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Chloral Hydrate as a Reducer in
Silver Impregnation Methods

for the Demonstration of Axons and Neurofibrils

J. R, Goodwin
Mater Misericordine Public Hosgpital
South Brishane, Queensland, Australia

Bledschowsky type silver impregnation methods are dil-
ficult to perform, and there is some difficulty in con-
sistently obtaining good or even adeguate resulis
Bielschowsky's axons and newrofibrils method (s cited
a3 being one of the most relisble of the ammoniacal
silver impregnation methods  Nopetheless some
published procedures carry the following note "It is
coumman practice with this and other metallic Impregna-
ton methods 1o take several sections rom each block.
Oine of these iz likely to show rather superior impregna-

Microtomy: Paraffin sections
Solutions

10% Silver Nitrate Solution

Silver nitrate ., .. ... .. oty i I g
Distilled water .. ... .. -5 LU e L 10} il

3% Sodium Hydroxide Solution

4 Sodium hydrmoxide .. ... oL 3 d
tion. Distilled water . ............ i 100 mi
Marsland, er al, developed a method for demonstration eontamied on page 250
o axons in formalin fixed paraffin sections of the brain - — —
and spinal cord! This method uses excessive silver
mifrate (30 mis of 20% silver nitrate) to prepare the am-
moniacal silver solution, and reports of poor staining
resilts as well as difficulty in orming the technlgue
s o ek A INSIDE THIS ISSUE |
A search reveals that all other methods follow the same Ehl::r.l Hydrate as & Reducer in Silver

; i . : pregnation Methods 11
general path; e, an initial sibver nitrale impregnation, I
followed by & reducer {developer), Variations do exist; Rapid Dieterle Stain with Microwave
ie, some techniques require the impregnation and riealing 32
development steps to be repeated in order 1o relnforce A Method Tor the Removal of Adhered
impregnation of fibers and/or cell processes, Precipilales from Sections 233

The Immunohistology Spotlight I

Most silver impregnation methods employ formalin or Histo-Tek® Antisera to Bionctive
hydroquinone as a reducer. Attempts to find a more re- Peptides & Hormones 234
producible  procedure to demonstrate axons and | HistoTek® Antisera to Cytoskeletal
neurofibrils resulted in the following method, presented Probeics 3%
here in the hope that [t will be as useful to your Immunohistology: Appllcations in
laboratory as it has heen to ours. Pathology Program 247
Fixation: 10% buffered neutral formalin k — = — |
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Rapid Dieterle Stain with Microwave Heating

Loretta Sohn and Stanley Shapiro
Queens Hospital, Long Island Jewish-Hillside Medical Center
Jamaica, New York

Brinn' has mm:uh:tlﬁ utifized microwave heating to
drastically reduce the staining fimes of several
metallurgical staining techniques; ie, Grocott's
miethenamine silver nitrate, periodic acid methenamine
silver, Pascual's modification of the Grimefius argyrophil
technique, and the Fontana-Masson argentatfin method.
A mpc.lg microwave modification of the Dieterle method
was in progress, but not sufficiently reproducible at that
time for detailed presentation. The application of heat
al B0°C shortened Dieterle's ure from over 5
hoars 1o 30 minutes?

Dieterle stain is useful in demanstrating spirocheies n
syphilis and Lyme arthritls, bacterla in Leglonella
neumophilia and in cat scratch lymphadenopathy.
novan bodies. gnd melenin. To demonsirate these en-
tities in the past, our laboratory successfully applied a
lengthy modification of the Dieterle method.*

Uitilizng a modification of the Dicterle technigue, sc-
celerated by microwave heating, we have reproducibly
demonstrated spirochetes in paralfin tissue sections us-
ing only ¥ minutes of staining time.

The spirachete stain was free of nonspecific silver deposi-
tion and compared favorably with the original long pro-
cedure, as well as the ‘Warthin-Starry technigue.

Fixation: 10% neutral buffered formalin
Microtomy: Section tissue at 5-6 microns
Equipment

I Microwave oven. This laboratory ises a Samsung RE

515 D which brings water o & boll in 65 seconds.
2, Plastic Coplin jar with eover.

Solutions
5% Uranyl Nitrate Solution
Uranyl mitrabe . ... ccvvviereenrre 35 g
Ethyl alcohol, absolwbe. ., .. ...... 100 ml
W% Gum Mastic Solution
T T | e B MR I RN SV 0 g
Ethyl alcobol, absolwte . .. ... ... ... 100 mi

Allow gum mastic io dissolve in the alcohol for 2 days
and filter before use,
1% Silver Nitrate Solution

SR TR o i e i At A 1g
Dl wembwer =200 S s 108 ml
0.25% Sodiom Sulfite Solution
Sodivm slfe . . ..o - 025 g
Distilled water ,......... Py T 10 mi
Developing Solotion
Hydroquinone . . .oouvi s A e e e 15 g
Bodium sulfibe [T28%) .. oo i 60 ml
Distilbed water ., ....... . cococy.. cees B0 mi
AT o e e e L e 10 ml
Formaldelyde, concentrated, 37-40% .. .. 10 ml
T R MR e A i e S e 10 mi
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Nobe: Mix ingredients in above order, gently swirling
after each addition, The addition of gum mastic turns
the sodution milky vellow, When the solution is standing
ini & well lit area, it becomes brown-streaked and should
be gently swirled as the streaks appear. The developer
is ready for use in about six hours. Store solution at
(4°C in brown, stoppered bottle, Discard when solu-
thon turng dark.

Staining Procedure

1. Deparaffinize slides and hydrate o distilled water,

2. Place slides in loosely covered plastic Coplin jar con-
taining 5% alcoholic uranyl nitrate solution and heal
in microwave oven for M seconds,

3. Immediately place slide in distilled water at room
temperature for 30 seconds.

4, Rinse slides in 95% aleolaol

5. Place slides in 10% aleoholic gum mastic solution

for 3 minutes. The addition of gum mastic turns the
solution milky yeflow:

. Rinse slides in 95% alcohol

. Rinse slides in distilled water tor 1 minute. Shake

slides rapidly and wipe remaining water adjacent
o section with gauze.

B, Place slides in loosely covered plastic Coplin jar con-
taining 1% silver nitrate solution and heat in
microrwave oven for 50 seconds.

A, Immediately place slides in distilled water at room
temperature until cooled.

1. Dip slides for 5-30 seconds in developer until sec-
tions are pale yellow to klight tan.

1. Rinse slides in distilled water

12. %% Alcohol, 2 dips.

13. Acetone, 2 dips.

14. Xylene, two changes, 15 seconds each.

15 Mount coverglass with symthetic mounting mediom.

Results

Splrochetes, some bacteria, melanin and Donovan
bodies staln black, Background stalns pale tan,

Summary

The [Meterle microwave technlque s rpld, simple, re-
producible and compares lavorably with both the
original long procedure as well as the Warthin=Starry
technique. Monspecilic background silver deposition is
absent or negligible
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A Method for the Removal of
Adhered Precipitates from Sections

Dr. Yuichi G. Watanabe
Sappore Medical College, Sappora, Japan

In tissue processing laboratories, we ofien experience
troublesome adhesion of precipitales or ofler unknown
material on sections during the course of staining, as
described in Histo-Logic®, Vol &, No 2, April 1978, This
short article offers a possible solution lor this type of
proshlem.

During a staining process, sections of rat submandibu-
lar gland wene slained in an obd solution of Hansen's
hematoaxylin. Since the stalning solution contained a
large amouni of precipitates, the sectlons were contami-
nated as shown in Figure 1. Interestingly enough,
precipitates were seen only on a conflined area of the
tisaue; in this case, on the mucous part of the gland,

Figire | — Précipitate deposits on mucous part of the gland.

All attempts 1o remove these precipitates were ineffec-
tive, except for one procedure.

The eifective method was carried oul by dropping a
small amount of formic acid (98-100%) on the contami-
nated sections and rinsing them immediately with wa-
ter, after which almost all of the precipitates were
removed,

Figure ¥ — Seeilon wes decolartzed dus to fhe scthon of the formic ackl.

A considershle discoloration of hematoxviin occurred
at this step, therefore sections were washed in fap wa-
ter for & short period and restained,

Figaire 1 - Section atter remeval of precipinte and subsegoent re-
slakning

Although this method is quite effective, the vigorous ac-
tiom of formic acid occasionally causes partial detach-
ment of sections from skides, especially If they originally
adhered Incompletely, Al present, | do not know how
the method works or the extent of its usefulness for
remaoval of precipitates. Absolute ethaned and other sol-
vents have a similar but considerably weaker eifect, but
they failed 1o remove precipitates such as those shown
herein.
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Histo-Tek® Immunohistochemical
Grade Antisera

Miles Scientific has offered quality antisera for over 15

vears, Our aptisera are now being evaluated for suil- Yiost
ability in immunohistochemistry: Code Mo, Anthsera fo; Form Sl
TOI4  ACTH (1-24)}—H
A zampling of our Histo-Tek® mmunohistochemical E-;m ME_H ﬂ; ﬁg:ﬂ
grade antisera follows G4-T03]  Caleftonin—H rhly 025 mi
64-T044 [ Endorphin—H iy 0.25 mi
" : 64-T0581  Gastrin 1=H rh/ly 025 ml
Histo-Tek™ Antisera to Bioactive Pep- 647061  Glucagon—H th/ly 025 mi
tides and Hormones SeToR o e Hormans Sheey) A o
64-709.0  Newrophysin Il (Porcine)  rbily  0.25 ml
HistoTek antisera to bioactive peptides and hormones ﬁgﬁ hw“ creatic Polypeptide—H H 3‘_5 ﬁ
are specifically characterized for use in Im- 647121 Prolactin (Sheep) iy 025 m)
mundchistochemical technigues. Each product is accom: B4T140  Somatostatin—H iy 025 ml
panied by a procedural insert with recommended B4-T151  Subatance PoM r/ly  0.25 mi
working dilutions, These antisera are tested wversis 67161 TSH (Sheep) rbvly  0.25 mi
suitable human tssge and tissues from & numbser aof i4-TI71  Vasopressin—Thy rbvly 025 m] =
elher species and exhibit broad interspecies reactivity, Ty - Thyreghobulia
H - Hemuocyanin

All antigens are synthetic preparations unkess a specific
animal source is noted, Antisera to hormones of por-
cine and sheep origin show strong reactivity 1o the cor-
responding human hormone in immunohistological

miethods.
F —
Typical Titers* Nomenclature
tedirect Wi have sdopied several borms and abbreviations Assume
FAP ALY ill mntisera b0 smnoglabuling are Beavy chain specific unless
. , spacified o have (H+ L) hesvy asd light chaln sctivity, feg.
ACTH (l-24—H 1: 2000 1:Hp Afiti-Mouse IgM skould be undersiced fo be heavy chain
Bambesin—H 11500 Lk apeilic)
Calcitonin—H FRRL T 120
B Endarphin—H 1:2000 120 The lallowing are abbmeviations commanly appesring on ftess
Gastrin |—H 1:500 120 pages
Glucagon—H 1:500 =20 #b - antibiody Ty - e}
Growih Hormone (Slseep) 120040 120 “: . ;_n:jiru r db. A L,.nph,m
a M5H—H LS00 1:20 + Allisiy Purifie - dug
Neurophysin 1f (Porcine) LS 120 Hnens - Atinating . sy
Meurotenain—H L:50 1:20 AP - Alkaline Phinphatase 1 - poal
Fancreatic Polypeptide—H 1:1000 1:40 Conj - Cotjugale mn - mose
Prolactin (Sheep) L:2000 120 h"'—_:__ ;I'"'—’-“ 4 ﬁ t :'Hl"
Somatostatin—H 1:20610 Tidh Prae. - IgG Fruction it
Spbstance P—H 1100 120 Monaferm® - Mol
T3H (Sheep) 12000 1:240 :l;: - :hhmcll‘hhn
. i . = ulamine
Vasopressln—Thy 1: 20 10 P05+ sbetis biclleoect smiien .
505 - sdium dodecy] sulale
*Incubation = 3 minites al 3750 Thers may be lower lo ilrier or moom PALE - polyacrylaimide gel eecirisbanem
iempematee ineubaliong
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HistoTek® Antisera to Cytoskeletal
Proteins

Miles® HistoTek cvtoskeletal antisera are polyclonal
preparations using highly purified proteins as me
munogens. Polyclonal antisera to cvioskeletal proteins
show great cross-reactivity with the corresponding
cytoskeletal proteins of other mammalian and many
non-mammalian species.

Thesy are tested in indirect immunollusrescence on cell
cultures and frozen tissee sections [rom several mam-
malian and avian species.

All antisera show strong reactivily with human tissues
or cells

Typical Titers®
I ires
PAF FIe
Actin 1:54¢ 11041
Desmmin 1:50 1:10
Keratin 1:50 1118
Mwosin 1:50 1:10
Tabulin 1:50 1:10
Alsn:
Human Chorionic 1:206) NI
Gonadotropin (o« [}
Human Fibropeciin 1: 2001 : 500 1240
Human Myoglohin 120k ] ¥
Human Prostatic Ackd 1200 500 1220154
Fhosphatase
Porcine Insulin [=200 NI
*Incubaton - M meniiies &b rooin S pefiliee
WD = Mot [ne
Hioal
Coade Mo, Antisera to: Form  Sies
G560 Actin rhily 1 ml
657931  Desmin rb/lg 1 mi
G-T95A  Keralin % I mi
5-T4-A  Myosin 1 mi
650851  Tubulin rb/g 1 mi
Also Available:
650731 Human Chorionic by | mi
Gonadotrogin (a-+ )
BA0T8]  Human Filbronectin®* shily 1 mi
B540751  Human Myoglobin rvly 2 mi
653041 Human Prostatic Ackd rbvig 1 mi
Phosphatsse
B5104  Porcine Ensulin®® gply 1 ml

*® - Heparl species crims-reacEily

Ordering Information

Current pricing and terms of sale can be found in the
numerical price list published by the Miles Scientific
Sales Oifice serving your country,

Inguiries aboul product avablability or technical data
should be made by telephone or letter to your neanest
Miles Scientiflc Sales Office. Ask for Miles Scientific
Rioehemicala/ lmmunochemicals.

In countries where i B required, an import loense
I miust be secured by the customer prior o placing an |
order

Discounis: Sanding orders and bulk or multiple
package quaniitkes may be eligible for discounts, Con-
tact your Miles Scientific Sales Office for a quosalion,
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Ammoniacal Silver Solution

Tix 5 md of 10%, sibver nitrate add just enough ammonium
vdroxide, dmp-by-drop, 10 redissolve the precipitate
which forma. Add 5 ml of the 3% sodium ydroxide sohs-
thon and with a few drops of ammoniom hydroxide
redissnlve any sllver precipitate which may form.

5% Chloral Hydrate Solution

Ehlorel:bpdrmhe - 00 R R 5 g
Distilled water . ........ccouuuis casses L

5% Sodium Thiosullate Solution

Sodium thiosulinte ... ... ...... e 5 F
L e e el L 108 mil

002% Gold Chloride Solution
IChoibed el L e o 002 g

Distilled water . ........ A [E 1} mil
5% Oxalle Acld Solution
Chealie acid .. . . et L LS IS S 5 g
D ey e e . ) mi
Aniline Blue Solution
Anilime Bloe oL e i 01 g
Orealic acid . ... ..., .. L
i, TRl R R ey i PP L M) ml

Staining Procedure

1, Deparaffinize slides to the last absolute alcohol
2, From this sodution, celloidinize slides and harden in
T aleohol,
MNote: To produce even staining across the entire
slide, & smoath even coat of celloidin is essential
T dio this, dip slide in celloidin, drain o one cor-
ner and air dry for 4-5 seconds before Immersing
in T0% alcohnl.
4. Place slides in 10%: silver nitrate solution at room
temperature for 1 hour
MNote: The Initial | hour in 1% silver nitrate is
necessary (o successfully stain neurofibrils. If only
axons are required, the time can be shortened to
10 minutes. Orvernight staining in & less than 1
solution of silver nitrate has not been tried and may
resudt in less background staining. Background stain-
Ing produced by this method is not excessive, al-
thowgh It would be advantageous o eliminate it
Wiash slides well in distilled water.
Place shdes in ammoniacal silver solution for 2
mrilntes
. Wash slides well in distilled water.
Place slbdes In 5% chloml hydrte solution for 1
FrinLte,
VWash slides well in distilled water.
. Place slides in second change of ammoniscal silver
solution for 2 minules,

Oh s

-4 =

o= ]
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10 Wash off ammonkacal silver with 5% chloral hydrate

and leave | minute,
Motbe: Pour enough 5% chioral vdrate on the slide
50 that it approximately equeals the amount of am-
moniacal silver on the slide. This solution turns
black. Leave for approximately 15 seconds and com-
pletely wash off with chloral hydrate.

11, Place slides in 5% sodium thiosuliate ssdution for

1 minute,
Mobe: This technlque may have an additional role
While the sodium thiosulfate is needed 1o remove
unreduced silver, il also produces a blackening of
the celloidin. However, It 15 difficult to ohserve
whether or not this blackening contribastes to the
staining of the axons and neurofibeils.

12, Wash slides well In distilled water and remove
celloidin,

13, Place slides In (L02% gold choride solution for at
least 10 minules.

Optional: I only axon staining Is required.

MNote: Without the toning step, black stalning axons
on a light brown o brown background are pro-
duced, However, to properly delineate neurofibrils,
toning i necessary, Stronger gobd chioride solutions
have a deleterious effect on the clarity of axon and
neuralibril staining.

14. Rinse slides with distilled water,

15, Dptional: 5% oxalic acid for about 15 minutes. This
step reddens the background and produces an in-
tensitying effect on the stained fibers.

16. Optional: Pour off oxalic acid and apply aniline blue

solution for 5 minules, then quickly rinse i tap wa-
ter. This step is necessary if further staining of the
background i required.

17, Delydrate in alcohol, 95%, absolute, and clear in
xylene, three changes each.

18, Mount eoverglass with resimous media,

Results

coffifboed o page 238

Figure 1



We're Establishing
a Newrw oo

products for Immunology and

z zon Now we are abour w establish a

new tradition: Educational support for emerging
and developing technologies.

We're announcing the first of our educational
programs for 1985:

Immunobistology:
Applications in Patbology

This program is designed for both Pathologists and
Histotechnologists, The course deals with the
practical wvse and implementation of Immuno-
histology technigues. It will combine seminars by
noted scientists in the field, a discussion of DRG's
and other related economic and regulatory issues,
as well as a case consultation workshop and a
hands-on wet workshop

The course is jointly presented by University MD-
PhD Educators and Miles Scientific,

Miles Scientific e

2000 Morth Aurora Road, MNaperville, 1L 60566

Tir learm miore about this and other educational programs in vouwr area, please Gl oul
the form below and retaen it o Miles Scientlfic

LT

Mail o Miles Sclentific
200 Moarth Awrora Road

MNaperville, 1L 656
Atin: Educational Progeam Coordinator

Please send information on educational programs in my area
Mame
Tiele:
Institation
Adldress;
Ciry/Seate Lip:
Pl
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combnued tmm page 236

Flgure 2 Figure 3
Figures [, 2 and 5 are represenialive of he results pussile wiith ik
melboed. Note the exiensive demansisatiog of Beie delkale ieamilihrils
b figare 1 gl 1

Axons and neurofibrils — hlack i# consisiently reproducible with economical use of

Some connective tissue and elastica — hblack silver. We trust this method will be welcomed as a

Background — reddish or grey replacement for the procedures yoo now use
Reference:

| Mpmuland, TA. o of. (19540 Modloa bos of e Chess Slver ingeegnatamn

This method produces clean, cri i - I-
P UCEs {hl" an Crisp Elldt! of a nerve fi For Paratiin Sectione J Veuropaiahady and Ecprraseaks’ Nesrmalogy 07,
AR

ber stain in a reasonable period of time. The method

Miles Sciantific . .
Divisicn of Miles Laboratories, Inc, H lStD—l_D glc
2000 Morth Aurora Rd,

Maperville, IL B0566

A Technsal Ballebin for Hstodec inology

Address Correclicn Rpoguasind

T rescefve your own cogy of HISTOSLOGIC, or b0 have somece The editor wishes bo salicht information, goestions, and articlis
ndded 10 the mailing list, subenit home address (0 Miles Scien- relating 1o histotechnodogy Sahmdt these to: Lee G Lana, Editar,
Hfle, Dhivisson of Miles Labosataries, Ine 2000 Mo Aurors Rd., Hestrelogic, PO Box 36, Lanham., Marylond 20706, Articles,
Moperville, 1L 80560, Prigvied in LSA, photographs, ete., will not b returnied indess requested (o wriking

when they are submitied




