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NEW POLYCHROME METHODS IN MICROTECHNIGUE

INTRODUCTION

When the writer took an introductory course in Micro-
technique in 1954-55, he was impressed by the 1nadaquacy of
somg mlerotechnical procedures recommended in triple stain-
ing, and he felt disappointed and discouraged by the con~
sistantly inferior resulits, He resolved to attempt modi-
fications or to develop a new technique which could be relied
upon to achlieve anticipated results. Thislis a report on two
years of efforts to develop a simple dependable technigque in
. polychrome staining fob histological studies. The writer
feels that the results are of importance to students and
teachers of biologiaal sclence aﬁd ﬁo‘miafotomists¢ The
herein propas@d tachnigue 3nabi@a the observer readily to
recognlize fine d@tails of mieroscople structures, and 1t
pkaaents a mora attractive pilcture than does the common

‘Harris' hematoxylin counterstained with eosin, This report

also includes & list of polychrome

four groups: (1) hematoxylin and combinations, (2) safranin
and combinations, (3) acid fuchsin and combinations, and

(%) miscellaneous.




HISTORY . OF POLYCHROME STAINING

Waldeyer (1863) introduced the important histologloal
dye called hématoxylin, It is %xtraéted from logwood,
Boehmer (1865) wag the first to a@?ly hematoxylin sﬁcqeés* .
fully in combination with alum to obtain & fine, deep, blué;
Vnﬁclear staln. ;ﬁost of the subsequ@nt development in h@@a«
toxylin ﬁbéining i3 based upon this discovery. Today hema-
toxylin is & popular stain widely uséd both for cytologléal
ana‘histolbgieal staining, and it is an ingredient in some

polychrome techniques.

Schwartz (1867) was the first to apply double staining
by using ploriec acld and carmine to differentlate structures
in contrasting colors. PFlemming (1891) first introduced
triple staining for oytologlical studieé,-using safranin as
a red nuclear stain, gentisn violet for mitotic spindles,
and orénga G for cytoplasm., Mallory (1900) introduced a
triple stain for histologleal studies, using acld fuchsin as

nuelear stain, and orange G and anilin blue; in conjunction

with phoéphqmolybaic acid as oytoplasmié stalns. These two
triple stains are recommended for cytological and histologle
scal studies; respectively, by many authors; some botanists

and blologists underrvate thelr value, and others overrate

them, Both these triple stains utilize orange G which hag

rrﬁat vielded constant results in the hands of the writer, and

during several years has been consistently unpredictable in



the hands of microtechnique students at the College of the
Pacific. The search for & reliable substitute for this
yellow stains has been a major feature of the writer's

H

Investigation.

In all the following formulas, quantities of liquids
are rapreaentad in milliliters. Quantities of sollds are

sp@cifically;indicated.

Hematoxylin eombinations

Brillmeyer's (1929) Acid Fuchsin-Anilin Blue-Orange G

Reagents required: A. 0.2% aoi& fgchsin 100; B, water 100,
phosphomolybaic.acid 1 gram, anilin vlve 0.5 gram, orange

G 2 grams, Methods: The ssctions were filrst stalned in
Delafield!s hematoxylin-water 70, ammonium alum 3 grams,
hematoxylin 0.6 gram, absolute alochol 4, glycerol 15, metha-
nol 15. The sections were ther stained in A, 1 minute and
drained. They were stained in B, 23 hours, finsed quickly

in distilled water, then mounted in balsam via usual_reagents.

van Gleson's (1896) Pieric Acidwgeia Fuehsin

Beagents required: A, Harris' hématoxylin; B. saturated

solution of pieric acid 100, acid fuchsin 0,05 gram,

—-Methodsas- The sectlons were stained in A; 25 minutes to 1

hour, weshed in water, and differentiated in acld water,
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They were then stained im B; 2-10 minutes, rinsed in waber

quickly, and mounted in balsam via usual reagents.

Ladewie's (1938) HMethyl Blus-~Orange G-Acid Fuchsin

Reagents required: A, Weigert's (1903) stainwselutionfi,
0.4% fer?ia chloride; solution 1T, 1% hématoxylin in 95%"v-
ethyl alcohol; solutions I and IX were mixed 50-50, B, 1%
phosphétuﬂgstic acld} C. water 100, methyl blue 0.5 gran,
orange G 2=gram§, oxalic acld 2 grams, acid fuchsin 1 gram.
Methods: The tlssue was fixed in formsldehyde solution.
Bections were stmined in A, 3~5 minutes, washed in water,
mordanted in B, 2 'minutes, and wasghed in water. They were
steined in C, % mirutes, quickly rinsed in aistillaa water,

and mounted in balsam via usual reagents.

S

Lillie's (1948) Fast Green-Bismarck Srown ¥

Reagants required: A. Weigert's (1904) stain-solution I,

water 95, ferrie ohloride 0.6 gramy; hydrochloric acid 0.75;3

solution II, 1% hematoxylin in 95% ethyl alecthol; solutlons
I and II were mixed 50«50 B.AO.OE% fest gr@egﬂFCF; C; 1%
acetic acid; D. 0.1% Bismarck brown i‘in 1% acetic acid,
Methods: From distilled water the sections were stained 1in

A, 6 minutes, washed in water, and differentiated in 1%

~acetic acld. The sectlons wers then staimed in B, 3 minutes

and differentlated in C, They were stained in D, b=6



minutes; washed in water, diffarentiatéd in €, and mounted
in balsam via usual reagents. Results: Nuclel are black,
general oytoplasm gray-green, mucus, carﬁilage,,and‘cell

granules brown.

Masson's (1912) Acid Fuehsin-Anilin Blue

Reagente required: 4, 4% ferric alum at 500C.; B. 1% nema-

toxylin at 5000.; C. 2% ferric alum; D. 0.1% acid fuchsing

E. 1% phosphomolybdic acid; ¥, 1% anilin blue 50, ;%
phosphomolybdic acid 50. Methods: Sections were taken
from distilled water, mordanted in A, 5 minutes, rinsed
quickly in water, stalned in B, 10-15 minutes. The seétiqns
were differentiated in C, until nuclel alone were stained,

w&sh@dkinvrunming water for 15 minutes, rinsed in distilled

water for a few seconds, and stalined in D, 10 minutes. They

were then rinsed in water, mordanted in E, 5-10 minutes,
stalned in ¥, 20 minutes to 1 hour, rinsed quickly in water,
dehydrated in 95% and absolute alcohol, and mounted in balsam

via xylene,

Hollendorf's (1946) Eosin-Methyl Blue

Reagents required: A, Hamsen's (1905%) stain-water 100,

ferric alum 4.5 grams, hematoxylin 0.75 gram. Alum was dlg-

- solved In 65 water and dye in 35 water. They were mixed

together, bolled, cooled and filtered. B. 1% eosin in 0.3%



»
seetic aclid; C. 2% phosphomolybdic acld; D. 1% methyl blue.
- - Methods: Sections were teken from distilled water, stained }————
in A, 5 minutes, rinsed in water and stained in B, 20 minutes.

The sections were washed in water, mordanted in C, 10 minutes,

’rins@& in water. They were staih@d in Dy 1~2 minutes, rinsed

quickly in 95%‘alcohol, mounted in balsam via usual reagents.

Paguin and Goddard'ts (1947) Picre»?hlgx;neaﬁragge G-Anilin Blue

Reagents required: A, water 75, 95% alcohol 25, glygerol'

13, f@frie alun 5 grams, ammonium sulfate 0,7 gram, hema-

toxylin 0.8 gram. Preparatioh: The dye was dissolved in |
the glycerol and aloohol with gentle heat; the other ingredi-
ents were dissolved in water and mixed with the dye with con-
stant agitation and left for 24 hours, B, 0;5% pleric acid
in 95% alcohol; C. water 100, phosphotungstic acld 0.1 gram,
eosin 0.07 gram, phloxine 0,03 gram,voramg@ G 0.1 gram; D.

2% phosphotungstic acid; B. 0.4% adatic acid; F. 0.04% anilin

blue in 1%'ao@tio acld., Methods: The tlssues were flxed in

chrome alum 7.5 grams, 40% formaldehyde 67.5; the alum was

soakea in the formaldehyde for 1 hour before adding the

pleric acid that was dissolved in water. Ib was left for 24

hours and filtered. The sectlons were transferred from wabter

‘stained in B§’15~20 seconds and rinsed in.-water; the sections !

were stalned in ¢, 5 minutes, mordanted in D, 5 minutes and i
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. differentiated in B, dlipped twice. They were then stained
in F, 5 mimates, differentiated in H, 30 minutes. The sec~
tions were dehydrated in 95% and absolute isoamyl alcohol,
cl@&fed in'ﬁoluen@ and moupt@d in,balsam.  Besulte: mnuclel
blaoka elastic hisauﬁé cherry red, other connectlve tissues

blue, genaral cytoplasm pink.

Patay's (1934) Ponceau 2R-Light Green

Reagents required: A, Masson?s;(l934) stalin-water 100,‘a

acetic acld 2, hematin 2 grams, potassium alum 6 grams; the

alum was dissolved in bolling water, snd the dye was added,
The mixture was aéoled and filtered, and the acld was added
to the filtrate. B, 1% poncesu 2B; €. 1% phoSphomolybaig:_
acid; D, 0;5% light green in 90% #leohol. MNethods: The'“
sectlions were transferre& fbém distilled water to A, 30

minutes to L hour, washed in water, differentiated in acld
water, They were stained in B, 2 mlnutes, rinsed in water,
mordanted in €, 2 minutes, briefly rinsed in water, stained

in D, 30 seconds,; and mounted in balsam via usual reagents.

- Results: nuelel and eartilaga'blue, other collagens light
green, bones brilllant green, epithelial tissues and muscles

orange ; erythrocyteés yéliow, nervous tissues gray.

Resve's (1948) ?a;;wid“;ﬂ;;:

Heagents required: A. waterl?&g Delefield's (1885) hema-

toxylin 10-water 70, ammonium alum 3 grams, hematéxylin 0.6



s
gfam;,absolut@ alcohol 4, glycerol 15, methanol 15; B. water
b0, 95% alcohol 60, safranin 0,01 gram, sodium aéetat@ 0,01,
gram; C. xylene 75, absolute alcohol 25, saturated with fast
green FCF.1n<50:;0 clove o11. M@tﬁdds:‘.Thﬁ sections were
transferred frcm.&istilied-w&ter o A, Emlf minutes, washed
and differentiated in acid water. They weére stained in B,
5-15 minutes, rinsed in 95% alcohol for a few sadoﬁds,
stained in €, 1-3 minutes, mounted in balsem via ususl

reagents.

Safranin Combinations

Conant's (1940) Crysitel Violet-Fast Green-Orange II -

Reagents required: A. 1% safrahih in 50% alcohol; B. 1%
erystaiyviolet; C. 1% fast green in absolute alaahél;'ﬁ.
saturated solution of orange II in c¢love oil. Methods:
The tissue was fixed in formalln-acetlic~aleohol. The gec-
tlons were traunsferred from 20% alochol to A, 2«24 hours,

rinsed in water, differentiated in acid wateér end stained in

By 1 minute, Théy were ringed in water, dehydrated in series
of alcohol, stained in C, few seconds, stained in D for 2

changed, mounted ln balsam via xylene.

Henneguy's (1898) Methyl Violet-Orange &

Reagents required: A, water 100, ammonium thlocyanate 1,

methyl violet 0.1 gram, orange G 0.1 gram; B. Zwandemaker's



{1887) stain-95% alcohol, 50, safranin 1.5 grams, saturated
aqueous solution of aniline 50, Preparation: The dyes were
dissolved in alcohol, and aniline was added, Methodst The
tlgsue was Fixed in csmic-chrome-acetic fixatlive. The sec-
tlons wers transferred frmﬁ water to A; 10 minut@s,,fiﬁs@& in
water, stained in B, 15 mimut@s;.aehydraﬁed in absoclute
aleohol for a few seconds, mounbed in balsam via xyleﬁe and

clove oll,

Johansen's (1940) HMethyl Violet-Fast Green-Orvange ¢

Reagents required: 4. 95% alcohol 25, methyl cellosolce 50,
safranin 0,1 gram, sodium acetate 1 gram, 40% formaldehyde 2,

Preparation: The dye was dilssolved in cellosolce, and the

alcohol was;&dﬁedfthethhe water, and the remaining ingredl-

ents; B. 1% uethyl violetj C. 95% alcohol 30, ethylene glycol
monom@thyl ether 30, tertiary butyl alcohol 30; D clo%e oil
6, ethylene glycol monomethyl ether é,'fast green snough to
saturate 957 alcohol 36, tertiary bupyl_élcohol 50, acetic

acld 0.5; F. saturat@d‘aolution of orange G 1in ethylene

giycel monomethyl ether 30, 95% alcechel 30; G, clove oil
30, eothylene glycol monomethyl ether 30, 95% alcohol 30;
H. clove oil 30, absolute aloohol 30,'xylen@ 30, Methods:

The sections ware transferred from 70% aleohol to A, 1-2 days,

rinsed in water, 8tain@d/in,B, 10-15 minutes, washed in watar,

mfiﬁééémiﬁWC;miS sééén&s. VThey”wefe stained in D, 10-15

minutes, rinsed briefly in E, stained in F, 3 minutes,
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dlfferantiaﬁ&d in G and H, ﬁOunted in Ealsam via xylene,
Results: dividing chrbmatin red, r@stiﬁg nuclei are purple,
1ign1f1@a and suberized tissues red, cellulose green»crange,
cytoplasm bright erénge, starch grains purple, fungal myeeli&v

green. These methods are recomumended for plant tlssues.

Stockwell's (1934) Gentlan Viclet-Orange G-Pioric Acid

Reagents required: A, 1% chromle acid; B. 1% crystal violet
20, 1% séfranim 0 40, water 40; C. LaCour's (1931) stain=-80%
alceohol 100, potassium iodide 1 gram, iodine 1 gram; D. 1%
piceric acid in 93% alcohol; E. 95% aleohol 100, ammonium
hydroxide 0.3; F. 0.2% orange G in clove oll, Hethods:

The sections were transferred from distilled water to A, X

hour to avernight, washed thoroughly in watlter, stained in B,

1«6 hours, rinsed in water, stained in C, 30 secconds. They

were then rinsed quickly in 70% alcohol, stained in D, few

seconds, differentisted in E, few seconds, mounted in balsam

via usual reagents.

Acild Puchsin and Combimtions

Bensley's (1938) Orange G-Anilin Blue

Hé&gants required; A, Altwmann's (1890) stain-saturated solu=

molybdia.acia; C. water 100, orange G 2 grams, anilln blue

0.5 gram., Methods: The sections wers teken from distilled
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water to A, 10 minutes, rinsed quickly in water. They were

stained in C, 1 hour, mounted in balsam vis usual reagents. . e

Bohm and Oppel's (1907) Orange G-Brillismt Cresyl Blue

Reagents required: A. Solution I, water 106; erangefd
0,05 gram, acid fuchsin 0,05 gram, acetic acid 1, L40%
formaldehyde 1; solution II, water 90, methanol 10, 0.25%
brilliant oréayl blue 0.25, 40% formaldehyde 1; solutlons I
and 1T 50+80, Methols: . The sectlons were takenvfrom water
to A, 20-30 minutes, differentiated in absolute sleochol,
mounted in balsam via xylene, BResults: nuclel red-purple,

cartllage blue, bones orange, muscles red.

Kricheski's (1931) Methyl Blue-Orange G

Reagents required: A. 0.25% acid fuehslﬁ} B. 2% methyl blue
30, 1% orange G 30, 1% phosphomolybdic acid 30, Methoéds:
The s%ctions wers taken from distilled water to A, 1“3

minutes, rinsed in water, stained in B, 3-5 minutes, rinsed

in 70% alcoohol, mounted in balsam via usual reagents,
Hesults: nuelel red, oollag@n blue,; nerves and glands

viclet, muscle red, erythrocytes and keratin orange.

Milligan's ;;9@6)'ggaq&g G-Fast Green

Reageﬁts required: A, water 75, 95% alcohol 25, potassium

dichromate 2.25 grams, hydraéhlcric goid 2.5; B. 0.1% acid
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fuchsin C. 1% phosphomolybdic acid; D. 2% orange G in 1%

phosphomolybdic acid} E. 1% acid; F. 0.1% fast green in 2%
acetic acid, Methods: The sections were movrdanted in A, 5

minutes, rinsed in water, stained in B, 5 minutes, and rinsed

Ain water. They were mordanted in C, 1-5 minutes, stained in

D, 5«10 minutes, differentiated in E, 2 minutes, sbained in
Fy 5-10 minutes, differentiated in E, 3 minutes, rinsed in

95% aldohel, and mounted in balsam, via usual reagonts,

Note: The tissue was fixed in formaldehyde mixture.

Miscellaneous Combinationw

n-Oreaein-Acid

Adizarin Blue-Alizarin

Buzgaplo's (1934) Gallocyani
Viridine

R@aganﬁs required: A. Seaher'é (1921b) stain-water 100,
chrome alum 5 grams, gallocyanin 0.5 grams., Preparation:
The mixture wes boiled, aooled;'amﬂ filtered; B. 70% alco=
hol, hydrochloric acid 1, orcein 1 gram; C. water 100,

aluninum sulfate 10 grams, acid alizarin blue 5 grams; D.

5% phosphomolybdie acld; 5. water 100, hydrochloric acld
enough to mak@ PH 5.8, alizarin viridine 0.2 gram, Prepafaé
tlon of C: The mixture was boiled 10 minutes, cooled and
filtered. .Methods: [he sectlons wers taken from watep to«

A, 2% hours; rinsed in water, stained in B, 3 changes 5

“ninutes each, rimsed in water, stained in C, 7 minutes,

rinsed in water, and mordented 1ln U, 1l-5 minutes; they were



13

rinsed in water, differentiated in B, 7 minutes, dehydrated
in absolute aleohol quickly, andfmountgd in balsam, via
aarbolﬁxylene and pure xylene. Results: nuclel dark blue,

elastic fibers brown, museles blue, cartilage green,

Castroviejo's (1932) Megenta-Ploro~Indigocarmine

Réagénté'fequiréd: A; water 100, 40F formaldehyde 0.6,
Ziehl's (1882) stain S-water 100, 90% sleohol 10, nagenta -

1 gram, phenol 5 grams. Preparation: The dye w&s'ground
with the ghenol in & moftar; when they were dissolveﬁ th$
aleohol was added in 10 sueccessive lots while grinding, then
the mixture was filﬁ@réd; B. acetlc acid 0.6, Cajal's (1895)
sbain 100-water 100, ploric acid 1, indigocarmiﬂe 0.25 gram,
Methods: The gecblons were taken from distlilled water Lo A,
until nuelel wellist&ined; washed in water, stained in B,

until oytoplasm well stained, rinsed in water, and mounted

in balsam via usual redgents.

Reagents required: A, 95% alcohel 90, water 10, nitric acid
0.4, orcein 0.4 gram; B. water 100, crystal aluminum sulfate

10 gr&ms,.fgfwic chloride 0.8 gram, acid alizarin blue 2 B

0.35 gramj C., 5% phosphotungstic acld; D. water 100, acetic

acld 2, orange G 2 grams, fast green FCF 0.2 gram,
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Preparationi The dyeé'were boiled in sulfete solution 10
minut@s, and ferrie ohleride wag added in a8 little water. : .
Methods: The sectiong were taken from 857 alcohol to A,
2-2h hoﬁrs, rinsed in 85% alcohol, washed thoroughly in
water, vie graded series Gf alcohol, stained in B, 5-10
minutﬁﬂ, and mordantad In €, 10~30 minut@s. They were rinsed
quickly in water, stained in D, 10 mlnutes, rinsed in 50%
alcohal,'and mounted in balsam via usual reagents., Results:
melel red, aimstia fibers brown, oytoplasm and muscles
violet, éoll&g@n green, @rythr@eyt@s orange. Note: Tiésu@
was fixed in mercurio«éhromig mixture. |

Bl a-acid Fuchgin

Kull's (1913) Tnlmld;né

Reagents roquired: A. saturated solutlon of aniline 100,

acld fuchsin 20 grams; B, 0.5% toluldine blue; C. 0.5%
aurantia in ?70% alcohol. Methodst The sactions were taken

from distilled water, warmed in A to steaming, 1 minute,

cooled, rinsed quickly in water, stained in B, 1-2 minutes,

seconds, differentiated in 95% alcahol and mounted in
balsam via usual rbdgontg. Note: lThis procedure was origle
nally intended for demonstration of mitoahondri&, but Lhey

were also axcellent for gen@r&l«gurpoae stain.




Margeléﬁa'g,glggjl Phloxine~Qrange G

15

Reagents required: A. 0.5% phloxine in 20% alcohol; B. 0.5%
orange G in 95% aléohel. Methods: Th@ sections were takém
from distilled wabver, stained in Harris' Hemaboxzylin or
celestin Elu@, rinsed in water, stained in AQ 1~5 minutes,
rinsed in 70% alcohol, and stalined in B, by dropping the red
dye anthe slide, 30 seconds to 1 minute. They were dehy-

drated in absolute alcohol, and mounted in balsam via toluene.

Matsural's (1925) Polychrome Neutral Eed

Reagents required: A, 1% congo red in 957 alcohol; B. 1%
phosphomolybdie acild in absolute aleochol. Methods: The
sections were taken from distilled wat@r, to A, 12-24 hours,
rinsed in absolute alcohol, differentiated In B, 5 minubes,
dehydrated in absolute alcohol, and mounted in neutral
mountent via oil of thyrne., Hesulbts: nuclel red, elastld
fibers red-violet, collagen green, white blood cells violet,

other bissues brown,

Shumway's (1926) Magenta-Ploro-Indigocarmine

Reagents required!: A. 1% magenta; B, 0.2% indigocarmine 50,

1.2% pleric acld 50. Methods: The sectlons were taken from

Ained—in—B;—S-minutes,

rinsed in 70% alcohol until pink, few seconds, rinsed in

absolute aloohol till blue-green, and mounted in balsam vis
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usual reagents, Results: resting nuclel dark blue, mitotic
figures dark red, cartilage pink, procartilage light blue,

bones dark blue, muscles bright green, nerves purple,

Williams! g;gggz Cresyl Viclet

Reagents required: Cresyl violet 1 grem, &nhydrous potassium
carbonate 1 gram, water 95, 40% formaldehyde 5. Preparation:
The dye and potassium carbonate were~digsolvaﬁ in water and
formaldehyde; the mixture was shalen fér 30 minutes, 3 acetle
8e1d was added slowly with eaﬁstant agltation. The mixture
was ééaken for 30 minutes, filtered, and 5 absolute isopropyl
aloohol was added. Methods: The tissue was sectioned in
freezing microtoms without fixing. The sections were taken
from distilled water to stain, 6 seconds, washed and examined
un&er the microscope. Resulbs: néclei and muscles blué, fat
yellow, other tissuss pink. Note: This is recommended for

rapid clinleal diagnosis.




RECOMMENDED ' PRESTAINING PROCEDURES

Prestalning preaédurws consist , of standard mathods cf
killing, fixing, washing, d@hyaratln&, clearing, infiltrat»
ing, 1mb@&ﬂ1mg, seotioning, stretcehing, and affixing aeetians
to the slides. Th@ following special recomm@ndations are
‘based upon the writer's axpari@nc@ with frog tissues., The
gtomach and tha tonpua waw@ selected for most cemoarisons of

results,

Killing and Fixing

Prioy to killlng, the frog wag starved for three days
to enpty 1its digaatlv& tract. In;order to avoid chemical
variables sccompanying the use of lethal drugs, the writer
dlssected the frog while it was still alive. The bissues.
were washed with physlological saline, divided into gmall
pPleces, and fixed in Zenker's fluld (which proved to be

superior to other fixatives used) for 24 hours.

Washing

The tissues were washed in runving tap water for 24 .
hours after fixation, passed through a graded series of 30%,

50%, 70% isopropyl alcohol for one hour in each. Removal of

'»résidual traces of mercuric chloride wag not attempted until

after sectioning.,
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Dehydrating

As,feaomm@nﬁed by Gray (195&)-%5@ specimens were
suspen&ed}toﬁard the top of a vial of alecochol in crd@Q that
the wat@‘r:axtract@d from ﬁh@m might ;iif‘i‘uaa toward the bottom
of the vial. The tissues were covered with 50 times thelr
volums of iséprapyl sloohol, and the vial was tightly covered
at all times except when changing the alcehol.‘ The 70% 8loo-
hol was chenged to 85%, 95% alcohol one hour each, and sbsolute

isopropyl alcohel twice for 8ilx hour pariods,

Clearing

Thé absolute isopropyl alcohol was changed withionew
third toluene and two=-thirds absolute isopropyl alcohol for
15 minutéa, cne~half toluene and‘on@uhalf absolute isopropyl
alcohol for 15 minutes, Two chenges of pure toluene were

made for one hour each.

Infiltratinge

The toluene was changed with one=half toluene one-half
melted paraffin inside the paraffin ovem.at 55°C for three
houra. Two changes of m@lta&vpar&ffin were made for six

hours eaoh,
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gmbadding-

Th@ bettam‘of a syracuse watch glass'was coated with
glycerine by rubbing with a moistaned finger. The meitad
paraffin con alning the tissues was paur&a rapidly into the
syracuse watoh glass, and the tissues were oriented with a
clean, warm needle. When the paraffin haa eoﬂgéaled sufe
ficiently and formed a thin surface film, it was cooled by
quickly plumging the wabtch glass into ceold waber.f The paraf=
fin bl@ck rose to the surface as soon as it haﬁ thoroughly

aeol@d‘

Blocking and

The block was roughly trimmed, attached to the object
caprier by means of & warm spatula. The block was later
trimmed éarefully wlth 2 razor blade till a plane figure of

four sides was produced, two of which were parallel,

Sectioning

The object carrier was inserted in the jaws of & rotary
microtome. The thickness was set to 10 microns, and the
handle of the microtome was rotated., A ribbon tray received

the long ribbon as 1t was sectioned,




Stretohing and Affixine Sections bo the Slides

The ribbon was divided into segments of two or three
sections each. A clean slide wes coated with & thin film of
Mayer's albumen fixative. The surface of the sli&$>éa$
fleodé&'with boilad;(distlllédtwater, and the sections were
floated and warmed gently over an alcohnol lamp until the -
paraffin flattened Witheut\bﬁing melted. The sections were
moved to the center of the slide with a neadi& and  the water
was drained. The slide, protected from dust, was dried

overnight.
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- TWO NEW POLYCHROME PROCEDURES

13&613 Fnohsin»Anilin B1ue~§ieric Acid
Reagents Required

Afta? experimeﬂting with varioua strength of dyes,
the foiLowin% formulag prevaa to be aati&factery, Basle
fuchsin O, 5% in 85% acetone, anilin blue O 57 aquaou& soluw
tion, pleric acid 0,0625% in toluene (0. 125 gram in 200

toluene).

Methodg

The séétions.affixed to the slide were taken frou dis-
tilled water, washed in Lugol's solution for 5 minutes,
rinsed in 5% sodium thiosulfate for & few seconds, and
‘briefly washed in water. The sections were &taimed‘ia
anilin blue for 1 minute, rinsed in 85% acetone for a few

soconds, stained in baslec fuchsin for 2 minutes, rinsed in

85% acetone, and then washed in pure acetone for a few

geconds. The sectlons were stained ln picrisc acid for a
few seconds, rinseaiin pure acetone, and then immersed in
85% acetone. (in wéter) for aifferaﬁtiation of the anilin
blue, D@hy&ration‘wasltheu accomplished in pure acetone,

cle&*ﬂincr in hﬂr

differaﬂtlation, the slide was agitat@d suaomgsively in 85%

and pure acetone for a few seconds and then gquickly dlpped in
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pieric acid, The sections were washed in toluene, covered

with a few dropg of olove oll for a few seconds, cleared in —

- three chang@u of frash talusn@, dnd mounted in b&lpam or

other resinous medigs., The use of clove 011 made more
delicate diffarmntia%icn peasibl& and imparted gre&tar
durability of the dy@& as demonstrated by exposures to

sun &nd hsat.

Hgguits

The nuelel were stained red, connective tissues light 1
ond dark blue, muscular tissues light and dark green; other

constituents stained yellow, orange, pink, and purple,

Celestin Blue B~Phloxine-Yellow Food Color

Beagents Bequired

Celestin blue B 0,5 gram, ferric alum 5 granms, wa ter
1005 mixed, boiled for 5 minutes, coocled and filtered; 1%

phloxine in agueous 354

ethyl alcohol 50,

Methods

The @@ctiéms affixed to the slide were taken from‘diﬁﬁ

“tilled water; washed in Lugol's solution for % minutes, -

rinsed in 5% so&ium thiosulfate for & few seconds and briefly
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washed In water. The sections were‘stainad in Celestin Blue
B'for 10-30 minutes, rinsed in w&ter‘fbr few seconds, stained
gih phloxine for 5=15 minutes; rinsed in two changes of 95%
valmo&ml and stalned 1in yellcw‘food golor for 110 minutms‘
They ﬁ@ré‘oba@rvaﬁ while staining and further differentiated
Jim.85% al¢0ho1. They weve then rinsed in fresh 85% alcohol

quickly and mounted in balsam via usual reagents.

Results

The nuclel were stained blue, museular tlssues red,

connective tissues yellow and orange. Varlous colors played X

minor roles.,




DISCU3IION

These two new polychrome procadures,; Basic Fuchsine ,

Anilin Blue-Picric Acid and Celestin Blue B-Phloxine=Yellow

Food Color, differ in miscibility of the solvent used.

Pierie acid is bthe only stain misclble with toluene. Both

- these polychroms pragadures'ara simple and have yleldsd

results superior to others used in the past. Most of the
h@m&toxylin, miscellaneous combinations and ali the séfranin;
acld fuchsin aomhiﬁationﬁ‘in the‘list utilized Qrénga 3 which
had yialdéd unrelisble results in the hands of the writer,

He subgtituted yellow foad~coldrvfar orange G with»aatisfaatpry

résulta,

Yellow food colors are manufactured for food coloring
pufpasag-by MeCormlick & Company; Inc., Sehilling Division,
San Franclsco, Callfornia. They are a blend of (&) food,
drug & cosmatic Yellow # 5 (b) food; drug & cosmétic Red # 2.

The Yellow # 5 is in the preponderance, commdnly known as

Partrazine

as Pyrazolene, Red # 2 is used primarily to shade-off the
natural color of the yellow, commonly known as Amaranth,

having & color index number of 184, and classified as

Monoazo. The solvent of the yellow food color is a water

% e} 4 e A A S B
4% 7~L'y "l', up _71‘11;;.1‘_7“4.{,

fungus end bacterial growth., They are standardized and



eertified by the compsny. Mr. C. V. Finell, Chief Chemis?t
of the Company, kindly supplied the writer with this infor-
matlion albhcugh 1t was not poseible for him to reveal the

chemical formulae of thelr products.

‘Whii@ the aiﬂcév@ry and use of one primary solor

(yellow) as a reliable substibute for the traditional orange‘

G is & source of satisfaction to the writer, the paasibilities

of further exnlorations along these lines are, 1naeed, 1ntri~

guing. His effort& will be continued,




SUMMARY

| Two new polyehrome methods in microtechnique, Basie
Fuchsin=Anilin Blue~-Piecric Acid and Celestin Blue B-Phloxines
Yellow Food Color, have been developed, S0 far &s hlsto=

logleal staining 1s concerned, these, in the writer's opinion,

are superior to the methods which have been vague for many

years. Most polychrome procedures of thé past which uti-
lized orange G gave variable and unprediatablé r@sﬁlts‘ The
wriéer found that Schilling yellow food color was surprisingly
satisfactory as & mlerotechnical stain, and he was able to

incorporate 1t in combinatlion of Celestin Blue and Phloxine,




 BIBLIOGRAPHY

Clayden, E, ¢, Practical Section Cutting and 3 tﬁinggg
- isroéklyn, WYL Chemical Publishing Company, Im.,

1948

Conny H. J. Blelogmleal Steins. Geneva, N, X.: Biotech
Publicationy 19ug, E

G&ligner, A, B, Practiaal Emcrctachﬂ;g e.l Berkeley, :
- Californie’ Albert B, - Galigher,. Inc., Laboratary of
ﬁieateehnique, 1934,

Gray, P. Ihe 4m§r0temiwt’s Formglegz Guide, New Xork:'“
: Blakiston, 1954,

-Guyar, M. Animal ﬂioro ORY. . Chiaago: University of Ch1¢é§6”
Press, 1953,

Johansen; D, A. Plant Miaroteahmigu&. New York and Lendon.
MaeGraw-Hill Book Compeny Inc., 1940 | ,

MeClung, C., B, Handbook of Miarmscopiaﬂ; Techuigue .
New York: Hoeber, 1939,

Pantin, C, ¥, A, Notes on Nicrescenicml Technique fcr
Zcologgsgs. Cambridge: Univeraity “Press, i ES




	New polychrome methods in microtechnique
	Recommended Citation

	tmp.1517527436.pdf.Fq3nd

