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The Microtome

The structure of cells and their nature of arrangement etc.
cannot be satisfactorily learnt by whole mounts, Therefore
sectioning  of materials s often resorted to.  Hut all materials
canaot be sectioned by the freechand  method, Materials,
especially unicellular forms and those that are not stiff to with-
stand the action of the knife, and those containing cavities,
Wwhich would be crushed out of shape if sectioned, require a
mechanical device, which cuts sections after surrounding and
supporting such materials, with some substance like wax which
impregnates them. Another drawback of freehand sectioning
i that sections of uniform thickness cannot be produced by
that method.  Further, sections of less than [0 pm! thickness
€annot be cut by the frechand method. These drawbacks are
overcome by the use of the instrument called the microtome.?
Microtome is defined as a device for advancing a block of
lussue a given amount, cutting a _slice from it, and ther, re-
advarcing it for the same amount, and 0 on. (Peter Gray)

Microtomes are broadly classified into two categories :

(/) those in which the block remains stationary and the knife
moves across it; and '

(if) those in which the block moves across a stationary knife.

The first group includes several types known by names like
Bench Microtome, Clinjcal Microtome, Sliding Microtome,
Sledge Microtome and so on, These are not useful in produc-
ing serial sections. They are, however, used in producing thin
sections of wood and other materials, of which serial sections
are not required.

SLEDGE MICROTOME o

Sledge Microtome (Fig. 15)isa device by means of which
a block of wood can be firmly held and presented to a moving
knife which, as it passes across the block, removes a section of

1 km=micrometre=0.001 mm. This s better preferable to designate
1/1000 mm than is our conventionally used term K or micron and is
used throughout this book.

*For a full treatment of microtomes refer ¢ “The Encyclopedia of
Biological Sciences”—Peter Gray 1965 : Reinhold Pub. Corporation,
New York. ' .
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mined thickness.  The thickness at which sgclions are
P““'C“"m']- upon the work for which they are required.  For
cut depenc sk :Cui”m of 20 um thick are prepired,
1:“”"1"“ W::|r| livn a Sledge Microtome, the block of wood of
(:Cn:l:L f;;m_,vcrhc face should have sides of not more thap
whic 1' e longitudinal face not more than 2 cm. long, is
Icm‘.‘m’tl Naples ’c]ZImP* which is a device that enables the
hcld‘ IIT ]‘\ “; be accurately oriented in respect of the razor. The
SP“‘_""}:'a‘ hc:Wy knife of wedge shaped section and is clamped to
:{:Z:I«igc, which slides along a groove on three bearing surfaces,

Fig. 15. Sledge microtome.

In some models the clamp is raised the thickness of the desired
section by turning an accurately graduated head which, in

i

rotating, turns a screw, which in'turn moves the clamp. In
others, the sledge, . on returning to.

cally moves the screw and thus r
previously determined increment.
The second group of instruments
Microtome and the Rotary Microtome. The Rocking. Micro- .
tome (Fig. 16) is operated by ‘moving a handle forward and .
backwards over a-disc. The Rotary Microtome (Fig. 17) is
operated by rotating a wheel, Both require no mechanical

skill on the part of the Opcrator and are easily manageable.
The Rotary Microtome is the most advanced type and has all

the mechanical improvements to produce good serial sections

its starting point automati-
aises the block through a

includes the Rocking
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In ribbon form. There are._many models mage by diffcrent

Fig. 16. Cambridge rocking microtome.

man.ufacturers, viz. Spencer Rotary Microtomes of the American
Optical Co., Minot Microtomes of the R. Yung of Heidel-
berg ; Rotary Microtomes of Leitz, Zeiss or Bausch & Lomb
etc. The Spencer model is described Below briefly.

Fig; 17. Spencer rotary.microtome.

THE ROTARY MICROTOME ,

There is a large wheel, the rotation of which causes the
block holder to move up and down across.the knife. The
material mounted on the block holder is fixed to the rotating
‘object clamp, a standard ball and flange type with screws to



e e e o a0 oowed position.
proviae kel I]((;cr» works on a horizontal feed mechanism
The object '}.]Of edscrew and a notched rachet ‘wheel, actuated
consisting of 2 1ctu;ns the feedscrew, automatically advancing
by a Pa‘ff'l WaIC 1thc upward stroke. The force of the feedscrew
the Spt‘c'“_’e"dotr; the specimen through an inclined plane. The
Is transmitte d equivalent to the thickness of sections to be
amount .Of feeetrcq& i shown on the side near the wheel, and
cur, 1n mlcrogl a knurled button, A crank at the end of the
can be set ovyides a convenient means of adjusting the object
feedsch‘W'fP"r and of returning the object clamp to the beginning
to the k;ﬂc gs‘c rew. When object clamp reaches the extreme
gnig:d ;()siti'on,.the feed mechanism dutomatically ceases tq

work. The knife is held in a rigid holder, which caq be tilted

through a wide range of cutting angles and is adjustable to ang
from the object.

The working of the rotary microto
observing an experienced worke»r afte.r
knowledge of the ‘anatomy’ of the ing
important factor in the production of good
of the knife used. The perfect knife edgel'is a must for good
sectioning. A solid knife supplied by the manufacturer i ideal
for perfect, cutting. edge, though use of safe
attached tg the kaife is resorted to by so
in the operation of the microtome is gjye

me is best learnt by
gathering a general
trument. The most
sections is the quality

me workers. The steps
D in chapter § (2).

ique®, McGraw Hill, New



2. Killing and Fixationa

These are two essential requisites for the processing of cells
and tissues. Both are usually performed by a single fluid
(called fixative), which may be a combination of usually more
than one chemical reagent. The term Killing means the sudden
stoppage of the lite processes with respect to the entire organism
and more specifically individual cells of which tissues are made
up of. Fixation is commonly the preservation of all structural
and cellular elements in as near their original state as possible,
or agood fixative is one that changes the cell chemistry the
least and- preserves the cell structure ‘he best (Schiller 1930).

The goals of killing and fixation are the following:

(i) To preserve cell structures and contents in as natural
a ferm as possible. | S

(ii) modify the refractive index of-some of tie cellular
elements so that they are made better distinguishable
under the microscope.

(iii) Te make materials resistant and hard to reactions

during further treatment in processing.

(iv) Te prepare the material to improve upon effects of

certain stains. |

REAGENTS IN KILLING AND FIXATION -
No single substance has been found to meet the requirements

of successful fixation. So combinations of many reagents are
| often used. The general principle involved in the combining

of reagents to form a fixing fluid is to secure a balance between
all the properties of the reagents involved : (/) A substance
which tends to shrink cytoplasm must be mixed with one which
tends to swell cytoplasm. Two reagents having identical
disadvantages should never be combined. (/i) Substances
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1d not as a rule be combined

‘dised shoui
ful reducers. Alinough there ar€

that are powel o :
| reagents recommended for killing and fixing,
neral properties and specific

on reagents, their ge
discussed here, SO that students can familiarise

em and can recognise them.

with reagent:s
many chemicd
the most comm
uses are briefly
themselves with th
1. EtHvYyL ALCOHOL! C

Miscible with water. Boiling point 78.3°C. - nflammable.
A reducing agent. Dissolves fats andﬁpho;spholipids, Very
rapid penetrability.' Shrinks. tissues and hatdens very much.
Precipitates albumen and globulin, nucleic acids and glycogen.

Makes tissues difficult to stain.

2. FORMALIN
Formalin is the trade name given to an aqueous solution of

formaldehyde, 409 by w‘eight. Miscible with water. A reducing
agent. No effect on fats. Slow "
v n fai 1 penetrability. Causes no
rinkage; but causes shrinkage in alcohol.
ning effect. Makes tissues difficult to : n. ory great parces
Fumes are extremely irri{a tliﬁ ;ut (t, to stain, except with acid dyes.
ely irritating to mucous membranes.
3.  Aceric Acp T
Miscible with water, Very ; S
hardening efict, Do, Very rapid penetrating agent. N
fissues soft and.in oes mot fix cytoplasm and fats.: Mak
action on staiats capable of being hardened by alc = .
. 8 Precipitates nucleoproteins ool N
. PICRIC ACID (Crysta] .
Miscible with cor
cible with water, N |
e i - -
penetration. Causes grea 0 effect on lipids. Fairly rap

Precipitat rink ft

es : Inkage. Very lj

o 2ll proteins ang mak%s theery.hme hardening effec
ST 3 ‘ m incalinhle (v womd - o



6. PotassiuM BICHROMATE
Miscible with water. An oxidiser. Should not be used

with alcohol or formalin. Slow penetration. Fixes cytoplasm

and mitochondria. Causes little shrinkage. Slow hardening.

7. ProrIONIC ACID

Miscible with water. Modifies hardening and shrinkage
effects of alcohol and formalin. Preserves nuclear details.
Good penctration. Tends to sweil tissues. Tends to soften
also. Fixes nucleoproteins. Reduces staining of cytoplasm.

8. MERCURIC CHLORIDE

A rapid fixer and a powerful precipitant of proteins and
nucleic acids. But it tends to shrink tissues. Transparent tissues
are rendered opaque as soon as fixed. Aquous solutions must
always be based upon distilled water. Thorough washing 18

essential.

9. IODINE c
Penetration rapid. Excellent for fixing microscopic plant

forms.

KILLING AND FIXING FLUIDY ..

Fixatives fall into many groups‘ according to their ingredients.
Some formulae are stable and can be prepared and stored for
use at any time. Some, however, must be made up immedia-
tely before use. There are a few basic formulae, the number
of which has been increased from time to time by changes'in
combination of ingredients or modifications in amounts thereof.
Some of the fluids are known by the names of the investigators
who first devised the type of formula. Some are known by
names of the major ingredients. |

The most important formulae are the following :

1 For an exhaustive list refer ‘‘Plant Science F
i | ormulae” M
Ivimey Cook, 1965, MacMillan & Co. Ltd., London. clean and
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l. ACFTIC ACID—ALCOHOL MIXTURES
(1) FARMER'S FormuL A
Glacial acetic acid 5 mi
Absolute alchol 15 ml
Recommended for root tips and anthers for cytologicat
preparations. Fixation time : 15 minutes for root tips and 1

hour for anthers. ‘Wash and store in 709, alcohol

(i) _CARNOY'S FOorRMULA®

Absolute alcohol ~ 10 ml  fo e
Chloroform . 15 ml e\
Glacial ac:tic acid 5 ml e e )

Recommended  for root tips and anthers . for cytological
preparations. Fixatio-ny'timfe : 10—15 minutes. Wash in 85%

alcohot and store in same. |
2. FORMALIN—ACETIC ACID — ALCOHOL MIXTURES

e

(/) RAWLIN’S FORMULA/F. A. A. . o\
Ethyl alcohol 95% 50 ml ‘33
Glacial acetic acid- 5 ml. -
Formalin o 10 ml — ~
Water 35 ml e

Recommended for algae and materials for histologjcatl

[ ———

Studies. Has good kardening action and materials may be

Stored in this for yeard even. A lower % of alcohol may be

(ljlsed While. fixing delicate objects. For hard woody materials
ecrease acid and increase formalin. Fixation time : 18 hours.

Wash in alcoho] and store in same,

(il.) Pu'ﬁ‘hh =



- 3. ’Dehydration

media in which stained

i Water will not mix with the usual
The paraffin

/’ . “
and sectioned materials may be finally preserved. aral
are impregnated for serial sectioning

with which the materials | '

is also not miscible with water. The purpose of dehydraticn 15,

therefore, to remove all traces of water fromm the g:e\ls and
]

tissues before cither impregnating or finally mounting.-
ating the material with a series

(Dehvdration consists of tre
ively decreasing concentrations

of solutions containing progressi
of water and a progressively increasing concentration of the

dehydrant.”
The dehydrating agents are changed by decanting them from

materials and immediately flooding the material with the next
grade of fluid. The material should not be allowed to become

dry at any stage. The interval in each grade must be deter-
mined by the size, nature of the material and the solubility of

the residual reagents left in the materials.
are helpful in judging the interval are :
(i) Long intervals in low concentrations make tissues soft

Two maximrs that

and

(ii) Long intervals in high concentrations make materials

brittle.

Peter Gray (1954) recommends that the materials .to be
dcl}ydratcd should be suspended towards the top of a tall
cylinder of dehydrant, since water is heavier than most of the
dehydrants.

(In the last but one grade of dehydr '
2! ! ant ¢ 1
oo D ¢ B ' y a'very _sm'\ll. quantity

, powder may be added to colour the material dehy-

drated for embed&ing in paraffin. This helps in locating
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. ' , ished
terials, otherwise rendered transparent. in the fini h
Nateriais. - :
" fiin blocks prepared for sectioning.
pm,h ;

Reagents in Dehydration

Many reagents have been recommended for. use as dehyd-

( Some of them are merely water removing, while othf_:rs
AN water removers and solvents for paraffin  with
.u‘t. hoth ':‘riqltq arc impregnated before sectioning and the
wlm‘i“m":::m“; ih which materials are mounted.  Some of the
:,::‘::','m,mn:mt dehydrants are treated below,

1. Eruvi Arconor/Isorropyr, ALCONOL,

The most commonly used dchydr-atin
Isopropyl alcohol can be u.scd exattly in th
alcohol, is cheap and easily procured.
recommended by some textbooks, but
materials due to its high toxicity and dr
that damages structures. |

After ascertaining the strength of alcohol sg
with distilled water, about 200 m] of 5,10, 15
40, 50, 60, 70, 80 per cent. alcoho] b
glass stoppered reagent bottles.
95% and absolute alcohol.l
decide upon which percentag
for dehydration, Materials fi
washing may be directly.

g agent is ethyl alcoho).
€ same manner a5 ethyl
Methyl alcohol has been
rarely used with plant
astic dchydrating action

pplied prepare
» 20, 25, 30, 35,
Y volume, to be stored ip
Next in the series will be
After the materials are washed
e of alochol is to be started with
xed in such ftuids that Isquire no
dehy,drat.ed. Begin with a grade that
' the fixing
| gin from 59 alcohol.
I which materialg are left in each grade
for root tips and small pieces of leaf and

blocks of Wwood, upto 709% and 1 hoyr and
y for 80, 95 and 1009,

Normally the time fo
shall be 30 minuteg
12 hours for large
24 hours respectivel

2. ACETON E2

The series ¢ be prepared with distilled water are : 7.5, 10,

! Absolue alcohol js 10go

ethyl atcohol;  Cap be prepared by distillin
rectified gpir;, or purcha/:cd ¢ ica .
: _ a$ a chemical—s< 5) "
Withoy: licence, A cqholum Anhydratum
Cetone g hxghly volatile
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L9
60, 70, 80, 90, 100 per cenk Intervals -
ur in each grade. The procedure 18 iy

15, 20, 25, 30, 35, 40, 50,
hyl or isopropyl alcohol. 'h;

can be less than one ho
exactly the same as with et

"3, GLYCERINE (GLYCEROL) o
‘Glycerine is a thick, colourless, sweet-tasting liquid apd is an , |
excellent reagent for dehydrating delicate materials like lea-
mentous algae and fungi. It has a high boiling point (290 C)
and so water can be removed by evaporation. Jf the progres-

sive dehydration is done slowly plasmolysis is avoided.
The material is washed well and transferred to a large volume

of 5%, glycerine, taken in'a wide-mouthed jar. Leave this jar
dust in a room until the water

open but well protected from

evaporates leaving the material covered by glycerine. Evapora-
tion can be hastened by keeping the jar in an’oven kept at 35°C.
After a nearly anhydrous condition is reached give a change of
pure glycetine and proceed for infilration by paraffin method

or whole mount.

4. Both normal butyl
are usefu. as dehydrants.
~dvantage that they can be directly
nation since they are also solvents
grades are prepared in"combimation Wit

" tabulated below :

!‘i

alcohol and tertiary butyl alcohoi
These alcohols have one additional
followed by paraffin impreg-
of paraffin, The different
h ethyl alcohol and are

| )
I :
. Ethyl alcohol- Normal butyl - Distilled
Series No. 959, in ml alcohol in ml water in ml
I 20 10 70
2 25 15 ' . 60
3 30 25 45
4 30 40 : 30
5 25 55 20
76 312(5) 70 10 .
8 1 .
N - 100 0 n,

Table 2. Normal butyl alcohol series (after Sass)

After an aqueous fixative, wash in water and transfer to
alcohol br nging upto 309, and then pass through the above
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in the rest. o ) .
The series with teriary butyl alcohol is given belov';

s e

.Absolutc

| Serles 95% Ethyl Tertiary butyl  Distilied
| No. -alcoholin ml alcohol alcohol in ml  water in ml
T 50 10 40
7 0 50 20 30
|
A A 0 50 35 15 |
4 0 50 50 0 |
s 25 . .0 - 75 g
l B

Tabl_é 3. Tertiary bu.fyl’alcohOI series (after Sass)

Dehydrate first in ethyl alcohol upto 50°, and then pass through
the above. Make three changes of pure tertiary butyl alcohol.

5. DioxaN

Dioxan (diethylene dioxide) has been given many attributes
by experienced workers. It does not require any other reagents
to be mixed with it for dehydration. It has no drastic plasmo-
lysing effect. It has very rapid penetrating capacity. It does
not make tissues brittle. Further it reduces the number of
separa.c steps in the: process of dehydration. In spite of these
advantages Peacock (1966) warns that dioxan vapour may have
long term effects, not yet known, upon humags,

The following series are recommended for materials washed

in water fixing. Make two more changes of pure dioxan.
wszg,; No Dioxan  *  Distilled water Duration in each
o in ml in ml in hr
| 1 35 65 4—12
2 65 35 4—12
3 1009 4—12
Tub}c.4. - Dioxan .Serics 1.

y ﬂ’txid_éont_aining about 50
can be the following one.
re dioxan, |

For materials fixed ih an
alcohol the series

more changes of pu

7o

Finally give two
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Series No Dioxan Distilled water Duration in cact; ‘
) in ml in m] in hr
! 50 50 - 4—12
2 65 35 4—12
3 100 0 4—-12

Table 5. Dioxan series 2.

CLEAR;_NG OR DEALCOHOLIZATION

that are not solvents of wax (like the ethyl and isopropyl alcce
“hols) ‘to solvents of wax is customarily called clearing. The
Clearing action is merely incidental to the function of the
reagent to serve as a solvent of wax. Clearing is 159; an essential

" T TR Tt e p 4

step in processing plant materials, but begomes necessary when '
“materials are dehydrated in Teagents that are not miscible with t
‘wax used in ‘paraffin method of preparing serial sections or the
resinous media in which sections or preparations are permanently
mounted.

The transfer of materials after dehydration in the reagents \

REAGENTS IN CLEARING
1. XYLENE (xyLoL)

Xylene, bei:/tér known as Xylol, is thé conventi_onal reagent
used for dealcoholization before materials are transferred to
- solvents of paraffin. = A graded series is-preferred.

Xylene/ tricholoro-

- Series No. Ethiyrl a:llﬁohol ethylene in ml Dlillga];iron
1 75 . 25 ' 3
2 50 50 | 3
3 25 75 3
4 0 100 3 lae
\ ' | Te s>sible
Table 6. Xylene/Trichloroethylepe series for large Pusi’ n,

of tissue

‘e

fTrichloréethylene is a good ‘substitute for Xylene and can be used
exactly the same way. It is non-toxic and nop-inﬂammable.



4. Stains and Staining

Staining means the use of dyes to render various tissue
constituents visible and distinct from one another, Different
parts of cells or tissues react differently to colours due to their
chemical and/or physical differences, Thus they become easily
visible. The preparation, experimenting and uses of stains
form a separate science in itself,

The now widely accepted theos

y of staining is the view
advanced by

Witt (1876). The presence of colour in a chemical
is by the presence of groups or radicals called chromophors.
The material that contains these are called chromogens. The
power of imparting this colour to other substances is given
chromogen by the presence of an auxochrorme.
are either acid or alkali radicals
the solubility of stains.

to a
Auxochromes
» Which also are responsible for

There are many ways in which a colour may -be caused to
:+cmai on a particular structure,

(i) The ionized stain becomes
by surface adsorption.
(ii) A definite chemical combinat
the dye and the tissue. o _ 4van-
(iii) - The saturation of a ‘material with a dye and the bossible
quent precipitation of the dye in place by the yfci1n
solvents for dehydrating in which the dye is n ’

ot so
(iv) The tissue is first caused differentially to absdr
substance with which the d

: ye subsequently makes a,
Insoluble compound, These substances are called
mordants. |

precipitated . upon materials

ion m entered into between

Stains aré classified into many based on varied principles.

-



The coal tar dyes are mainy. 1€y dlt plUlpyae 2=
depending upon their chemical nature.. Picric acid, Orange G,
Alizarin, Methylene blue, Safranin, Light Green, Fast Green,
Basic Fuchsin, Erythrosin, Eosin are some of the coal tar dyes.

~ The more important stains, their preparation and uses are
given below:

1. ANILIN BLUE/COTTON BLUE [CHINA BLUE/SPIRIT BLUE

Both ag.eous and alcoholic solutions are used.

Anilin blue ' 1 gm
Distilled Water ur
859, alcohol 100 ml

This is excellent for filamentous algae and fungi. Stains the

cell walls and achromatic figure used in combination with

- safranin. | ) | |
" Cotton blue in Lactophenol is prepared with

Phenol ' 100 ml
~ Glycerine 100 ml
Lactic acid 100 ml
Distilled water 100 ml

This is used for fungi in whole mounts.
2. Basic FucHSIN/FEULGEN STAIN

Basic fuchsin 1 gm
959% alcohol | 100 ml
Distilled water 100 ml

‘%‘ " This solution is used to stain bacteria as well as the vascular

_system in higher plants. - The Feulgen stain is prepared in the
following way. | "
~ Bring 100 ml of distilled water to boiling. Remo
of heat and immediately dissolve 1 gm. of basic fuy’s jadyan-
solution cools to 60°C, filter and addto filterate , bossible
bisulphite and 10 ml of IN HCI Stopper and stop- nfusion,
the dark at room temperature for 24 hours. Filte? -
Feulgen stain prepared in the following way is f
ideal : Dissolve 1 gm.'Basic fuchsin and 1.9 gm. sodium .. i~
sulphite in 100 ml 0.15 N HCl in ¢ conical flask and shake

$ uf"F‘J



3. - BISMARK BROWN

Bismark browp - 2gm
Alcohol 0% -

alls and plapg IuCin, ‘Thig ;g recom.
mended as a single stajp for X,y_l_;a'_ria stroma, Sargassum
conceptacle etc. | o
4. CONGO RED / Dranpr RED
Distilled water - 1IN0 m)
This is specially recommended._for rusts

Jink, dissolve, coo and filter.

seard £ dissolved jp glacial acetic ac;

>t Storeip a: refrigerator,
880 .ur cytologica) Preparations,
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7. CarpoL FUCHSIN |
Dissolve 0.3 gm of basic fuchsin in 100 ml of 5%, carbolic
acid.
This is used for staining bacterial smears.

8. ERYTHROSIN

-

Erythrosin 1 gm
Alcohol 95%,
or clove oil 100 ml

Stains cell walls. Excellent counter stain for Delafield’s
hematoxylin. Stains gelatinous sheaths of blue green algae.
Apply only for 10 seconds if in clove oil.

9. FAastT GREeN FCF

Fast green . 1 gm
Clove oil 75 ml
Absolute alcohol 25 ml

Filter when sufficient time has been allowed for the stain to
dissolve completely. The stain acts on ndn-lignified tissues and
on spindle fibres. Good counterstain for safranin. Fresh stain
is not to be used. Does not fade. .- -

e
b

10. HEMATOXYLINS (i

Hematoxylin has a great affinity for metals. Most formulae
include a mordant containing either aluminium or iron, or
potassium alum. The colour resulting from staining depends
} on the mordant used. Hematoxylin is of great use in- histology
nd cytology. There are several formulae named after many

rkers | .
. i) HEMATOXYLIN—HARRIS’
A Hematoxylin crystals 2 gm A
Aluminium chloride 1 gm , sadyan-
Alcohol 509 - 1000 ml 7\oss1ble

Heat ona waterbath until dissolved. Add 6 gm ~ nfusi’ m,
oxide and filter. Add to the filterate 1 ml conc. hyt
acid. :

| (ii) 'HBMATO.XYLIN DELAFIELD’S (Modified)

Dissolve | gm of hematoxylin crystals in 6 m | absaite
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alcohol.  Add this drop b
tion of ammonia alum, Fy

week. Filter, and add 2.5 mi glycerine and 25 m|

) ‘ methyl
alcohol.  Pour into a shallow dish and expoge 1o a quartz
mercury vapour lamp for 2 hours, ()thcrwise the above solution
takes two months to ripen,

(iif) HEMATOXYLIN / IRON-ALUM-”EMATOXYUN ;

HEIDENHAIN'S
This formula includes se

parate mordanting solution, byt
hematoxylin stain does not req

uire long ripening time,

Mordant :
Iron alum 4% 500 mi
Glacial acetic acjq 5 ml
\ Sulphuric acid 109, 6 ml
Stain : L
‘Hematoxylin - 1 gm
Distilled water 200 ml

Bring water to boiling point, remove SO

urce of heat and adq
the dye. Cool and store in a refrigerat

or. Dilute staip before

1 dd 1 gm of hemato-
xylin after removing source of heat._

Acd 5 ml of phenol. Cool
and store in a refrigerator . for one day. The stain cap be used
without dilution. - - 3

Il LiGHT GREEN SF / ACID GREEN
-

or - Light green SF~ | gm
' :r“] Clove oil 75 ml
Y um,, Absolute alcoho] 25 ml
U cdae

good cytoplasmic stain.  Staing cellulose walls too.
~—— be staining agent. b t fad Recommended for
Jiniy, - g agent, ut soon fades. Recomm .
d ‘.(”:mento.us algae. Light - green SF reduces safranin,
o st Should not be allowed to react for more time,

TV MALACHITE GRegy | EMERALD

[ LIGHT GRErn
» Malachite green

05 gm
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Alcohol 95% or 100 ml
Clove oil or Distilled water

Stains cel) walls. Endodermis, bast, cytoplasm, nuclei and

ch g ; oo e :
o l'Or.Opldsts. Provides good combination with safranin for
alning pathlogical specimens.

13. Metny LENE BLUB

Methylene blue - 0.3 gm
Alcohol 959, 30 ml
Distilled water 100 ml

Dissolve the dye in alcohol and then dilute with the distillec

V&;ater. This is a bacteriological stain. Used to stain yeasts
also.

14. OrancGE G |
Orange G 1 gm
Alcohol 1009, 100 ml
Clove oil A 100 ml

Dissolve stain in alcohol and add ciove oil. Allow alcohol to
c¢vaporate. This is a most useful cytoplasmic counter stain for
sections previously stained red, blue or green. '

15. SAFRANIN O

Safranin O 2.25 gm -
Alcohol 959%, 225 ml
Dissolve dye in alcohol and dilute to required concentration
with distilled water. Stains lignified, cutinised, and suberised
structures as well as chromosomes, nucleoli and centromeres.
‘Excess stain should be always washed away. A good combina-
tion with Fast green FCF.
The principal botanical uses for conimon stains.

CELLULOSE CeELL WALLS ‘ v
Hematoxylin / "“dt’an'
Fast green FCF " ﬁoss&b[e
Aniline blue nfusi v,

Bismark brown

LioNIFiED CELL WALLS

Safranin

Malachite green
. ' rd
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berately understained first,

-0 IRIUAID Violet

CHROMOSOMES

Iron hematoxylin
Crystal violet
Carmine

Orcein

FILAMENTOUS FUNGt 1N Hosrs

Iron hematoxylin
Safranin

Fast green FCF
CYTOPLASM |

Fast green FCF.
Orange G |

- Congored
Erythrosin

-BACTERI_A S
Carbol fuchs_in
Methylene blue |

Methods of Sta.i_ning;, . 1 \'_

L. Progressive Slaining

This js a method ‘useful for
"l 0, ] L[] L]
nl(;rtahli.deslred mten- |
afly ,0der the microscope

rly ¢, . . .
| al 'ect stamm-g Intery

/er. I examinjp
f th, :

Piece of glagg IS cut tb‘ the size

ing reagents.

beginners,

+ - 1he tissue g frequently
1

al fgr a given subj

of the Stage' of the microscope
g wet slides, This prevents damage
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STAINS AND STANING
Only 10 minutes for hemalum, but another set fixed in Craf may
the correct

require one hour in the same stain.  To determine
time requirement in stain, stain 3 slides of a material for three

durations, say 10 minutes, 20 minutes and 40 minutes respecti-
vely. Mark the slides. After staining rinse the slides with
distilled water and wash with 0.1%, sodium carbonate solution,
then examine them under a microscope, without condenser under

10 X objective. The tissues should not become dry during this
Nuclei should be blue black, cellulose

quick examination.
hereas lignificd cell walls should be colourless.

cell walls black, w
Plastids must be pale blue and cytoplasm pale grey. If these
are not achieved transfer the slide from water to hemalum for
Rinse and give a sodium carbonate wash,

another interval.
repeat observation until satisfactory results are obtained.

2. Regressive or. retrogressive stainings
The tissue is deliberately overstained first and then destained.
or differentiated until the desired intensity is attained. The

usual destaining agent is 70% alcohol to which 19, acetic acid
or 0.5%, conc. nitric acid or hydrochloric acid is added. After

proper differentiation the tissues are immediately washed.

3. Counterstaining.-
part or parts of cells or tissues.

This involves staining certain
with a particular dye and the other parts with a contrasting

colour afterwards. But in fact both the dyes colour all the
parts, but by differential displacement the two colours finaliy
appear at different parts. (See Method 11 in Chapter 8)

4. Double, triple and quadruple. staining

The use of two, three. and four contrasting coiours used
simultaneously is known by double, triple and quadruple staining
respectively.

Double stain :  Eg. Safranin O and Fast green FCF

 Eg. Safranin O, Gentian violet a~<

Triple stain :
Orange G. sadvan-

Eg. Safranin O Methyl viol 'b
e FCF and Orogs G. L1

(See Method 24 in Chapter 8 for triple staining).

Quadruple stain :



6. Whole Mounts, (

) yt()]ogina]
Methods and Maceration

WHoOLE MOUNTS

mat?;it::;;e lIil;(ount Preservation is adopted for a wide range of
his by e wpolc plants, stems, leaves, flowers and fruits.
©IPs to retain the natural colour, form, and shape and
also prevents decay. |

Mlcroscopic Mmaterials like museum specimens are best
Served in ethyl alcohol of formaldehyde solution. Both of
them have the disadvantage that they cause shrinkage and Joss

of colour, A slightly modified preservative contains :

Water 93 ml
Formaldehyde | 5 ml
Glacial acetic acid 2 ml
This is found to be ideal for algae. The following solution
is even better. |
Water 72 ml
Formaldehyde 5 m]
Glacial acetic acid 3 ml
Glycerine 20 ml

This is excellent for préserving filamentous algae. The-
following formula is suggested for retention of colour in Algae.

Copper sulphate - 0.2gm
Water 35 ml
When the copper sulphate 'has completely dissolved, add
Glacial acetic acid =5 ml
Formaldehyde 10 ml

Ethyl alcohol (95 %) . 50 ml



At O B .
) )l“("‘}”(’”r

penetration of the solution Uﬂzcn’cddif F
.cc‘cd to a vacuum Pum ,“Dir:n()r the ﬂteri 1] \r
sub}l?or preserving the Colours (¢ Tuitg the foy,.
gested (Hessler) - Pllow; g VJ%utmnx
SUEE®:
Water ‘ 001 m|
Zinc chloride 5 -
(Disselve in boiling Water an4 filter) ‘
Formaldehyde 5 i
Glycerine S |
McWhorter and Wi, (1936 Bive thq follm_,,in
reserving ﬁlnmcmous algnc, fungi and Such “Cag %lutm_ for
!;hc so'u(ion mu}’ bc ung rOr tcmporary m() lng 'lg ;]:‘l“"r]dh
Formalin 6 m|
Acetic acid , S m
Water | 50 m)
TEMPORARY AND SEMI-PERMANENT SLiDgg

A very simple'm.ethcfdpf preservin’ “Mall filamep, US ao,
and the like js Placing jt ;p a drop of 0% Blycerine d cover,
ing with a cover sl;p. But this jg Pure] Atemporary

An_im’p‘ro‘ved_pr-cs.ervat;ve a Oting dium g the
Lactophenol'mo.untang. F.uarnentou ae Spirg 78, Ulpthy
etc. and fungi like Rlzizopus, Aspergzllus em’cillium, P ¥tophtorg
and Pythiym may be Mounteq jp this. me fum,

AMAN’s LACTOPHENOL". |
Pheno] (melted) | 20 m]
Lactjc acid 20 m]
Glycerigea 40 m|
ater 20 m]

Prior to Mounting in- this medium the myper;y; may  be
Stained cotton blye o aniline b)ye (Page 39) - e Excess
Stain may pe Temoved py 8iving’a wag}, in the liquid jtse|f

LYCER|NE JELLy | |

<8 medjym, hag SOme
Possesg, Propertjeg Of pres

Merits gyer pure
€Ivation g well,



Gelatip
Water BSOgr:xnl
Gl}’cerine . 35 ml
P . |
The :]en.O] d"SSOl.VCd In 10 drops of water 5 gm.
'Componfntztm 'S dissolved in Juke-warm water. The other
are : , ) .
4 closed boty)e. added to it and then filtered hot. It is kept in
aterials like f

- lamentous algae and fungi are stained in
~laematoxylip (Page 8 g

in the (Fa 41) and then dehydrated before mounting

tio glycefme_;elly. - For dehydration, the glycerine evapora-
nAmCthOd 1S suggested (Page 33). '

: small quantity (as big as match head) of glycerine jelly is

Placed on a g)ide and melted. Then the material to be mounted

- .ls“removed f:fom the glycerine and transferred into the warm
nd o the slide. A clean' cover-slip is now put over the jelly

and presse-d gently "to extrude the excess jelly. After cooling,
the excess Jelly around the cover slip is wiped off. The mount

is then scaled off with any of the quick drying sealing com-
pounds (Refer Appendix). |

Permanent Whole Mounts

. The previously mentioned methods are all .temporary and
liable to be spoiled on handling. Constant handing demands

the preparation of a permanent nature. The method is outlined
-below : - o

R

Filamentous algae like Spirogyra, Oedogonium or Batrachos-
permum or the like are first killed in any fixing solution. Then
the excess killing solution is washed off with water and the
material stained with a self-mordanting haematoxylin (Page 42)
for about % to 1 hour. The stain is now washed off and the
material transferred to a destaining solution of 0.19% hydroch-
loric acid in a cavity block. Stir well and then drain out, wash
in tap water and examine with a microscope. The washing is

repeated until the nucleus and pyrenoids alone retain the
colour. -

VENETIAN TURPENTINE METHOD

The material is stained and dehydrated by the glycerine
evanoration method. It is then mounted nermanentlu e A

AC A,



FREE HAND SECTIONg
1

tin the case of smj,

E;:;f and animal n;n¢e
all fnt’ h.ght from passing th
preY

B T

I, thin tra.nsparent
rialg are o

Od e,
Paque thickm’ Almogy
rough, Th

: e Decessity Oinqugb to
a material is to allow nough light ¢, 48 throy g 5 *ection,
ing ible to see Clearl}'d . , makmg
it I’I‘;s:be material is sulﬁcleptly harg to Withstang & Press
f sharp cutting .111_,3“' umeng, a f;ee hanq Sectiop tak::
0 embedding will be necessary th‘en._ -Xtremely thin tions.
gozh"" as 10 pm can be cut by.experience and giyy The
method consists of Girmly hogdmg 4 prece of freg T Preserveq
material between the lt:ft_ hand thump and fore-fin
with a sharp razor (Fig, #5).  The razor

sharpness and prefejrablj' pla

- d cutting
| must p sh
00-Concaye, 4
cores blunt it may be stropped,

SER——
R
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Section:
tlonmg can bC pcrfc

Vvertic
ally gp|it piece of cted by placing the material in 2

tapj :
Ploca stem), The fo ‘?"h (Aeschynomene aspera root Of
ab L. rm g g(mdo l(?w'"g procedure may be ad- pted
out §5em, piece of pith into a rectanguiar block of

-~

Split i i
plit it vertically to § length.

Place the
firmly i the ":ng'l:’c'ldmatcrinl vertically in the slit and hold
a longitudip and between the thumb and fore-finger. (If

al section i .
horilontallyi ;ctlon is desired, the material must be placed
4. After “l ctween the lobes of the pith.)
placing a drop of water on the concave surface,

hold th
€ raz y '
ot exactly horizontal, handle directed away from

you at level with the pith,

5. Dra
D WRthc razor towards the body in a long, siiding
oot - Repeat until thin, good and complete sections are

6.
materi ]Care should be taken to see that the cut surface of the

erial and the pith are not oblique lest sections becyme
oblique.

7. Transfer the sections from the razor with a brush to a
watch glass containing water. -

8. Select only thin, complete sections for observation.

9. The sections may be stained suitably.

For staining procedure refer Selected Methods.

2. 'SERIAL SECTIONS

The Paraffin Method

Where objects are cut into a series of sections, each of which
is mounted in consecutive order on a slide, the preparation is
known as a serial section.. Serial sections have certain advantages
over frec-hand sections. From serial sections of an organ is
possible to reconstruct the external or int.ernal structure of the
organ, of 2 tissue system, or evena single cell. Further, the

course of orientation of vascular supplies, the intact cellular
a tissue, modes and levels of differentiation of

anisation of ‘
e Jationships between hosts and parasites etc.

organs, structural re . .
can be studied in the correct perspective only from serial

gections.
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'lff""\ [()'- , -
The most convenient, reliabyq Ang
¢ 1’ ‘
. . . W
‘ r(’“‘chmquc to produce Seria) g, . urlﬂ,}, seq
t«f -ts that are not stiff and that LIS th, Pa ;ch()d in
byec! ., . - Co tain ., . Pra in :
b ' ¢ ! p a3 r‘:’ ' :
‘ ypregnate the material ap fesery, Itq ?M hich Wi i
jmpree Sting it agai TR IP :
i o time resisting it {lgamst the i At of 1he And r"’rr a5,
!ﬂ‘_’:c P.”‘;lmn' wWax s ”\c 'q"hs‘“ﬂ(\ ch ) f‘lmmz ot t the
' ' Ay C
knt task.  Wax g : |

jigh this Preferre,

, ' . 0O (,th(:r 8] r/‘:,-,m
n"rocc”"'”\c (t\H(W\ n hy (‘”mmc C],)' nameo U")Q;tan()‘h' ':‘

, C . ' Suel, ke

3rlodloﬂ) hec“"s:l w:’; rCUd]:y P:lﬁses fr() a o’()“](;h 19 'ZP”hirhn

tures that do pq 8poj D0 e »

hat sticky so that ribbong ¢ S¢Ctiong Can he m ]nd i o

“' i he . ’ . § ar -~
Preparation Ofsccllrcl)‘ns by Paraffip Methoy e.

) ons. ) 1 Mvglya
complex_operations (t n;(trodum; Paraffy, . N D’IV\_g Man,
and tissues IS nOL an easy tagk Paraffip jq introq ey - Of cells

cticles after all the water Containeq ; cellg 0 2s Minyte
ithdrawn.  This withdrawaj is and
wit

. tlSR]_]e_. -
e . CCompligheq S
during dehydration (Refer Page 32), The whc:,;ry gradual]y

making sections by paraffin Method CODSists of tpe ;'ollo;i:;
P '(,') Fixation e R
(i) Deh}’dration:‘.- \/
(i) Removal -of dehydrgnf
- (clearing) . ]
() Soaking of 'ma'ter'ial_ in molte
() Casting of wax impregnated Material into blogys
(v)) Attachment of the block to the holder of a microtome,
(vii) Cutting of seria] sections (microtomy),
(vii) - Affixing the ribbon in we])
slides.
(ix) Removal of wax.
(x) - Staining and mounting. | o
Fixing, dehydration, and clearing have been already described.
% - |

‘i‘f' nqt miscible With wax

N wax (inﬁltration)

arranged rows op glass

'

{

S & colourlecs. o ‘ iax, a mixture
! Paraffin i o colourless, cdoutless, -‘tasteless.f m.m_qal vz:.which "
of bydrocarbons, chiefly of methane series, many

X strictly is ¢ . Theterm
Mained from - petroleum, Wax - strictly is beeswax
“Pﬂfﬂm— a. . _ OB @& -
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SECTIONS

INF
-~ TRATION
AND EMBEDDING IN PARAFFIN

Inf
iltratj
Co - . lon co 2 n .
parrltammg the tisq::rts of dissolving the paraffin in the solvent
affin ang dccrc'\ . gradually increasing the concentration of
asing the concentration of the solvent. The

SO .
Ivent i then completel imi
The pRrafs ely climinated by decanting Of both.

Constant me]ti: UScfi for infiltration must have a known and

texture ang mutg point, appropriate hardness, smooth even

and volatile 3 bt} free from particles of dirt, including water

between 50_(;2001“: C.Ompnncm.q. Paraffin of melting points

Paraffin purcha dC 15 ideal for botanical work'. The bulk

block which o s¢ S first sampled by melting and casting a test

spots, Streaksn cooling must not contain any bubbles, opaque

room temper. or H.ltcmal frattures. On storing for 24 hours at
perature it should not show any opaque€ crystalline

Spots.

The :mi .

embeddif l‘ellm‘mar){ steps in the technique of infiltrati
g varies with the use of different solvents. They are

outlined in the following table.

on for

Dehydration and/or _
clearing in Technique of infiltration

1 .,_,,. . Melted paraffin® is gradually poured
. Xylene/Trichlo- | into the tube containing material in
xylene so that paraffin forms a suspend-

roethylene -
ed layer on top. Replace cork.

Add small alips of paraffin to tube
containing material in chloroform or
benzene. Let the chips float. Cork the

“tube.

2. Chloroform/
Beazene

y—BDH, Merck, Fisher etc.

Co. of USAis superior to
paraffin is cheap, but
ye mixed with

1 Commercial paraffins available are man
Scientific

Fisher tissue—mat of Fisher
crack. BDH-

paraffin and will not crumble or
e good result.’ This may be

used alone does not giv |
. peewax in the proportion 100 : I for general use.
2 Solid paraffin sinks in xylene due to lesser density O

f xylene.



10 [ppuial oty 200 S e R YA din,
rabie

. affin gradually dissolves and diffuses doypyne
m,oh:t:’r’lji When the paraffin comp’letcly dz;:;: ;
g T If the tube becomes full, decant some ap4 };e -a,:;
i o until a thin layer of undissolved paraffin remain?:
x| e solution. .,Thls may take- 2-4 days byt {sSueg ae
:nged by this. The proceis may be Speeded up if the
5 ure placed in a warm place (35°C) prefetably about 15cm

:::fmm g hghth elect,ric, bulb of 250 volts. gI\IOW the tubes




NYAUR B AR AR

are g
the m;fi(;r;;(l i and transferred to a temperature cqo-’A}b L s
€an use the them Ofth"j paraffin used. well equipped Our o
But a most rmostatically sontrolled ovens for this P ;:zr;cs
of electric b lélmple and convenient device will be using @ 8
up and d owu s fixed to a horizontal plank that can -
‘ween the bun oo @ vertical column(Fig. 26). Th.e dist :
$0 that parafri;lmg bulbs and the tubes must be adjusted
be placed in n Temains just in the molten state. -
net to Preva wooden box ‘and covered at the tOP
drowned in t;nt nocturnal insects visiting the tubes a0
e paraffin. .
seve];;lle dlmpregnaﬁon of paraffin may take a few hours 10
)t ays. One or two changes of fresh molten par.afﬁn may
moving the solvent from the tissue. 1t is important

that all the solvent be removed from the tissue.

~ tested by the ‘button test’ of Sass (1958). Cast a button
the tubes into 2 pan

fin by pouring some molten paraffin from

of cold water. (Promptly replace the specimen tube into the

oven!). Allow the test disk to cool thoroughly. The cooled
Chew this piece to test

test button should not be greasy.
If all solvents a

. Now proceed for cast
enclosing of the tissue i

. mbedding. Many methods are employed
in this. Some use metallic *L’ blocks and others the iid of the

coplin jars, smeared with glycerin. Faper ‘trays’ or ‘boats’ excel
all the other devices.: A very easy method of making paper trays

or boats described by Johansen (1940) is as follows :
diagram (Fig. 27) as a guide first fold over along cC’ and DD,
the width of the fold being governed by the thickness of the

rpaterial to be embedded. This should be about 2 or 3 mm.
more thal actually needed because the layer of paraffin, when
:s somewhat thicker along the periphery than in the
Next fold over AA’ and BB, the width being twice
Then fold back along the middle of
' and bb’. Hold the
by using the nail of the thumb, make
To complete the folding, bring one
with the fold at the short

re removed, make two
ing into blocks.
n a block of solidi-

traces of solvents.

changes of paraffin.
| The technique of

~ fied paraffin is termed e



al crease. and e the

§ on - ‘ |
. va Bring up the OPPOsite Side ;mlnn.- fyn ‘
‘M” down, backward, . MPper | d fn?-qh Kofy X
‘i,rclﬁ’ locking the entire op Foy 0 oy ‘2
f site end. W the (, " enq F Py ‘
e oppo | Mme o Wy
il ( HTogay, "M
N e e
| |
a X
1.
A - “\;,_ i 4
! A
!
i
'
'
[}
:
5
B B ’:4‘ """"" -
'l Bl
b '
. b’
Fi o. . " :‘ ‘a ' D'
g. 27 | Gul.d;. Sk-tCh for makig
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Technique of Embeddmg

(%) a pajp of needjeg and fc‘sirceps

Number of Paper boats.

€ep the meta]
]amp. Th u e..z..tab,le'(F

The molten pasaffin reseryed

Is : ' |
Poured l_qtlo the Paper boat to fil] three-fourths.



Fig. 28. Metal table with he .
the

. ‘ : forms on
of it. Wait for a few moments until a thin sk‘:\:“ ave been
ardenccl waxt cans

surface. By this time a layer of h .
formed at the boitom of the boat. Then the tiss® empt
ferred to the boat either by slowly whirling and the? dropper if
the entire contents of the tube or by 2 warmed €Y€
tissues are too small. Pour more molten para ,
boat upto its brim, if required. warmed nc_‘:f”es.
used to orient! tissue in the appropfiatc position !n 2% ha
required to lie in the finished block. Wait' till the 2
sufficiently been solidified to enable "one 10 plc,k up 14 water
without disturbing the arrangemeht and float it 0D €O ”
in the tray. Blow on the surface until the paraﬂin is sufficient’
heavy scalpel

firm enough to be immersed in water by keeping & B¢ e ble
over the boat. The boat may be left in water for consigerabie

length of time. It is taken out, the paper peeled off and stored
dry in properly labelled packets. Blocks stored dry for 2 long
time should always be soaked.in a 5% solution of glycerine 10

70%, alcohol for at least a day before sectioning.

SECTIONING | MICROTOMY " |
Cutting sections by 2 microtome!

than described. |
The block is div,ided into separate pieces, each piece contain-
ing the tissue to be sectioned. After deciding which face of the

tissue is to be cut, the piece is trimmed roughly into a rectangu-

is better {demonstrated

issues depends upon size of tissues. Root tips and
em, flowerbuds etc. spaced 1 cm apart, and
root tips may be in groups of 3 or 4 placed

1 Spacing of t
such small pieces of st
very slender needles or

parallely.
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€n
it by use of a th’Itc(l Ses ,Df'lpuht on , l”\k
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he rwar Ar: ' the
" ed m:mos‘ touches the . Set . “"’_-dri ngj, %2
Mk)‘chcoperating wheel slowly ¢,
th
S

L 'le'-n..
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. 50 that €aCh g, OWs, Ne
a complete section gy, Procecq With MWarg 3ty
mnVC‘:c speed. The speed: shou(q
: sdera .
: mi
|

© cuy,
. : © such that 4 t'”?% at
ssion of sections an-d Successye S€Ctiong adh.. ere i
‘\»mP"n The ribbon jg held
bbon.
i s ribb

€re to :: )
paper or the pips D€ Pengj) brugy | "
Cd toa Clean P p c 'r]bb()n ray at con. and
5 ,gmg;; A very useful [ oount of he defecr Ppearinmc;mm
y ltﬂgn their reasons and rell;edxes' appears in « icrogt UI.'mg‘
C"g; j,ary and Guide” by Pete, Gray ¢ 1954) Omistg:
Fo T T
AFFIXING RIBBON ON ,SLIDES‘
Slides (7.5 em.x2.5 °m.) are cle, d wey With g
hey are then rinsed With 959/ alcohg) ap ang
pron, " 1 with 5" el w i b
evaporation. o | o
iny drop of adhcswe (see Appendlx)- is place do
A tiny o p Othe gpy
slide and. smeared over it by the_foreeﬁnger. The gjg, is left
flat on the table and ﬂooded by a dropper, With distilleq Water
o which a few drops of formaljp are addeq, i
into convenient lengthg

€ ribbon g cut
and p]aced On the slide w;

Th
With the glisten.
The pieceg the ribbop are handleq With g
clean needje and a came] hair brush, The ength of the ribbon
Pieces 18 to be determineq by the 81z¢ of the Coverglass one j 1,
e for moypyj;, « At least 25 t0 30 mm of SPace should be Jefy
one end of the slide for labelling, . The slide is then Warmed
YCESsive speeq Makes violen; 'mpact between the paw] ang the
achet and spojjg. (he feed mechanism let alone the inexcusable
'avoigap, €Xoessiye Wear and tear of the instrument

Ife : - oof
wg rrjn .
e r d()‘”
kmf’e

et s i




P oy A 0 Shde is marked an
“Per ¢ N be ked and

it ig §! opaquccm' while on g

After about ‘a dozen slides have
een dfzwaxed, replace with fresh fluids. Transfer the slide now

t? 4 mixture of absolute alcoho] and Xylene, then to absolute
alcohol, and to water. " If a smoky precipitate appears in
absolute alcohol, replace it. 'After the slide remajns in water
for sufficiently long time to remove the alcohol, it should be
examined carefully to make sure whether all wax has been com-
pletely removed.! | |

Now the sections are stained in the desired combinations,
passed through the required dehydrants (see Sclectefi Methods)
and brought to xylene. They are ready for ;mogntmg. Place
a thin coat of Canada ba!sam"on top of the slides and lc:ve
the solvent to evaporate from this, on the surface of a hot

is : 1 ly over the surface includiog
i - if water flows even
1 The sure test is this :

om traces of wax.
they are [ r:;cf'b ark of the tree Abies balsamea much used

in Canada.

the sections :
2 A resin obtann_ed from

as the Christmas tree



OUTLINES OF MICROTFCHN
. IQ_] Tk

78 hc'ba'sam acts as p Varnigh ang

ale o dried out. Qn the next day Drg\,ems
Pnﬂ‘ gett! eface. The slide beg,, a

fr¢™ . surle

S har T~
o " “Generally, soon after the dilyte 4 ned;
©aed. ions, a clean Coverglin ;. am g, Vit
e sectio ide. the slide - Slip Passeq . ‘% Dlag i
of ( over the slide, the g ide 18 left 0 ty th er a ﬂ?lrr m
showing general outline of pr en

™ chart S

amethod

jp'dra

e in

Sections iF, | Moun |

: n slide | ‘ Canag., 0

bbon 1 - | &nad‘: Balsam

wax in o - | . Xy

D)gylenc ) o » - ' yenc
)(ylen?l l | R i +

Ab. alcohol Differ
o €ntiat

Ab. aicohol. o . Counterstyjy,

- Water o o Dghydrate
Stain, T T = Wash

CLEANING AND LABELLING -

eft overnight, [f ype freshly cut edge appears to be sticky, the
slide is pot Yet ready,

If not, the whole slide js dipped in 909,
tloohol ang ryppeg briskly to remove excess balsam. Itis
‘mmediatel.y rinsed ip g strong soap solution and then polished.

fite the serial numpe
Alure on pe glass with a diamond pencil and attach the
el Written in wate: proof India ink.

its

umber of the slide and some indicatio~ of
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