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Introduction

This essay deals briedly with the basic ideas behind “dye
chemistey™ and the methods svailalsle for the identification
of miskabeled or adullerated dyes. Dye clemistry is based on
the structure of the dye miclecule, e colormtien properiies
of the dye and how the dye imparis its color 0 certain
maberials b produce gtasning, The hialojmcal mlnlng off 1hssues
will be considered and therebore Bois necessary by inchude
the ways in which dyes and tissoes inferact in dye chemistry

Metlods wsed in the identification of dyes such as
Ehmmtﬂ}ﬂ'ﬂph}t e herdeal mellosls and spectrapholometry
b mentien il & few, have epahled the identification of
mislabeled and adultersled dyes, Normally these adulterated
o impure- dyes wortaled produce inconsistent and abnormal
stninming, buf by methods of analysis, dyes can be tested for
impairities or mislabeling amd bence would be classifed as
either it or untlt for belogical staining.
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The basis of dye chemistry es behind the structure of the
dye molecile and how it inferacts with & particular malersial
to produce stalniing. The struciure of the dye will enalie i
o wnderstand whny the dye b colored and hepee bow [ m
paris its color bo the material it (s staining.

Belare discussing the nature of & dye, et us st distingussh
btween & dye and o stidn and e process of staining,

Dryer A dye B "a colored subslance, genarally aromalic in
iature, wied for imparting color o various maleriaks and pro.
dhucing color in plarll anel anlmal tissues to =lecidate their
griss microscopic structure and nabure’!

Stabning: Coloration of substances by organic dve stulis &
misans o conlerting & color reaction on tEasoe edements and
thels  slainalle cofmponents; melabolic, functional or
pal lrdinghecall.

T understand e basts of dye chemistry, we will concen-
irale on such bopecs &8 why dyes are colored, the inberclins
invalved in the binding of dyes o specilic siies and faclors
allecling siaining.

Why Are Dves Colored?

Accarding to Bancroft, of af.® dyes appear colored because
they absorh radiation in the visibde region ol the electro-
magnetic specirem, befween 400-750 mije. Theselore, il o dye
absorhs o specllle wavelength of lghl from white Hght, the
resullant Hght Wil thei be colored, the colar depending on
the particular wavelengih absorbed, see Table 1,

Culling® has suggested that dyes act by virtue of telr rese-
nanee sysiems and sedectively absorh components of whils
light. Thereloes ihi Hght that is tramiemitied or rellected fom
& given substance will have a color that 8 complimentary
i thal which s abworbed. The chromophoric groups of the
dye molecule, discussed lader, give the dye thess transmit-
ting properties, hence imparfing color o the dye and the
fismie to which # has bound. For example, consider picric
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acid, it absorbs predominanify blue-veobet light and tranambls
yellow light. Table 1 shows the various cobirs that can be ab-
sorhed and the resulting colors that are fransmiited. or the
caomplimentary colors,
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Liet ws now consider the basic strocture of a dye and its rela-
tiom b colop

Structure of a Dye
A bypical dye condains chmomophorc and auxoshromic groups
attached to arsmatic compounds, or benzene derivatives

A, Benzene Derivatives

The benzene derivatives are an important part of the
dye hecause if substituted with cerain groups, they can
produce colored substances. One type of substitution is
impartanl in dye chemistry, that is the formation of the
guineid compound,
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This change from benzens fo quinone is of slgniticance
in the production of coloe, slnce benzene dorfvatives ab-
sorh [ighi only n the ultra-violet region and are coloriess
bt quinobd compounds absorl Ii!g]l i e vigibile spec-
trum and are therefore colored,

B. Chromophores

Chromaphores ane the chemical struciures 1t absorb
cortain wavelengths of lght and therelore conler ihe
color on & dye. The structure coilaining chramoplores
is knovwwin as the chromagen, and represents the colored
compopent of the dye

Lillig" states tat e funclioral slomic growpings in-
valved In chromagens are, =0 C=0, C=5 C=N, =N,
M=01, MO, and the miee that are present, the more
defined the color The guinaid ring contates C=1 and
C=00 groupings in duplicale and is hence a very impar-
tanl chromagen.

Dves are divided inio bwo main growups acconding (o the iype
ol chrmmaphores presenl.
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Group | - Quinonoid Growp: Color varlation is doe 1o other
groups attached to the the qiinome rings

I, Trinrvlmethane - Cationic jeg. methyl viobel)
< Anionic (eg. metind hee

2. Anthradpuinonoid - Anionic (eg. alizarm]

3, Xanthene - Cationic {e.g. rhodamine G
- Anionic (e, eosin)

Group 2 - Azo Growp: Contains one of more ago groups [N =),
. Monoazo < Anionk: (eg. orange G)
2. azo = Anionkc [e.g. blebrich scariet)

C. Auxochromes

Auxnchromes are the ionizable portion of dyes which
enables the dve to hind o any ionizable fissue struchere
by combining electrostatically or by covalent bonding
b0 tissue end groups”! 1t gives the dye the salt formingy
properiy of electrobriic dissociation.

Auxochromic groups can elther be acidic, e.g, COCM,
or basic, eg. NH,, and hence dyes are classilied & el
ther acidic ar basic depending on the suxoelwamic group
(Sew Acid Dyes and Basic Dyes below.)

An example of how an suxochreme group combined
with a chromagen can produce a cobored substance, is
plerie acid, The OH groip is an auxochsome and when
combined wilh the chromagen Trinitrobenzene [NO),
group is the chromophore], a dye & prodaced.
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The spxochrome groups of a dye can combine direcily 1o
a iissue or by combination with a di or irivalent metal jon
known as Mordants

Monilants: Mordants chelate or combine with bath dye radical
and tssue end groups, therefore forming a link bebween
tigswes with dye. The dye and mondand chelaie fo form a Sdye
lake” which is then able to attach itseli irmly to the tissoe,
Mordanis are salis of metals nsually subates of Cr, Al and Fe,
To betber explaln the funcikon of a mordant, led us consbder
4 mordanied dye a3 an example — Hematoxykin,

Hematoxykin is o natural dye bul it has o stainkng proper-
ties wnbil it is ripened by oxidation into Hematein, which has
the quinonoid armngement in ona of the rings Howeser,
Hematein alone has no affinity for tissue structures, themfon:
a mordant ks combdned te it prior (o staining or incorporated
inio the slaining solution o enahle the dye o bind fo the
e As b resubl the dye (s strongly bound to the Hasue site
due (0 dye-mordant combinatken and B resistant 1o washing
in waler.
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Hemateln plas mordant, has a strong aflinity for phasphate
grougs ol DN_AL but by the we of dilterent metal mordants,
mary Hssue components can b stained.

Tahle Il gives & few examples of fissue compaaents that can
he siained by different metal mordants
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Mordanls ind 1o 1issues by two methnds, either directly of
indirectly, therelore giving Direct and Indirect staining.'
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Adl ordinary dyes are salts compesed of an acid and a base.
This sall forming property of dyes enables them (o bind to
specilic lisue sites depending on the nature of their auxo-

chimimic groups: that i, whether thny ane acidic o basle. Dyes
are classified as eitler acld or basic, neutral and amphoterhe

Acid Dhyes: Salts of color bearing ackds with colorless basic
raticale The cobored fon in acid dyves i the ankon, which is
negatively charged through normal pH 1-0, and (s aliracted
bix the positive clunged or ackdophilic Hesse companents, &g,
stractieres Fleh i carboylated or sullaled mscosubstances,
e, prokeing,

Baaie Dyea: Salis or color bearing bases with oolisrless acid
radicals. The colored jon in basic dyes is the catlon. which
is positively charged through normal pH range and will have

a high alfinity lor anlonie or basophili: Ussie structunes, eg.
nucleic acids

Meuiral Dyes: Composed of an acid and basic dye in which
bath the anion aed cation contain chrsmoeghorse groups and
are coliored, Meutral dyes stain different portions ol the Hesuse
pcoonding 1o it lonization at a particular pH; eg., fat and
lipid staing such as O Red O and Swdan dyes

Amphaterse Dyes: Prssess bath positive and negative charged
groups, hence dye can lunction as efther an acid or basbe dye
depending on the g#H of the staining solution; eg.. ematein,
Table 1 provides a summary of the jonization of ackd, basic
and amphoderis dyes of & particular pH,
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Mow Lhat the basic structure of a dye is known and & [ew
different tvpes of dves described, the next step in consider-
ing the hasis of dye chemisiry {5 the natore of the Kinces Uhal
enable dyes 1o bind specilically to tissues and thesefore to
conber a eolor peaction on the tissoe components. Such s con-
cept can be called DyeTissue-Affinity,

Dye-Tissue-Affinity

Affinity is the measure of the tendency of a dye io iransler
from & dye-bath onio & section.® Affinity is influenced by fac-
tors that aicd and hinder the process, such as solveni-=salvent,
dye-sobvent, dye-dye, and dve-tlsse interactions Only & lew
factors aiding the allinity of & dye for a tissoe will be con-
aldesed,

A. Electrostatic or lonic Bonding

This is the mos common |Inkage. where dyes lorm sall
Enkages i lEssue components having the opposile chargs
fdue tp eleciroslatic atiracilon between opposilely
charged jons)

The pH of the staining solution has & marked affect on
the types of tissue components that can be stained at
ihe same pH. Since dyes musl ionize befors they can pro-
duce colored cations and ankms in solution, any male-
rial in o fissue that ionlzes a1 that same pH will take up
thee appositely charged dye molecule due fo electrustatic
attraction, Tahle 1V gives a lew examples of commdm
inntzable tissue groups

B. Polar Attractions of Van Der Waals
Attractions

These oceur between dyes and tssies in close proximity,
gince attractions are only weak polar forces which
become stronger as polarizahility of molecules increases.
They are important with large dye molecules such as
tse used in many elasiic fiber stains.
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C. Hydrogen Bonding
Imporiant in non-agquecus staining solutions. sinee it in-
vilves bonding between bwo elecironegative molecules
An exmmipde is the interaction between Carminkc acid and
polysaccharides such as glyeogen,

D. Hydrophobic Bonding
Hydrophobée groupings of tissues and dyes have a
tendency io unibe in an aquecus environment, dus to
hydrophobse attractions. Example, the staining of non-
polar elastin fibers by dyes containing hydrophobie
groups such as biphenol and naphithyl. (Also lipld stain-
ing by newtral dyes)

E. Covalent Bonding

Mordant dves act by covalent bonding since they attach
b Lissues by metal-ilssue covalencles, Also conslder the
stnbnbng of tssies by the Schiff Reagent in PAS The Schalf
Hengent forms covalent bonds with aldehyde groups on
tissues thal have been previously oxidized.

There are many faciors that alfect the uptake o a dye by a
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tiszue. Such factors as pH of the staining solution, previoushy
discussed, efercis of lixatives prior o staining, and the
mietachromatic nature of some tissee componeits, as well as
the presence of impurities, will influence the uptake of dyes

A further note on the efect of pl, is that small changes in
pH of the staining solution causes amphoberic substances in
tisswes o change to basic or acidic, whereas large changes
aller the electrical charge balance of acidic and bagic tsse
components. Consider the staiming by Alcian Blue/Alcian
Yelbow:

Effects of Fixation on Staining

Diflerent tissue components are refained in Hasues bo vary-
ing degrees afler dilferent fixatives Therefore siaining will
be different for different components and different fixatives
Fixation can have many effects on dye-tissue inberaction, suech
s a) changing 1he acidophilic-basophilic balance ol Hsaues,
oz, formalin ixation redices the nimbser of primary amino
groups therefore inducing acidophilia®; by Gxation Homes, dil-
ferent focatives and Axation rtes result in differen] daining
rates, o.g. after Camoy fixation, overstaining fends o accur
by the large dye in Masson's trichrome staining, where (he
collagen fiker stain, light green. tends o give overstniing.

Metachromasta alfects the color produced by certain dyes.
Varying eanlors are produced from a single dye dus to cer-
tain tissoe components which exhibit metachromasia, such
as mauchn, cartifage, amyloid and mast cefl granules, Thess
wree called or “color turners”, Culling” has
shawm that the presence of high molecular weight sufistances
In tissues, with [ree anlonic growps, is essential lor the pro-
duction ol metachromasia. Such groups as S0, Hsulionate,
COOH-carboxyl and PO -phosphate are chromotrmpees. Dyves
exhibiting melachromasia &re folidine bloe, azore A,
metbylene blug and metiy] violet

Finally, the presence of imparities (0 a dye or solvent may
alfect the solubility of U dye a3 well as infleencing the in-
tensily ol stalning. The effects of impurities will be better ex-
plained in the fodlowing section which denks with the
technigues available for the identification of sdullernied or
mislaheled dyes,

This is the first of & two-part article dealing with Basic Dye
Chemistry and Techniques Available for ldentification of
Adulterated Dyes.

Improved Section Adhesive

Huby Welbster Mull, HTIASCH
Cenler for Health Sciences
University of Tennesses
Memphis, TN 38161

Gelatin, 2gg albumin and various other subslances sre ised
for adbering tissue sections 1o microscopic slides. When per-
forming special staining procedures on gelatinized slides i
was noticed that excess gelatin on the slides picks up cer-
taln dyes. This has offen become a trouldesome problem and
therefore its preventin becomes important. The lollowing
solution has proven helpiol for elimination of this probiem

Gelatin Adbesive Solation

R L e o e e e e R e e 05g
5% Potassim dichromale., .. ..o v iennnes 1 mil
Deistiiled waler | B R R 20 mil

{4dd & few crystale of thymol as o pressrvalive)



Procedure:

Henl the gelatin solution on bow heat until it #eams, bol

mint boiling.

Allow It to eool for 10 minutes.

Dip slides quickly in gelatin solwtion,

. Dvaln on eloth towel and allow bo air dry. This step
edinuinpies the exwcess acoumulation of gelatin on sides.

. Perdorm deslred stain,

e
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Aspiration Biopsy Cytology

Kaye Jullan, HT (ASCEF)
Alpchun General Hospital
Galnaville, FL 12601

Agplration biepsy eviology [ABC) is the study of cells chiained
by & liee peedle wnber vacuwm, The specimen consisls of a
minite quantity of tissue or fluid? ABC is & branch of
dlagnostic cylology that interprets changes in cells extracted
froom within organs. tumors, and non-neopastic abnormal
thasnes | All tissues. as well as cystic fluids, can be aspirated.
The leck of adhesion of tumor plugs 1o the enveliping lym-
phatic walls and 1o the stromn of the fissue spaces invaded
by the tumor alkews one to withdraw lange numbers of celis!
Aspkration biopey is especially valusd because”

L. 8 can be perlormed inan office, done without advance

preparaibia or anesthesio;

2 i i sale and virtually painless;

bath biopiy and Interpretation are rapid;

s accuracy & high and preps give a distinet ceflular anel

nuclear delail;
. praps are suitable for decolorization and special stalns;
.0t 18 & cost-contained procedure,
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Aspiration of Tumor Cells Using

Cytocentrifugation

Cyincentrifugation forcefully sediments cells trom suspension
onio o vertical mecroshide as the speclmens suspension
medien is absorbed by a blotter, Cytocentrifugntion is per-
formed in a bench top centriluge with a specially designed
rodor and samphe chambers that legether constitife a cytocen-
trifuge. In simplest terine cylocentrifugation s but another
way 10 separate cells from their suspension mediam and re-
cover them on a micraslide

In our laboratory, we have incorporaled owr cylocenirifugs-
tion techmigue o umer agertions. When our hospital {erst
starfed performing aspirations for rapld diagnosis of tumiss
masses, we employed the Direct jconventional] Method of
preparing smears from the aspimilons perfemed in radiology.
This method was adequate it had mamy pltdakls. Marry cells
weere boal during fixation and staining and (he whole slide
fwnd o be seroened. Many times the aspiration was a clear
il which revealed very lew celks.

The exvtocentrilage i used mainly for our cytology preparn-
tions, The meain fimciion of the cytocentrifuge is to forcefully
sediment cells onta a wvertical microslide It has definitely
enifanced our cyinlogy preparations aod increased the quality
al wir aspisations. Some advanilages are
1. It takes Kitle time for the operator to prepare fulde for
cytocentrifugation.
2, It s particidarly usehul when the asplrie has oo few cells
to dorm a cedl bathon.

A Cells are sedimnenbed within a 32 mil apea tha is 35 trees
smiailer Hid the collectbonsdisplay anen of a comyventinnal
cell spread, s markedly reducing soreening Hime

4, Centrifugal force constructively flattens indivichal cells

in enhance the display of thelr chromatin distrbution
patierns

. A large number ol cefls are recovered,

. It reproducibily vields high quality results.

. Preparations require n special handling after cytecen-

trifagation.

Wie have commpared dlides prepared using the Direct Method
1o thoss prepared using Lhe cytocentrifuge preparations and
e concluded that the guality, number of cells present, and
nren 1o screen greatly surpasses the conventional method of
preparing aspirate smears,
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Method of Preparing Slides for Use with the
Cytocentrifuge

The morning of & schedubed aspiration, radiology mtilkes
Isistislogy perscnnel of the time the aspirate i= planned. 1t has
beeen fownd advantageous to e smol! glass disposable culture
tubes 1o rinse the syringe and, il needed, lo dilate our
specimen. A small amount of Balanced Electrolyte Solution
[BESL0 drsps) s placed in the tube and taken 1o rdidogy
ad the time ihe aspirate bs performed, Adter the radiologist
has completed U aspiration, be will daw up the BES From
the culiure iube, rinse the syringe and doeposii the aspirate
biack intn the bslse, The tube is then returned o the histology
Iaboratory where the preps ane made. Upon arrival inte the
lnh:

L. Place the culture tube in a hobding mok.

& Tnlee 4 clear, sterile fubes and place them in the holding
rack. Our laboradory routinely prepares af loast e preps
o paach adplrate.

L Place 2 drops of albiambn (adhesivel in each of the foar
tubies,

4. Il peeded, depending upon the consistency ol your
asplrate. dilisle the specimen with BES [ vour agpirate
i chenr, do not dihe

5, Add 4 10 8 drops of aspirate 10 each tube

6, Il neceseary add more BES to each tube,

Mote: There should abways be o tolal of 10 drops of soki-

tion b each ube—whsther it be 8 drops of aspimte with

 drsps of albumin or 4 drops of aspirade, 4 drops of BES
and I drops of albumin. The amound of aspiraie added

i each tube depends wpon the consistency ol lhe

speclmen. 'We hove always added 2 drops of albarmin o

ench lube

Label the 4 slides with patkent's name or log monber,

With 4 sample chambers, 4 spring-loaded assemblers and

4 Wotters assemble the samgie chambers o go inlo the

cyboceniriboge fodlowing the mstrections in the operation

il

Note; Dispesable cyviolunnels with attached Alier paper

are copimercially availabie,

9, Hemove s clamber 1id.

10, Thike one sample chamber and pouar one aspirmie sam-

ple intis the vial

11. Snap on the plastic lid and place imlo the chamber. Do

this with each of the remaining culture luhes and place
thiemn i thie centrifuge chamber in a bataneed position.

12 Spim specimeans. We splo ours for 10 minubes at 120 rpm.

I3, Alter spinnkng. unboad ihe slides corefully from e
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hiodders and immediately place them in 95% ethyl aboohol.
4. The shdes are fixed in the 95% ethanel for 5 minutes and
are then siained using the Papanicolaou slaln.
15, Sides are then coverslipped and taken o the Pathologist
for review,

The anly disedvantage thaf we have found in using this technl-
quee is that it takes a litibe longer {about 20 minates from star
to finish) for the [nished product fo be given o the
Fathologist, The advantages for orneeigh this one disadvan-
tage. Your slides will be much more accurnte, and i thers
are tumor cells present you can be assured they will be on
your slide. The oelis are mach chearer anad flatter. Screening
takes place in a small circular area instead of having bo search
the entire shide and possibly miss fumar cells on the end or
comar of your slide.

References:

I Unsk 1 & Saien Fraees {39HY) CTiscn! dspiranos Csofogn o 1 Lippn-
el O

2. Klen, TS (1951 Mmdbood of Fine Necale Arprmmtmn Ry Ciaviangdn,
B L Masby Ui

Rapid Slide Drying With
Microwave Heating

Lowell A. Sobers & Stanley H. Shapliro
Long Island Jewlsh Medical Center
damndes, WY 11432

The: microwave oven has proven o be an extremely asedul
amnil time saving ool in histlechsology lor Hse acceleration
of met-u‘lllc stalning,'? trichrome mordanting’ and tissue
fixation

It has heen found. in this laborstory, that microwave heating
can be apphied to dry {or attach) routine parifin tissse sec-
tlons on slbdes in glass trays in 24 minutes. This can be used
43 an alternative bo drying shides In o comvection oven or
forced alr healsr ai 805 for 20230 minates 1t s sspecially
sl when preparing slides of tissue such as bone, which
has i tendency o detach from the shde during staining. Con-
sequently, it (s usually dried on albumin or gelatin trented
alides bor several hours o cvernight, prios o staining.

We have microwave (Samswing-RE 5150) dried & wide varl-
ety of lssves and thus lar pol observed ariifacts affer
hemstoxylin and epsin or numerous special stalning pro-
cedures. This has proven to be a fact when compared with
comvenibnally dried slides from bdentleal tissue blocks
Microwave bombardment is recommended as a rapid method
for drybng paralfin seciions onte glass slides.
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Connective Tissue
Staining in Water Soluble
Methacrylate

Mabel Pierce, HTIASCP), EM{EMSA)
Histology Department, Mayo Clinke
Risclestier, MM 55085

The bellowing procedure b demonstrating connective tssae
in wader solebde plastic embedded specimens has proven
useul and reproducible in our laboratory, B & being presenbed
here, in the hope it will be helphl to other laboratories who
have or are presently expenencing difficulties in staining con-
nective lissee embedded in plastic, The procedure is & om-
glomeration o smining solutions from  other staining
procedures, which alter much trial apd error. has resulted in
a wvery uschul staining method. The water soluble
meethacryiate used, is from kits purchased from DuPont Com-
pany, Hilchin, Herte United Kingdom and PolySciences,
Moalion Fark, Morthamplon, United Kingdom,

The extra strength Weigert's hematoxylin is similar to that
reported by Johan Savesoderbergh, in Microtomy Beport,!
The Biebrich scarlet-acid fechsin solution was obtained from
a repart in Stain Technology by RO Lillie?

The light green solution being used is that reported by B.M,
Jennings, of al, in American Journal of Pathology. !

Fixation: 10% buffered meutral formalin

Microtomy: Cul sections at desired thickness {1-24)

Solutions
Pierie Acid Solution (Salurated)

b sl v Bl gl R i o R 1.25g
D e e g S 104k ml
Extra Strength Weigert's Hematoxylin
Solution A [Stock)

Hematoxwln . oo ooovsniiass kg
Aloohol, BS% ethyl oL s e : 103k ml
Solution B (Stoeck)

o ORI s e Fa st vt s e bt e s 1G6g
Distilled water .. ... poa e L R YAN ml
Huwdrochloric acid, 2-.'3- nqummn o 10 il
Extra Strengih 'Hl!lprll Hmnmﬂni_‘ﬂ'wtllw
Bolifion A ..o 5ml
Ealution B . I s 25 ml
Ao b, ql:unlul!rrl:l."q,ll LT R 20 mil

This working sobition tr:p: Iur Pty weeks, bl must be
filtered prior 1o each wse

Aniline Blue Solution
L 1 e R s omy —rocet 254
istilled waler | e L S 11K} ml
R e e T i 2 ml



Biebrich Scarlei-Acid Fuchsin Solution

Bichrich scarled, 2% aqueows . . .. ...ooop e 45 ml
Acid fuchaln, 1% SQUEDUS. . .. . ooocereinas Somil
For use, add acetic acid ... . e T 0.5 ml
Thils solution can be reused, I:udmuth-enll:nrtd priar o each
L

Staining Procedure
1, Mordant shdes in saturated picric acid, 30 minutes in a
f1°C owen,

. Wash sfides In running tap waler for 10 mimites.

Hinse slides in distilbed water.

. Slain alides in extra strength Weigert's for 5 minutes

Rinse slbdes In running tap water, 3-5 minutes

Sladn dlides in Biebrich scarlet-acid fochiln foe 30 minutes,

. Rinse shdes guickly in 2-3 changes of distilled water.

. Stnin slides in aniline Biee solution for 2-5 minutes, For
b stain in 2% light green in 2% acelic ackd for 112
muimites,

i, Rinse skides In 2-3 changes of distiled water

1. Rinse slides in 95% alcohol, 2 charges, until the stain is

remmoved from the plagtic media,

1. Rinse shides in 2 changes of acetone, xylene and coverslip

Results:

Muclei - black o dark blue

Mineralized Bone - green

(isteald - red/orange

Collagen - green or blee (depending an counterstaing
Keritin, Muscle & Intercellular Filers - red

b - T P

References:

|. Savessderteengh, 1, Musuloimy Reposi =2 e i Prockicts Aesimedical
{iwiion, Teafyms Co, Mewion, CT

1 Llliv, RO (1540 "Fusther Experimests wilh e Masson  Trichemes
Modilication of Mallory's Comnective Tisue Stain’, S Tech UHEL

1 deonings, RM . @l (1965 "Siaining Methods for G -belhacry e
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A Combination Myelin-
Nissl Substance Stain

d. R. Goodwin

Maler Misericordlas Pablic Huspilals
Ruymond Terrace, South Brishane
Queensland $100, Awstralin

Fixation: 10% neutral boifered lormalin
Sections: 7 mu. or thicker, parailin

Solutions

Solochrome Cyanine Solution
Solochrame cyanine BS. MR A
Sulteric acid (cone} . ., gy 2.5ml
10% Ferric ammdonium rnl!fqlr Fesnsvaiida Sl

Dt the dry sobochreme cyanine powder, add drop-ty-drop
the sulfurle ackd and mix inte a slorry wilth & glass rod
DHsscdve alurry iothe 107 Bervic ammonium sullate solution,
The resilling mixiure is a very dark biue color.

10%. Ferric Ammoniom Sulfabe Solation

Ferrle ammonium suliate i Forta 10 g
Distilled waler . . ... ..o 000 Valali e b T ml

2% Creayl Fast Violet Solution {Stock)

a0 T L R ESAI O B ST e B g
Daskillesd waler .. ... ey 100 ml
Bulfer Soluthn
Soufium acelate. . .. b 29
Distilbed water .. ....... i i aaeaine TN
Meetie achd ... oo Aml
Cresyl Fast Violel Solution {(Working)
Cresg.rlfmm]:lh:uck} - 2 mi
Bufter sobution | £l FEAEDER | 11 '
Eﬂi'l‘lﬂhllhllﬁluﬂ
T T T B ) ety S Sty S ik ml
I'K..n'u.]uenmp}ﬂurlrm T R e A i B ml
a5'%, Aleohol . . e e AR 500 ml
Glacial acetic acld . e Tak .5 ml
Ensin Solution (Working)
ST | R R 1 ml
Absolute abooll oL Lo SR TE R 106 mil

Staining Procedure

1. Deparaffinize slides in usienl manner and bring o wiler.
& Epain slides in Solochrome cyanine solution for 1 hour
3, Wash shides In tap water or 5 minuies.

4. Mace shides in 10% lerric ammonium sulate solution,

5. Wash elides in tap water al least 5 minutes.

fi. Hinse slides in distilled waler,

7. Stain slides in cresyl dast violel working solution for 1
hair,

B, Rinse slides In absolute aleobd.

0, Counlerstain slides in eosin working soliston until anly
the puclel and nissl substance remain  stained
mauvehlue; myelin remains deep blue.

10, Detydrate in 953% alcobod, shaolute and clear in xylens
4 changes for 3 minules each
11, Mount coverslip with resinous media,

Comments

In the techinigue of Page,' 4 mi of 10% ferric ammonium
sullate per (00 mil of distilled water 5 used o make up a
snlochrame cyaning solution ke staining of myefin, ooy ex-
perienos i s better fo use a much stranges sofution ol lerric
ammanium sullate

Washing in lap waler [or 5 minules al Step J & mandatory
as this seems o blue and ‘fix’ the slain,

Differentistion ot Step 4 should be complete in 5 mintles
However, much longer fmes, e overnight, will nob remove
the staln from the myelin,

Skep 9 removes background mauve e staining and imparts
a very pale pink backgrouwnad stain

T his commbined procedure produces pleasing resulis and pro-
vides a method which fs simple o periofim.

References;

i, Hancroft, LI aned Seevers, A [L9H2) "The Solochmme Cmnae Trbnigie
for Mywlia in Parallin Sections”, Thory & Procnre of Hssfosead T
maquia, 2nd Ediiion, po351

& lone LI (1968 "Vogts Method lee Nerve Lell Produits Musemi' of
Hiefu Srinkeg Metfiods of the AFTE Onl Editlon pEld, Melaaw
Hilt e ek, MY
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A quality diagnostic slide
begins with power processing

The TisuweTek® VILE™ tissue processor has the com- Small, large, oF in-between, your listoloegy wiork iad is
puter contral it takes to make a superior slide for just right for POWER PROCESSING, With three speci-
microscople examination. Yacuum Infiltration Process- men capacities—100, 200, and 300, and two models
ing that's powered by computer allows pressure/ vacuum, benchiop and floor, the TissueTek VEP Series brings
time and heal W be programmed exactly Tor the bype proceasing control e every ssue specimen, Ask yos
of tisswe and type of processing ron. Tissees stay put Ames representative aboul POWER PROCESSING w

in a closed refort while the sequences of lixation, o TisueTek VILE tissue processor. or call ol fres
dehydration, clearing and paraffin impregnation ane A00-320-6063 for more mbormaticn,

monitored  automatically. Reagents are kepl fresh
through frequent agitation, and the system cleans (1self

il pecpoesiid e wwiing when ey are sifenitin

Yo get a betber proceased tasue Block because proeess I"um_?E
ing performance 8 cofstantly controlled .
Tie wooeren yorar own copyt of HESTORLOWGIE, or b haee someane ackied b e el wnees o sl informiadiom. questions, and areckes retading o
fee e Bl sabivdd horme sl ess b Aanes, Dvisen of Miks Lalsaioe Tsirbe hodogsy. Sofenn thesse fo Lise €5 Lanea. Edilor, Heslo-Logree, PLL Box
Ini. P Baix 71k Elkhart, Indians 66515 Primiedd in LLAA i Lanham. Mareland 20006 Artides, photographe ele., will not b retumes

Ames Divisi . it
."ril|rj:5[l.-=5|:'?:'ﬁ|!fr]'i:l-ﬁ Inc H IStD -L DglC HLLK RATE
P Box 70 5

Jec licletin for Hisaoaii iz [S1]H]
Elkhart, IN 46515 Al o

" South Aend, 1N
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