfactony color
differentiation at pH's between 3.0 and 7.0, with concentrs
tions of 0L01% - (K35, However, Fast Green FOF and Azure A
did permil cell type differentiation Tollowing (he Fealgen
rene Lo,

With the Feulgen-Fast Green staining method [ Table 1), the
neuraons had buksh-purple nuclei and & green cyioplesm, while
the sutrocytes and olipedendrocy tes had purplish and violet-red
nucled, respectively. Cyloplasmic staining of the glial cells was
mimlr;li and was undoteciable ggined the pole green back-
pround.
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The Feulgen-Azire A stalning method (Toble 11) provided a
cléar background through which the neuronal nuslel remalned
avery faint violer ealor (Troon Foulpen rencton). The surocy les
wrid allgodendroty s poassed distinet rod and blue color,
respectively. No cyloplasmic slabnbiyg wis schieved with this
mithed. represent o pegligible population in the nor-
mal CNS. They are stained like the oligodendrocytes by the
described methods, and can be readily recognized by their thin,
rod-like shape.

Potential spplications ol color-dilfferentiatbng sakn nelude
miore sccurate definition of glial cells reacting to injury (Satel-
litoste, pliosts, ete.), clamification and differentio]l counts of
neurons, ond plial cells in common anatomic malformations

TAHRLE ]
Frulgen Reaction Cosnlerstuined with Fast Green FCF®

Bruin tismie fined in phosphate-buflered 1 0% newtral Tormalin,
embedded in paraffin ond eut at 10 micm.

Staining Procedore

1. Decerate seclions and hydmie to distilled waler.

2 Ploce aections in 1 2.4 N HCY for | minule, room- (et
ture,

A, Rinse well in distilled water.

4, Place sections in Schiff's rengent for 10 minutes, prepared
in traditiongl manner.'

5. Rine 3 times, | minute each, with 0.05% sodivm bisulfite,
then nnse well in distilled water.

6. Mace sections (n 0.1% Fast Green FOF, pH 6.2, for §
minuies.

7. Dehydrate in 95% aleohol [quick dip), absolute alechol,
cléar in xylene and mound with a synthetic resin,

*Fant Gireen FOF: Allied Chemical, C.1 No, 42053, total dye
content: 91%

TABLE NI
Feulgen Reaction Counterstained with Azure A*

Brain tissue fixed i phosphate-buffered |05 nesitral formalin,
embedded in parsffin and cul st 10-mic,

Sinkning Procedure

1. Decerate sectiond and hydrate fo distilled water

1. Pluce sections in 134 N HCL for | minute at room empers
ture,

. Rimse well in distilled water.

Place sections in Schifl's reagent for 10 minutes, prepared

in traditional mannert :

Rimee 3 times, | minuie each, with 005% sodiom bisoifine,

then rinse well in distilled water.

Mace sections in 0L 1% Azere A, pH 4.0, for | minute,

. Rinee in distilled water, dehydmate in 95% alcohol, absolute
slcohol, clear in xylene and mount with & synthetic resin,

HE o Ew

*Arure A- Allled Chemicul, C.1, No, 53005, total dye content:
AO%
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Improved Mucin Staining
An Editoral

The demonstration of mucin with Mayer's or Soathgaie's
methods can be improved tinctotially by the Tollowing sugges-
tions!

I. Decalorize the hematoxylin in 1% acld alcohol until the
cyloplasm b completely colorless and only the nuclesr ele-
menls are distincl

A Ensure that metandl vellow is nod applied heavily.

Failure to remove excessive hematoxylin from sections will
result in incomplete staining of mucin. A fine microscoplc
sheen of hematoxylin will remain over the mucin. The sheen
prevents the carmineg sofution from staining mucin completely.
Excessive metanil yellow will also overshadow mucin deposiis.
The combinstion of these two factors produces sections thai
Iook ihick and hove s brown appearunes when viewed mucro-
scopicully and microscopically. A good muscicarmine prepari-
tein will demonstrate clear erlgp muclei, yellow (not lighi
brown b cytoplasm, and bright reddish-pink mucin,

3
Urea Polymers
An Editorisl

Urea polymiers are formed in tisue, which has been placed in
a fenker-iype fixalive containing wrea, und wbsequently im-
mersed I formalin for storage, Ures s added to s (ixative to
prevent hemalysis, Microscoplcally the polymer B s round,
cleario-gray crystalline struciure in hematoxylin and eosin
preparations. It can be differentinted from the Zenker crysial
since it does not resot (turn Mock) by sxposure to 20% ammo-
nium water. The polymer podorires caslly, £enker crysials do
not polarize after the ammopis water trestment. In addition,
Zenker crysials appear 1o be slighily above the tissue surince
while the ures crystulline podymer s embedded in the tissue
and appears o5 a flat strisctwe.

i
Time- Saving Idea for Special Stains

Flarence Edwards
Lakeland-Generad Howpliind— ——— —
Lakeland, Fliridn

The task of consolidating the different ingredients for numer-
ous special stziny was alwayn drepded, Alithough the swff
altempted 1o maintsin the solutions in o ceniral aren, it often
became tmpossible, Tovarnsbly, Weigert's iron  hematoxylin
would be missing from e Trichrome area and used for snother
spiciol stnin. The periodic scid would be removed from the
refrigenitor and stored with sllver solutione. Valuable tnse was
spent searching for reagenis and solutions.

The following procedure wak devised for ending the chaos
and confusion. A dozen 10" X 13" trays, similar to thoss used
by the Food Service of many hoepitsls, were laheled with the
names of the procedures performed moel frequently. All the
working solutions (slock solutions, F fresh working solutions
are required) are placed on the same tray. The procedurs,
typed on a 37 X B card, |s Iocsted in the cenber of the tray.

For example, the scid-fesf tray conlnin a bottle of carbael-
fuchuln, & boitle of peanut oil, ope bodtle of 1% acid aleohaol, &
coplin jur of working methylene blue, ons emply coplin jar. a
fupnel, pnd three coplin jars filled with peanut oif and nam-

bered 1, 3, and 3. Two 3" X 8" cards provide instroctions for
the Liehlk-MNeelsen and Fite=-Furnco methods

The periodic acid-Schiff tray s stored in the refriperator,
bt oll other trays are stored in cobinets, well labeled, with the
imatruction card in place,

Effects of Unbuffered Formalin
on Staining Reactions
An Editorial

It muist be recognized thet stalning reactions and timue ele-
mienis are altered and others ohliterated by the deleterions ongd
iisbidions elfects of unbuffered formalin fixative, Formalin s
oxidized to formic scad, and the following ruinous effecis are
produced: (a) The so-called Tormalin pigmeni will frequently
react during the staining procedure to mak or, in same ceses,
simulate microorganisme, plpments, or cther elements supges|-
ing disease. Formalin pigment has o notorous reputation for
reducing slver in procedures for simining fungl (Grocoit's
methenamine-gilver), melagin (FontansMaosson), spirochetes
{Warthin-Starry)l, and reticulum procedures, (b} UnbuiTered
Formalin Erududlty desirovs anclest basophilis 5 thsie is ex-
poted longer than three weeks (¢} Unbuiffered formalin dis
solves coppet, [ton, and caleium during the process of Gixation.
(dk bt dhiers the staining of some cell granubes. (ep 1t will also
inhibit the aldehyde-luchsan reaction for demotstmting Pogets
cells, These wre only o few of many examples bt should be
comnvincing evidence thal unbaffered formalin should not be
el

Meutralized farmalld (ool to be confused with bufTered
formalind creaies a false sense of wcurlty, Whin tssue s placed
in o newtralived fixatve, the pH is lowered mpidly from the
formation of [ormic scild, ond some of the breversibie sliers-
tions mentoned oeeer

Unbuffered oF neutralieed formabine dhould net be used for
rouiting fixation and storge of tbae. The number and magni-
tude of slterations canenol be predicled or estimated,

H
Histopathological Technique Symposiom

Qetober 13, 1973, are the doles estabiished for the “Minth
Annual Symposium on Histopathologhe Technigues.” Arrange-
minis are presently being made o mmclude several faceis of
hisiologic technique nol previooaly presented. This year's pro-
ghiin, o8 b ihe past, will inciude workshops all day Monday
and Toemday, and Wednesday evening. consiting of basie and
advanced cryotomy, to include enzy me histochemisiry, microf-
amy, specul staing, :lnilrp:l:ll.luu communicationg, minkge-
ment for the histology mipervisor, eic,

The scientific sesxions will consist of two and o half days of
léctures covering many facets of histology. Special efforl i
beting smade to provide fectures dealing with practical, useful
information. Frday aftersoon will be 8 onlque experience for
all. This period, of approximaiely 1wo houm, will be calied
"Two Minute Histoguickies™ sad will conski of aumersus
presentations by registrunts desiring to share their histological
technygue “nuggeds™ with their fellow hisiodechnologisis.

Plans are to have the manufacturers und/or their represen-
talives exhibit again as they have for the last several years. In
addition, plans are being made to hove an outstanding speaker
for the banguel on Thursday evening

The Symposiom will he held st the Sheraion and Holiday
Inn, Silver Spring, Muaryland. This promises to be the best
Symposiim ever, so make your plans early, The Symposium
program will sppesr in the July msue of HISTO-LOGIC,

PLEASE NOTE: Future inguiries regarding thiz Symposium
should be made to Hoberta Mosedale, Regsstrar, P. 0. Box 346,
Lanbam, Moryland 20801,
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Editor’s Corner

Southwestem Pennsylvanio Seminar

The Southwestern Pennwyivania Histology Sockety |s presenting
a p=minar on May 33, 24, and 25, For information contact:
Dolores. Van Halt, 7368 Trovells Houolevsrd, Pittsburgh,
Pennsylvania 15135,

51, Lowis Conflerence

The 51, Louk Society of Histology Techniciars is pressnting
thetr firul anniial conference on Satunday, May 12, 1973, from
Wl mom. untl S1000 poan. The conference will be held in the

Excelslor Miamar Room of the Holiday Inn Midiown, 4453
Lindell Boalevard, 5t. Louis, Missoun, For inlformulion cop
fact: Me Cheis Clark, 4643 Carte Avenue, 50 Lodis, Missou
CENN BN

ERRATUM

In HISTO-LOGIC, Wal, I, Na |, Jenusry, 1973,
“Further Information on Eoaln Prepariion,” ihe
name of & fomoud pathologisl wias mispelled: Dy,
Arthur Perdu Stough should have fead Dv. Arthir
Pardy Stout. Our apologies)

The editor wishes (o solicit informalion, questions, und articles
relating o histotechnology. Submit these to! Lee G. Lana,
Editor, Histo-Logic, P00 Box 36, Lonham, Maryland 20801,
Articles, pholographs, eig, will poi be retymesd vnlos e
guesied in wniting when they are submitted
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To receive your own personal copy of HISTO-LOGIC, or o
have sn pmociale odded to the moiling lisd, write: Lob-Tek
Producty, Division Miles Laborstories, Inc., JOW4T5 N, Aurorm
i, Naperville, Niinols BO540.



