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Modification of Mayer's Resule;

Hematoxylin-Eosin Method

Livia M. Molnar
Depariment of Orthoedontics
University of Washingion
Seatthe, Washington Y8195

Mayer's! hematoxyiin and eosin method of swining was modi-
fied to provide severnl distinot features: Solutions are more
concenirated; chlorsl hydraie hos been added io the heme-
towylin solution o acl a5 @ preservative; the coler acid of eosin
15 used a5 the couniersiaing the siniming is Tasier, and there ts
no nesd 1o change the solutson,. When the sialn  siars
evaporating., dilute it 0 orgingl volume with fresh solutkon.
The staining solution remains stable and can be used constani-
Iy withoui chunging Tor over u vear, In contrast o Muover's
satution, which allows slide cobors to fade oo short dme, this
maodified solution produces slide colors thot remdin swablz in-
definitely. In sdditon, unkike Libe's modified solution, it an
e s o all Minstlves ind tissues ncluding cadavers and bome
sections, und for special phologrophy studies.

Microtomy:
Cut paraffin sections al 510 micra
Salitiome
Mlodified 'Hi._'rt-n Ilrrh:ln_ﬂlﬂ
Hematoxylin... S ey, 4.0 pm
[Msrilled ﬂ:ur DD
Sodium iodare g 0.3 pm
Ammaniam or Fllﬂd!i'\'il'un'l ulu.rn 0.0 pm
Citric acid. LT R N o] 1.5 pm
Chlaral h1.rJr.1|:= 3 150 pm
Diggn lve alum in watsr (do :|1n| g hcm;l ndd hemnioxylin,
indale. otric acid, and chloral hydrate, in arder, Filter hema-
toxylin sohstion through coarse [ilier paper
Ensin {Calor Acldl - stock
Bosln X MNE 38 boaliiiamiiide 310 gm
Cristilled suer . L5000 mi
Hydrachloric nud Lun-:n:ruuu.d SRS— | 1

[Missolve sosin comphetely in distblied water. then add the con-
centrated hydeochlorie acid. Allow 1o seile overaight and
filler. Wash the precipilaie on ibe paper with disiilled water
untll enly a plnk tni appears o the wash waler. Dry the
preciplime on the filler paper al 37-40° © lor 12-24 hours.

Essin (Calor Acidl - warking
Diigsolve 15 gm of the dry stain in 1000 mi of %5% aleohaol. Lét solu-
tion sedile -3 hours, and Tiler inke staining container.

Steiping Procedure:

1. Dhecernie and hydreate to distilled water

2 Swin sides in hemaioxylin For B-10 seconds

3, Wash slides with tap waber to remove excess siain

4, Blue slides in saturated sodiom bearhonate for o few
seonnds,
3 Rinse slides in water to remove all wraces of sodium bicar-

honate.

. Suikn In eesin for 15 seconds

. Debhyerate in 3 changes ol 93% alcohol, absoluie aleahal,
and ¢lear m xylene. 3 changes ench.

B Mount coverglass with resinous mounting media,
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& well-dilfereniinied stsin with hlue nuclei and bright rose

background s ohiained.

Reference:

I. Armed Forces |nstiute of Pathology. Manual of Hiswologic and
Speciul Swnining Tochnigues, Ind od.. New York, Biskisia [Nvi-
flon of MeGraw-Hill Bosk Company, Ine., po 37, 190
Preparation of this reporl wis supporied inpart by grant R0 &6

from the Mutionsl Ineiiates ol Hedith 1o ihe Regiosal Prioaee

Ressarch Cenfer sl the Universily ol Washinglon.

Use of Zinc Chloride in
Zenker Type Fixatives

Carnlyn A, Burseer, HT (ASCP)
Matlvnal Marine Waier Quality Laborajory
Marragumsetl, Hlode Islond U2HHZ

A greal desl has Been sud and written shout the damper from mer-
cuty and iy compoands when they are released inlo the environ-
menl A possible source of mercury is the mercurie chlofide com-
monly used i Lenker type fixntives in hospials and resairch labo-
ratories. Lsed fixotive is olien dispesed af by dumping it daown (ke
drain and intn the ecosysiem

While there sre methods of recovering the mercury [rom wsed
fxative. il is essier and much cheaper 1o suhsiieie sne chloride for
the mercuric chhwide reguired by the various fenker type Tor-
miles ! The main odvanisge of zine chloride is that i1 & ke=s oxic
than mercuric chlorde 11 alsa does not couse the hoown to hlack
mercury precipiiated peement arilfocl thot s Tound im mercuric
chioride Mucd tissues, This eliminates the necessity of using iodine
and sodium ihlosulfale salutions during the staining procedunes

Lfenker ype Tixatives using fine chloride penetrate the tssue wiell
and congulate the projoplasmic substances, When wsed witlout
aretes acid, the cyloplasmeic inclusions are well preserved. Sactoned
a5 retain their brillimn staiming nhility because of the mardane
stn chatacterstic ol fenker iype fisatves, There were no differ-
ences in the quality of the slides produced From each 1ype ol s
v,

The use of rinc chboride seems 1o be & reusinable step oward pros
lecting ourselves and our enviroament (ram possible mercury pois
STing
Heferences:
|, Spencer, B W Removal of Mercury from Medical Facilities,

New England Soemad o Wedicime, 285971, 1971
2. Jones, B M. MeClune s Hambook of Micrmoupic Techindgie, Srd

edition, p 56, Hafner Publishing Co., New Jersey, 1964
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Preparation of
Photographic Slides

Vermell Deer
1457 Simmons Sireel
ML Pleasant, Sowih Carolinn 19464

A request was Feceived 1o cul a mumber of slides of mi Esue for
photogrophy. The plutographs were o be used in o radickogy 1exi-
bk and needed v be of exceplionsl qualiny. The tisses was Tirsg cut
a4 microns and mownied, following normal procedwres, on regular
ghiss slides with Noo 112 covendms. The phoiogropher then en-
countered difficubiy in producing first class photographs due 0 the
thackness af the slides,

[ then trisd picking ip the rissue onoa Mo 0 (eera) coverplass. This
glass proved superior. The covergleses were incubated the sama &
miwrrmial ghiss dlides and stained osing Codumbin stoining jersor petri
diched. The uptake of stain by the fssue and the retention ol the
tinctosinl gquality were perfoct The “risswee slip” wos then covered
withranother Moo 0 (eera) coverghass and allowed o compleicly dry,

Tor lakel these covenglasses, il wWis necessary i0 ke Iwae gumimed
labels which were stuck fogether leaving a slight opeéning abong one
eifpe. The coverglmses wera Inseried inio this opening and the edgas
pressed ogether, This also provided o conwenient meeans of handling
the alidde withail todching e plass

The phoiographer foeind ihese 1o be far superior Tor ohinining
publication prints than weése the nopmal glass slides.

Do it Yoursell —
Terry's Methylene Blue
An Edlierial

Duse o numercus recent mguiries, the following staining procecdure
i beng presenied. 1t uppesrs that, récently, some Inboratories were
unable 1o purchase Terry's polychrome methylene blue from com-
mercial souress. Spon affer this, | sinried recefving inguiries request-
ing infarmation on possible new souToes or imlruclions on Bow 10
muke Terry’s methylene blue. Procedures for fresh unfied ond
fined tissue are prosenied, This information was abatruicted from the
argginil arficle

Terrs's Alkaline Polvchrome Medliylene Blee
A St Method
(Faor [resh unlixed fissue)
Fizatinmt
Fresh tissue funfined)
Microtomy:
Cut froeen sections a1 10 microns. See Step Moo | Sisining Proce-
dure)
Sulutions:
1% Methylene Blue (stock)
Methylens Hlue 1.0 gm
Disnilled  warer v NHED mil
1% Potassium Carbopate {stock)

POLESILEP CRIBOIAE et eeessisssans bt 1o gm
Daried M s e T g ml
Terrv's Methylene Bloe {norking)

1% Methyleme Boe (stock) Gk oo
1% Popsgum Carbonute  (siock] ... (8 L
[Dvistilled water 10 oo

Combine above ingredients and ball over a Name for exacily 2-113
pinutes. Cood solution in running up waier. Afier the salation hs
coaled, g5 10 30 ml o replace any wiber lost during hoiling. Filier
soluison before use
Staining Procedure:

1. Floal sections onio distllad woter

2 Tease sections onio a ghes slide.

3 Dirain cxcess water (rom slide but do ol allow sections (o dry.

4 Cover the sections with o small amounl aof Terry's Working
Methiylene Blue Sslution far 3 o 5 seconds,

& Diratn the stain ol the slide and rinse in distilled water.

B Sections are then remounted on & clean plass slide and examined
while 518l wet.

Resulis;

Muchei dnd epithelial cells — bhe
Conpective Hasue librlls — red 10 coloriess.
Smooth muscle — purple

Remnrks:

This slain gives its best resubis when wsed on frogen ssctions of liv-
inp, unTiKed fssue. s soan o the cells dic. the siaining = unsatisiac-
tory, The section may be coverslippad by emploving o drop of water
on the under sisrfncs ol the coversiap, Boiling 1bme of the solution is
very imporinng in developing palychrome. If the slkaline seain is
bl lomger than 2-1/2 mingies, o iE i o slowly cooled, more red s
presenl, mone crysialling precipitate forms, and the siin §s less in-
iensely aclive

Terrv's Acid Polychrome Mothylene Blue Stnd Method
(For fiked tissueh

Fixation:
10 bulTered newtrnl Teemalin

Micratemy:
Cut Mroeen sections ot G100 microns, (See Siep Mo, | Snining Proce-
dure)

Salud bones
1% Methylene Blue (stock)
Repeml m o ahove
1% Potsssium Carbonate (stoek)

Hepesl s above

10 Acetie Acil
Cilacial Acehic - Acid Ik mi
Distilbed water o mi
Terry's Acid Polychrome Methylene Blue (working
1% Methylene Blue {aboekd .. 20 ml
1% Polassium Carbomale §atock) . _ 200 ml
Destilled waier 600 ml

Combing andd heat 10 boiling: Boil gently for 2-102 minues. Cool
rapdly under running fop waler, Add 1mioof 0% sccuc acid 1o
eooled solution; Shake the solution for | minuie and gs. up 1w 100
il with distiiied water o replace any water losd during bailing. Filier
solution belore wse,

Stnining Procedure:

I. Fhoat sections onio distilbsd waer

P Teuse sectons ol o glass slide.

3 Drnin excess witer Trom shide bui do oot sllow sections b dey,

4, Cover the sections with a small amount of Terry's Working Acid.

Palychrome Methylene Bloe Soluion Tor 35 seconds,

5. Drain the stadn alT the slide and rinse in distilled water.

f. Sevtions unz then remounied on & clain yaess slide and exumined
while sl wet,

Resulis:

Muckel and spithelinl cedly = blue
Connective tissue — hright mxl o colorless
Semeath miscle — purple

Hemurks:

1 e aicetic acid s sdded 1o the stain, comneciive tasue staning will
be o brighter red. Conversely, more acetic acid resuls n pale (g
colorless staining of CORRECLIVE LYsue.

Bailing time of the salution is very imporiant in developing paly-
chrome. Bailing for 3 10 2-1/2 minutes seems o be best, allhough
ol secidl stains mayp be abdained Trom solutions boiled For only 3
seconds or as kong as 5§ ominoles.

Relerence:

Terry, B T= “The Ragid Preparation of Polvchrome Methylene Blug
Skains for Frazen Seclions of Fresh and Fixed Tasue™ S, Lob Clim
Med, & Mo, } 15164, 1922
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Artifacts can be Deceiving

An Editorial
Foflowing are some examples aff ariifacis encountered in hisiotech-
nology.

Section uf skin which was sinined. dehvdrated ond cleared n aloahol
and xylenes which poninined excessive maisture, The rodnd sirse-
tures are woler droplets: HEE. 5,

Figure 2;

Same section seen in Figare | but under higher power 1o betier iflus-
trate the waler droplers ancd ue show Ut (© i neosssary to Tower the
micrmscofie substuge in order 10 see the Buhbles distinctly. Wilhiut
thee subhsiage lowered, the soction will appeat ey or will e some
browr stippling, These effects suggest there is somathing wrong with
ihe section bul the presence of moisture cannod be confirmed unless
the subsimge |8 kewered HEE. x]20,

Fleure ¥
The structures. secn in the middle of the pholograph are mold
grawihs occasionnlly found in hematoay lin staining solutions. HEE:
x| 4

The section seen i Figure 3 under higher magnificution. Moiz ithe
kg stem and bodding struciures, The growih generolly sains the
slem light and the bulb stning dork purple. HEE. x400.

The bizzare tracks seen throughaut this Bruin section were produced
by the wse al conrse (lier paper bo Blol the tisstie section. Sirangely
enoigh, only seciions cul al & microns exhibiled this effeci, Those
cut ab 2 microns (Fig ) dul not show this argifocn This suggess
thit o shslel be carelul when using cosrse fler paper o-blot thin
bruln seetions. (Cantribisted by Miss Edvthe Simpsan, AFTP, W ash-
ington, D) HEE, <3,

Figure f:
Section from the some specimen = seen in Figure 5, excepl this see-
tion wis cul ot 13 microns. Motice (he sheence of the artifact séen in
Figure 5, which was cui al & microms and bloied with the same
cnarse filter paper o Figure &, HEE, 100,



Space-savin
T?S%UE TEK'ﬁ
Slide Staining Sets

Tissun-Tak [l Slide Glaiming Sat {Ma, 4451} provides & space-saving, compasl,
efliciont sysinm lor hislnlegio of oytologic alige etrinirg, Esch glaining ast
cansixie of 12 chasioally insst plastic staining dishes with lide, ang 8 malal
designad 10 menimize Spaca
reguiremants and solwlion carry-cver. The lide can be siored convenienily in

carriar with drain tréy S cower. The dishes hove boan

I rear of The irey during sinimeng.
Thi unil o Iooks in placs for eesy porinbilily, or may B uasd 1o hold

nbacrbaht molerials and act as @ drainboard ar werk smes. Each oteh in 1his sed
wanily accommodaies o Tissos-Tak (1 Bfids Siainieg Halder (Mo, $085] camying

25 slides.

Ta tarther Increase the Saxibility of the sat, doubis alids holdors carryirg 50
Elides arp availabile (Mo 4455), Tisaus-Tek || Glide Staining Gols can ba matohed

1o doulile Elaining cagacily,

Far commrianca &nd ecanosmy withoud the experee of mstrumemalicn, usa

Tissuo-Tex || SHda Biaéning Sete and Holdar

Lab-Tek Products...selling the standards by which performance is judged.

A Reliable Methyl Green-Pyronin

Procedure for RNA and DNA

Pat Alexander

Comprehiensive Cancer Center

Universliy af Alabama School of Medicing

Birmingham, Alobama 351%4

Thse methyl green-pyromin dam has @ reputation lor betng incongis

tenl and capricimes. The procedure presenied herein evaolved from

thal and error and Trom inleemation provisled By Moorgatroyd,

Mikraskopie, Yol 8, 1963, p. ZH5-287. This modifiesd progedure is

cnsistenl, relible, and  specific, provided cerewin eriforia ang

Tl ed:

L. Uz Caomoy Nixation (Formaln will work ban s inlerbor)

L Mever overhel hssioe of any fime. Uise anly thal E=mperature nec-
emary 1o melt embodding media, 57-38% C

3 Mever leave slides in aybene, slcohol, or water for extended
pericls of time during deceration or hydration

4, Use dhves of excelbent qualiy and purity. We have usad Pyronin
L5 (mame o Pyronin ¥ and Methyl Green GA®*, Chromas-
Lrescllshals Schimid & Co. Pyronin B dos nat work well

o0t is imporint o wash the squecas siock sedutsons with chioro-
farm, This removes the possibdlity of daTuse staining characteris-
tics caused by dye impuarites.

&, The bualler is al spreme importance. Low pll levels ocoantusie
Uhe pyrociin stuining of plesmo and other sodophilic {iss6e stroc-
lires. &1 igher pH kevels (pH5.065.5) the methy] green sisins the
ENA clearly and brighilty, and siill pllows the RMA 0 stiin
herighitly without priclucing o diffuse pink plusma- background,

Salilboms:

Mellvaine's Baffer (sock)
0.2 M Di-sodium Hydrogen Phosphate {stochl

Di-sodium hydrogen phisphee, oo R4 prn
Distilled water 100 mi
Il M Citrie Acid (stock)

Citric acid 2.0 pm
Dristilled water JCHHAEl ml
Mellvaine's Ruller fworking)

02 M Di-sodium hydrogen phisphaie
fanock) 524 mi
01 M OChirde scid (eieek]) &0 mil

This provides a pH af 5+ Adjus by prefiesence; pH 5.5 appears ap-
timal in my laboralory.

Mrll:rl Gireen GA (stock)
Methyl green GA..
BT ]S T 1T ) e ———

40 gmi
L0 mil
[nsalve (haroughly and wosh ul:h chisroform im a sepurstory fun-
nel, (Bolution keeps For months§

Pyramin (x5 (steck)

Pyronin . (5 30 pm
Dhsiilles] wader W mi
Dissalve thoroughly snid wash with chiorofarm in o separatory fun-

nel. Solution keeps -for months,)
Methyl Green-Pyrodin (werkingd

Pyronin G5 (s10ck) 20 mil
Methy| green {stockl i 4.0 mil
Meltvaine's buifer (working} il ml
Drispilbed water i SO ml
Mix wzll Thaere is no need e (her spluison. Keeps appron, | week
Procedure:

I Deverade and hydrate slsdes o distilled  water.

L Suabn slides in methy] greet-pyeronin working solugion 3 minwies
1o | hour.

X Tuke euch shide oul ol slaining solulion separately, rinse briefyv in
distilled wares and hiol on e naper. S mside until &)l shides are
rinked - andl ot

4. Ihilerentinte by dipping one biatied slide @i a time i destifled
water and ihen placing in shsolule pcetone for 2 o 3 minuies,

5, Transfer 10 F chamges of shsoduie sociane 10 complene dehyvdra-
Liom,

6, Mace in ! changss of 53050 aceione/sviene for 2 minuies cach.

7. Place in I changes of sviene, 3 mimbkies each. This may be done
on o |urger seade by dipping 4 skeilul of blstted dry slides Snto a
dish of disillled water, placing the hasket in acelone, elg

Remnrks;
A control shde using réonuclsise hedore slniming i recormrmended
We have nivteed no apprecisble Tading of slides. This proceduse
i be adapbed Eo cyioligy, = well & blood and bone marmow
srmears by shoriening sinining tme and very rapid differeniiaiion,
Becmete meshyl green dilTers Trom meshy| violés only slightly in
chemical siruciure, H miy be necessary (o repent the chloroform
wash on ihe stock sobution after several manths The methyl gresn
slpwly brenks dawn, by loss of o methy| group, inte methyl violet

"Robor Surgical Instrument Co.. Washingron, DUC.

To receive vour own personal copy of HISTO-LOOIC . or 1o have on ms-
socinle added to the maiting fisk, saubmid bonde sddress o Lab-Tek
Progucis, Divsion Mides Loboraiories, [nc, MWATS Morih Suroea B,
Maperville, Hlimois &0E40

L]

The edivor wishes o solicit informailon, guesiions, and artickes reladjng
o histolechnology. Submil these o Lee G, Luno, Editer, Hisio-Logic,
Py, Box 36, Lanham, Maryiand B801. Argicles, phomographs, e1c., will
nod B2 rejurned wnfess requesied in writing when they are submitied.



