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PREFACE TO FIRST EDITION

THis book has been written because it is felt that there is an urgent
need of a practical manual dealing with all or most branches of
microscopic staining, entirely divorced from theory and general
statements. It has been the writer’s experience that a great deal of
time is lost in searching through volumes of theory and general
statements in order to extract a particular staining method which,
even when found, may not be complete.

It is hoped that this book will form a useful supplement to the
standard works on anatomy, bacteriology, biology, botany,
cytology, embryology, entomology, histology, mycology, path-
ology, veterinary science, zoology, etc.

It should be pointed out that this book contains all the subject
matter, revised, rearranged and co-ordinated, of the writer’s own
publications Microscopic Staining Techniques which were put out
in the form of three booklets, No. 1, 2 and 3 as a temporary meas-
ure in an endeavour to meet the more pressing demands for infor-
mation on the application of microscopic stains. The booklets
attained a world-wide circulation and were in fact chosen by the
British Council for inclusion in their exhibits of British medical
books. The writer has since received many requests to incorporate
all three parts of Microscopic Staining Techniques into one and this
has been done in the present book, but with many additions.

Many of the methods given here are standard, some are not so
well known, while others are unknown.

In writing this book, references have been made to numerous
journals and standard works, chief of which were as follows:

Stain, Technology (Biotech Publication, Geneva, N.Y., U.S.A.).

Plant Microtechnique, by D. A. JonanseN (McGraw-Hill, New
York).

Handbook of Practical Bacteriology, by T. J. MACKIE and J. E.
McCarrney (E. & S. Livingstone, Edinburgh).

McClung’s Handbook of Microscopical Technique, edited by RutH
McCLUNG JonEs (Paul B. Hoebber, Inc., New York, 16, U.S.A.).
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Laboratory Technique, by E. V. Cowpry (Williams & Wilkinson,

Baltimore, U.S.A.).

Histopathologic Technic, by R. D. LiLLIE (Blakiston Co., Phila-

delphia, U.S.A.).

Schaffer’s Essentials of Histology, by H. M. CarLETON and E. H.

LeacH (Longmans, Green & Co., London).

Pathological Technique, by F. B. MALLORY (Saunders, Phila-

delphia, U.S.A.).

Histological Technique, by H. M. CarLETON and E. H. LeacH

(Oxford University Press, England).

The section on Fluorescence Microscopy is a modification of
the writer’s paper which was published in The Yournal of the
Royal Naval Medical Service, 1951, Vol. xxxvii, No. 3, and
thanks are due to the editor of that journal for permission to in-
clude the modified paper in this book.

I should like to place on record my thanks to my wife, F. P.
Gurr, B.Sc., for her helpful criticism of the manuscript.

August, 1952
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PREFACE TO THE SECOND EDITION

I am very happy that the first edition of this book has met with so
kindly a reception; and I hope that this enlarged and revised
edition will be of greater service to medical research workers and
biologists all over the world.

Many additions have been made to the subject-matter of the
book, and I wish to thank readers of the first edition for their
helpful suggestions, most of which have been incorporated in this
second edition.

A section of histochemical methods has been added as it is felt
that this may be of service to various laboratory workers, including
those engaged in cancer research, who may be interested in the
rapidly expanding science of histochemistry, which offers a rich
field for investigation.

The subject-matter of the book, as before, has been divided
into various headings: some of the methods which might have
been classified as “ Cytological ” have been placed under other
headings because the particular methods are more frequently
required by workers other than cytologists. For similar reasons,
methods which might have been transferred to the histochemical
section have been left under the same headings where they ap-
peared in the first edition.

In addition to the standard works mentioned in the preface to
the first edition, reference has also been made to The Micro-
scopist’s Vade-Mecum edited by J. Bronté Gatenby and H. W.
Beams (J. & A. Churchill, Ltd., London), and Microscopic Histo-
chemistry by George Gomori (University of Chicago Press, U.S.A.).

It was stated in a review in a Balkan journal, and correctly so,
that the first edition of this book gave no information on the tech-
niques used in eastern and south-eastern European countries.
The reason for this is the scarcity here of the medical and bio-
logical literature of those countries. I am not a linguist, but I have
painfully translated some hundreds of pages of French and Ger-
man literature to find some missing link for inclusion in this
present edition and, if any medical or biological laboratory workers
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in any country in the world have any new or improved techniques
that would prove to be of help to their fellow laboratory workers in
other countries, I should be very pleased to be given the oppor-
tunity of considering such techniques for inclusion in the third
edition of this work: I am most anxious that it should be of the
greatest possible service to medical and laboratory workers
throughout the world and information in any language concerning
particular techniques will be welcomed.

It has been stated in a Netherlands journal in a review, of the
first edition of this book, that Gram’s Iodine and Lugol’s Iodine
are identical; I must correct this misleading statement which was
evidently made in error: Gram’s Iodine is not identical with
Lugol’s Iodine; the two formulae are given in this book.

I should like to express my appreciation of the very energetic
co-operation afforded me by my publishers, and the efficient
manner in which their production manager, Mr. R. G. Thixton,
and the printers Messrs. J. W. Arrowsmith Ltd., have handled the
complicated business of getting the second edition into print.

42, UpPER RicHMOND RoAD WEST Epwarp GURR
EAsT SHEEN \
LoNDON.

April, 1955

viii



CONTENTS
SECTION 1—GENERAL METHODS

FIXATION

(a) FIXATIVES

Acetic Ac1d—Acetone—Alcohol Absolute—Allens
Fixative—Bouin’s Fluid—Bouin-Nuboscq (Duboscq-
Brasil or Alcoholic Bouin)—Carnoy’s Fluid—Carnoy-
LeBrun—Champy’s Fluid—Flemming’s Fluids—
Formalin (neutral)—Formalin (buffered)—Formol-
Alcohol—Helly’s Fluid—Hermann’s Fluid—Klein-
enberg’s Fluid—Lewitsky’s Fluid—Marchi’s Fluid—
Navashin’s Fluid—Orth’s Fluid—Petrunkevitch’s
Cupric p-Nitrophenol—Regaud’s  Fluid—Schau-
dinn’s Fluid—Susa (Heidenhain)—Zenker’s Fluid,
etc.

(b)) DEHYDRATION, CLEARING, EMBEDDING,
SECTIONING, ETC. i e e

CELLOIDIN METHOD
CELLOIDIN - PARAFFIN Wax (doublc embeddmg)
CELLOIDIN - PYRIDIN . " o
FROZEN SECTIONS
GELATINE EMBEDDING .
Low ViscosiTy NITROCELLULOSE (L. V N.) METHOD
MEeRCURIC CHLORIDE PRECIPITATES IN SECTIONS: REMOVAL OF
PARAFFIN WAX EMBEDDING AND SECTIONING
PARAFFIN WAX - PYRIDIN METHOD
WATER Wax ’
MISCELLANEOUS DEHYDRATING AND CI EARING REAGE\ITS
SOLVENTS, ETC. ;
Butyl Alcohol, Tertzary—for dehydratmg and clearmg
Cajeput Oil—for clearing in wet climates

ix

Page

17
17
20
22
23
24
26
28
29
33
33
34

34
35



CONTENTS

Miscellaneous Dehydrating and Clearing Reagents; Solvents,
etc. (continued)
Cellosolve—for dehydrating ..
Dioxane—for dehydrating ..
Ethylene and Propylene Glycols—as solvents and for
dehydrating . 5o
Propyl Alcohol—for dehydratmg and cleanng
Terpineol—for dehydratmg .
MounTING MEDIA ..
Agqueous
Apathy Gum Syrup Mountant—Aquamount—Ber-
leze Fluid—Doetschman’s Gum Chloral Mountant &
Stain—Glycerin—Glycerin Jelly—Glychrogel Mount-
ant.
Non-
Canada balsams—Clearmount—Cristalite—D.P.X.
(Lendrum and Kirkpatrick) — Emexel — Meedol
Balsam—Fluormount—Michrome Mountant, S.Q.D.
Balsam—Venetian Turpentine

SECTION 2—ANIMAL HISTOLOGY

Normal and Pathological

AvrciaN BLUE - CHLORANTINE Fast RED for mucopolysac-
charides, connective tissue, cartilage and bone. .

ALpEHYDE FucHsIN (G. Gomori), for elastic tissue, mast cells,
beta cells of the pancreatic islets )

ALDEHYDE FucHSIN - HAEMATOXYLIN - LIGHT Gm-:m -
ORANGE G - CHROMOTROPE for differentiating two types
of basophils in the Adenohypophysis of the rat and
mouse

Av1zarIN RED, S, for calcmm deposnts in cartllagenous and
embryonic bone . .

AL1zARIN RED, S, for bone in small vertebratw (Dawson s
method) E

ALizariIN Rep, S (Wllllam s method) for mammahan
embryos ; mature specimens of Urodele Amphibians; for
distinguishing between bone and cartilage ..

AL1zARIN RED, S, for minute bones and foetal ossification . .

AL1zARIN RED, S, for nervous tissues (Benda’s method) ..

X

41

47

48

50
53

5

54



CONTENTS

AL1ZARIN RED, S. for vital staining of nervous tissue in small
vertebrates

AvLum CARMINE - ANILINE Bum ORANGE G for demonstrat-
ing the various components of the Hypophysis

AMMONIACA.. SILVER CARBONATE for vascular reticulum,
tumour cells, and connective tissue around tumour in
abnor nal brain e

ANILINE BrLug - Acip FUCHSIN for elementary bodles,
sections

ANILINE CRYSTAL VIOLET GRAM s IODINE for eplthe]lal
fibres. .
ANILINE CRYSTAL V!OLET LITHIUM CARMINE IODINE for
fibrin and for Gram-positive organisms in tissues
ANILINE BLUE - OrRaNGE G (Mallory) for collagenous and
reticulum fibrils; cartilage, bone, amyloid, nuclei,
fibroglia and elastm fibres

AzaN StAIN (Heidenhain) for mucin, neurogha, chromatm
muscle tissue, etc.

Azo CARMINE - MALLORY STAIN for 1slets of Langerhans

AzOCARMINE - HAEMATOXYLIN - Acip GREEN - ORANGE G,
for differential cell analysis of rat anterior hypophysis

BauEer - FEULGEN, for glycogen, etc. p

BieBricH SCARLET - ETHYL VIOLET - HAEMATOXYLIN for
pepsinogen granules of the body chief cells in the gastric
glands

BisMARK BrROWN - Ml-.‘rHYL GREEN for mucin, cartllage
goblet cells in embryonic tissue, trachea and intestine

Bionpr - EHRLICH - HEIDENHAIN STAIN for nucleoli, chrom-
atin, mucin, etc. .

Best’s CARMINE for glycogen . .

BENZIDINE for brain capillaries

Basic FucHsIN - METHYLENE BLUE for Negn bodles in sec-
tions

Basic FucHsIN - GENTIAN VIOLET - IODINE for bactena in
sections

CARBOL ANILINE Fucnsm for Negn bodles

CarsoL FuchsIN (Ziehl Neelsen) for Nissl bodies .

CarsoL FuchsIN - BorreL BLUE for leprosy and for tub-
ercle bacilli

4 Page

58

59

60
61

62

63

64

66

70

71
72
73

73
75

76

77
79

8o



CONTENTS

CarBoL FucHsIN - HAEMATOXYLIN for tubercle bacilli in
mammalian tissues ;

CarsoL FucHSIN - HAEMATOXYLIN PICRO Acm FUCHSIN
for M. leprae in sections.

CarBoL FucusiN - IODINE - HAEMATOXYLIN ORA\IGE G
for demonstrating leprosy organisms together with
neurokeratin of the myelin sheath !

CarsoL FucusiN - MEeTHYL GREEN for demonstraung
hyaline substance .

CarsoL THIONIN - PICRIC Acn) (Schmorl) for bone cana-
liculi

CARMINE - METHYLENE BLUE (Schultz Schmltz Stam) for
demonstrating sodium urate in animal tissues .

CELESTIN BLUE - CHROMOTROPE 2R (Lendrum), a substitute
for haematoxylin-eosin for simple diagnostic or photo-
graphic purposes .

CELESTIN BLUE - ORCEIN - LIGHT GREEN (Lendrum) tor
breast carcinoma and skin lesions

CHLORAZOL BLACK, a general-purpose stain for wholc tissues
and for sections

ConNGo ReD for amyloid 3 L 2% »

CoNGo ReD - ANILINE BLUE - - Orange G for elastic
fibres

CoNGo RED - EHRLICH HAEMATOXYI IN for CICIdln and ker—
atohyalin -

CRESYLFAST VIOLET - TOLUIDINI‘ BI UE - THIONIN a tnbas1c
stain for nerve cells and Nissl granules in normal and
pathological tissues s

Danvria, Aceric (EHRLICH) for mast ccll granules in sec-
tions

Dopra REAGENT for melanoblasts o

ErasTin StaiN (Weigert) for elastic tissues

ErLasTiN StaiN (Sheridan) for elastic tissues ;

ErastiN - TRICHROME STAIN for elastic, smooth muscle and
collagenic fibres

EosiN AZur 2 - HAEMATOXYLIN (Max1mow) for demonstrat-
ing changes of haemopoietic tissues

EtnyL VIOLET - BIEBRICH SCARLET (Bowie) for pepsmogen
granules in gastric mucosa

xii

Page
81

82

9o
91

92

93

93
95
95
90
97
97
99

100



CONTENTS

FeuLGEN FucHsIN for chromatin in animal cells .. i

FoNTaNA STAIN for argentaffine granules .. > e

FoNTANA STAIN - SILVER NITRATE for reticular and collagen
fibres A ;3 o

GALLOCYANIN - ORCBIN ACID ALIZARIN BLUE - ALIZARIN
VIRIDINE, a general stain for animal tissues .. ’

GiemsA STAIN for malaria parasites, rickettsia, etc. -

Giemsa - WRIGHT STAIN, a permanent stain for differentiat-
ing the structures, particularly Nissl bodies and cytons,
of the spinal cord. .

GoLp CHLORIDE - SUBLIMATE (Cajal) for neuroglla ﬁbrcS'
for astrocytes in the central nervous system

GoLrct MEeTHOD (RaPID) for nerve cells

Gram’s IoDINE for bacteria in sections s e

HaemaLuMm - EosiN for demonstrating collagenous tissues

HAEMATOXYLIN - AZzOPHLOXIN, for muscle, connective
tissue, ganglion cells, etc.

HaemaToxyLIN - Basic FucHsIN for haemofuscm mclanm
and haemosiderin . o

HAEMATOXYLIN (Delaﬁeld) - Eosm for gencral stamng

HaemaToxyLIN (Ehlrich) for keratohyalin

HaemaToxyLIN (Ehrlich) for sodium urate in tissues

HagmaToxyLIN (Ehrlich) - EosiN for general staining

HAEMATOXYLIN - FLUORCHROME (Kultschitzky-Pal method)
for myelin sheaths, etc. .. . ; .

HAEMATOXYLIN - GENTIAN VIOLET - IomNr for Gram-
positive bacteria and fibrin in sections . ;

HaemaToxyLIN (Heidenhain) for nuclei and cytoplnsmxc
structures

HaEMATOXYLIN for 1dent1ﬁcatlon of hpmes

HaematoxyLiN (Kultschitzky), WEIGERT’S MODIFICATION
for the finer studies of cortical architecture and for total
brain sections

HAEMATOXYLIN - PHLOXINE - ANILINE GENTIAN VIOL] T tox
actinomyces in sections

HAEMATOXYLIN, PHOSPHOTUNGSTIC (Mallory) for pleuro-
pneumonia organisms in sections of lung

HaemAaTOXYLIN - Picro Fucusin, for nuclei, connectw
tissue, etc. s o'k 5 e -

xiil

Page

100
102

102

104
105

106

107
108
108

109
110

112
112

113
114
114
115
116
137
118
119

120

121



CONTENTS

HAEMATOXYLIN - Picro PONCEAU S, a selective stain for
collagen and connective tissue in place of Haematoxylm
- Van Gieson

HAEMATOXYLIN (Welgert) PONCEAU FUCHSIN (Curtls) for
collagen and connective tissue ..

HAEMATOXYLIN - PoNcEAU FucHSIN - FAST GREEN, FCF
a differential stain for pathological tissues

HAEMATOXYLIN - PONCEAU S - PICRO ANILINE BLUE, a
differential stain for muscle and connective tissues

HaemaToxYLIN (Weigert) - ScARLET R for demonstrating
fatty acid crystals, soaps and neutral fats in fat
necrosis

HAEMATOXYLIN (Ehrhch) VAN GIESON, a selecnve stam for
collagen and connective tissue ..

JaemaToxyLIN (Heidenhain) - Van GIESON, a selectwe stam
for collagen and connective tissue

'HicksoN’s PURPLE, a general stain for class work s

HicksoN’s PURPLE - VicTORIA GREEN, G, a general stain
suitable for class work

Hitcacock AND EHRLICH’S MIXTURE for lymphatlc ganghon, ,

plasma and basophilic cells; immature cells of bone
marrow, striated muscle and fibrin

JENNER STAIN for blood-forming organs .

JENNER - GIEmsA STAIN for the polychromatic staxmng of
blood-forming organs :

Leap HAEMATOXYLIN - AcID Fucnsm (MacConanll) a
“ definitive ”’ polychrome stain for the central nervous
system and the trunks outside it

LeisuMAN STAIN for the general differentiation of blood
corpuscles; for malarial parasites; trypanosomes, etc.

Leuco PATENT BLUE for haemoglobin

Levaprtr’s STAIN for Treponema pallidum in sectlons

LicHT GREEN - Acib FUCHSIN (Alzhelmer) for demonstrat-
ing neuroglia changes

LicNIN PINK, for whole mounts of marine vertebrates, etc
and for chitin e

Lrtarom SiLveR (Laidlaw) for stammg skin and tumours .

LORRAIN - SMITH - DIETRICH STAIN for lipoids ..

LucoL’s IopINE for the identification of glycogen

Xiv

123
123
124

125

126

127
128

130
130
131
132

133

134

135
136
138

138

140
141
143
143



CONTENTS

LuxoL Fast BLUE - CresyL Fast VioLeT (Kluver & Barrera)
for the combined staining of cells and fibres in the
nervous system

MacCarLLum’s STAIN for mﬂuenza and Gram-posmve
organisms in tissues

MALLORY STAIN - HAEMATOXYLIN, for dxﬂerenual stammg of
insulin cells of the pancreas

MALLORY STAIN - HAEMATOXYLIN for dxfferentlal staxmng of
acidophils, basophils and chromophobes in mouse
pituitary

MALLORY STAIN - HAEMATOXYLIN, for Negn bOdles in
sections of brain. .

MALLORY HEIDENHAIN STAIN (]ane E. Cason s modlﬁ-
cation), a rapid one-step method for connective tissue

MALLORY’S PHOSPHOTUNGSTIC AciD HAEMATOXYLIN, a
general stain for vertebrate tissues

MarsHALL RED - VICTORIA GREEN, a general stain for class
work ;

MassoN’s TRICHROME STAIN, for connectlve tlssue .

MEeTHYL BLUE - EosIN (Mann) for demonstrating the vari-
ous types of the cells in the anterior lobe of the pituitary

MEeTHYL GREEN for amyloid .

MEeTHYL GREEN - PYRONIN (Pappenhelm-Unna) for plasma
cells

MEeTHYL VIOLET 6B for amyloxd .

MEeTHYL VIOLET - METANIL YELLOW, for typhus fever
rickettsiae in lungs of mice

MEeTHYL VIOLET - PYRONIN - ORANGE G (Bonney s Tnple
Stain) for chromatin, connective tissue, keratin,
etc.

METHYLENE BLUE - Bastc FUCHSIN rapld method of dem-
onstrating Negri bodies .. .

METHYLENE BLUE - Basic FucHsIN for rleCttSla ¥

MEeTHYLENE BLUE PoLycHROME (Unna) for mast cells

METHYLENE BLUE POLYCHROME - GLYCERINE ETHER (Unna)
for differentiating mast cells and plasma cells . .

MucicARMINE - METANIL YeLLow - HAEMATOXYLIN for
mucin and connective tissue

MucicarMINE (Mayer) for mucin

XV

Page

144

147

150
152
153
154

55
156

157
158

158
159

160

160

161
162
163

165
166



CONTENTS

MucicarMINE (Southgate) for mucin s s

MUCIHAEMATEIN for mucus :

Napr1 ReactioN for oxidase granules. .

NAPHTHOL BLUE BLACK - HAEMATOXYLIN - BRILLIA’\IT PUR-
PURIN - AZOFUCHSIN, for collagen, smooth muscle, etc.

NaputHoL GREEN B - HAEmAaTOXYLIN (Weigert) for con-
nective tissue

NEUTRAL RED - FAST GREEN for stalmng both Gram posmve
and Gram-negative organisms in sections

NiLe BLUE SuLPHATE for demonstrating fatty acids and
neutral fats

NiLe BLue - Picro FUCHSIN (Murray-Drew) for bacterla
and actinomyces in pathological tissues

ORANGE G - CRYSTAL VIOLET (Bensley) for secretion ante-
cedents of serous or zymogenic cells

ORCcEIN for elastic fibres and connective tissue

ORCEIN - ANILINE BLUE - ORANGE G, a differential stain for
elastic fibres, collagen and keratin :

ORCEIN - ANILINE SAFRANIN for elastic and connective
tissue fibres

ORCEIN - GIEMsA STAIN for syphllmc tissue

ORceIN - Picro FucausIN (Van Gieson) for elastic and col]a-
gen fibres ..

Osmic Acip, a rapid techmque for stammg fat in frozen
sections

PasINI’s STAIN (Improwed) for dlﬂerentxatlon of connective
tissues

Periobic Acip - CELESTIN BLUE, for human and ammal
pituitary glands, demonstrating both muco-protein
precuspors of the gonadtrophins

Periobic Acip - FEuLGeN FuchsIN (Hotchkiss) for Poly-
saccharide structures .

PuroxiN - HAaEmATOXYLIN for Hyahne in ammal tissues

PHLOXIN - METHYLENE BIUE, rapid smear technique for
Negri bodies in brain tissue (¥. R. Dawson’s method) . .

PuLoxiN - METHYLENE BLUE - Azur B, a very rapid
modification of Mallory’s original technique for
normal and pathological tissues

xvi

Page
166
166
167
168
169
170
171
172

173
174

179

179

180

181

183
186

187



CONTENTS

PHLOXIN - TARYRAZINE (4. C. Lendrum's technique), a gen-
eral histological stain and for the demonstration of
inclusion bodies

Picro - NIGRrosIN for Eleidin and Keratm

PrROTARGOL - GALLOCYANIN (Foley) for nerve ﬁbres sheaths
and cells s

PURPURIN for calcium deposxts in pathologxcal tlssues e

Quincke ReacTiON for Haemosiderin

RuoDpAMINE B - ANILINE METHYLENE BLUE for splemc and
lymphoid tissues :

SAFFRON for connective tissue.

SAFRANIN - CRYSTAL VIOLET - FAST GREEN - ORANGE g
(S. S. Kalter’s Quadruple Stain)

SAFRANIN - WATER BLUE (Unna) for Collagen ﬁbreo

SCARLET R - ETHYLENE GLYCOL, an improved technique for
staining fat 55 i

Scarcer R for staining fat .. o

SiLvER CARBONATE - ANILINE BLUE - FAST GREEN, for
reticulin, elastin and collagen

SiLvER NITRATE - GoLD CHLORIDE - PARACARMINE (Da
Fano) for Golgi apparatus

SILVER NITRATE - HYDROQUINONE for the detectlon of gold
in fixed tissues of experimental animals :

Supan Brack (J. R. Baker’s technique) for lipids .

SupaN BLACK, a specific stain for neutral fats

Supan Brack - ETHYLENE GLYCOL, an improved techmque
for lipid staining . .

SupaN BLUE for demonstratmg degenerated myelm

SubpaN Brown for acute fatty degeneration not shown by
Scarlet R oo

Supan 2 for degenerating and 1ntact myelm and fat

TuioNIN (Ehrlich) for mucin

THioNIN (Ehrlich) for the dlfferentxa] stammg of entamoeba

TuroNiN (Ehrlich) for nerve cells

THIONIN for demonstrating mahgnant cellsin blopsy matenal

ToLuipiNE BLUE for mucus

TricurOME STAIN (G. Gomori) for connectxve tlssue, etc

TricHROME STAIN (Masson), modified for pituitary gland,
epithelium, thyroid nerve (normal and tumour) ctc.

- xvii

g
Page

188
189

190
192
193

193
194

195
197

197

203
204
207

208
209

209
210
211
212
213
213
214
214

215



CONTENTS

URea SiLver NITRATE, for nerve fibres and nerve endings

VERHOFRFF’S STAIN for elastic fibres, nuclei and collagen

WATER BLUE - ORCEIN - SAFRANIN for demonstrating epith-
elial fibres ..

WEIGERT - FRENCH ELASTIN STAIN (Moore s modrﬁcatnon)
for elastic tissues .

WEIGERT - PAL TECHNIQUE for myelm in bram and spmal
cord and for peripheral nerves and ganglia s

WooL GREEN - HAEMATOXYLIN - PoNcEAu S. for connec-
tive tissue and muscle

WRIGHT’S STAIN for general dnﬂerentlatxon of blood cor-
puscles; for malarial parasites; trypanosomes, etc.

SECTION 3—BOTANICAL METHODS

Normal and Infected Tissues

(a) GENERAL TREATMENT OF TISSUES .

(b)) MISCELLANEOUS MICROCHEMICAL TESTS
Aldehydes—Aleurone— Amygdalin—Amylodextrine
—Anthocyanin— Arbutin— Asparagine—Calcium—
Calcium Oxalate— Callose— Carotin— Cellulose—
Chitin — Chlorides — Chlorophyll — Formic Acid—
Glutathione — Inulin— Iodine — Iron — Lecithin—
Nitrates—Pectic Substances— Phosphates—Phyto-
sterol—Potassium —Proteins—Saponin— Sodium—
Sulphates—Tyrosin.

(¢) STAINING TECHNIQUES

Acip FuchsIN - AURANTIA for differentiating between bac-
teria and mitochondria in infected tissues

Acip RUBIN - AuranTIA - ToLuiDINE BLUE (Kull’s Stam),
for starch grains and mitochondria 4

ANILINE HYDROCHLORIDE, a rapid method for demonstratmg
lignified tissues

Basic FucHSIN, AMMONIACAL for lxgmﬁed walls and cutm

Borax CARMINE (Grenacher) for bulk staining and for small
whole mounts

xviii

Page
217
218
220
221
223

224

225

229
230

247
247
248

249
249

250



