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Demonstration of Spirochaetes

Hih Bassna
Central Lab for Mational
Healih in Friesland
EN Lesuwarden, The Metherlands

Demonstration of spirochaetes in paraffin sections have
been of great imerest b0 me for several vears. 1t is o known
fact that spirochactes are often very difficult to stain, |
would like to share my experiences with other technicians
on the staining of spirochaetes. The good staining results
which [ hove enjoyed have been based on modifications
of two well known methods for spirochaste demonsdra-
tion. Following is my modification of Gabriel-Steiner's
original technique, published in the American Jowrmal of
Clinigal Pathology, May 1950,

A Rapid Technique for Demonstration
of Treponema Pallidum (Syphilis)
Microtomy
Cut paraffin embedded sections at 4-6 micromelers,

Solutions

Gum Mastic Solution (Stock)
O [T I - [ 5000 gm
Alcohol, 100% ...... ST L] S00.0 ml

Shake solution well and place in the dark for a week. Use
the supernatant only when the color becomes clear vellow.

Uranium=-Gum Mastic Solution
{Prepare Fresh)

Ulranyl nitrage, & bydral .. oooovn oo 2,0 gm
RS TR [ b e R N A PR T E5.0 ml
Gum mastic stock solution . ... .00 i aans 15.0 ml

Silver Nitrute Solution
(Place in 60° C oven for 30 minues before using. |
Silver nitraie . . 1.0 gm
Distilled water .. ... 100,00 ml

Brenzcatechin Solution
{Prepare fresh and place in 60° C oven for 4 hours be-

fore using-)
Brenzeatechin or pyrocatechol T 5.0 gm
D o R - o i e o F g S e 1000 ml

Alcohol Gum Mastic Solutien

(Prepare fresh)
Cum mastic stock solution | . 250 ml
Tl o) 1 L L S P i At v 150 mi

Inter-Laboratory Routing
l.

3

3
4.
The inter-laboratory routing slip is provided for your con-
venience to ensure all histologists and pathologists with-
in you facility have an opportunity to review Histo-Logic
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Stuining Procedure

1. Deparaffinize slides in xylene for 15 mimues,

2. Place shdes in 2 changes of 100% alcohal,

3. Place slides in uronium-gum mastic solution for 5
minLtes.
Rinse in distilled water for 2 minoes,
Place in |'% silver nitrute solution for 3 hours ina
60" C oven,
Rinse tn distilled water for 2 minoes,
Place in 95% alcobal for 2 minutes,
Ploce mn 100% alcolol for 2 minutes.
Place in alcohol gum mastic solution for 3 minomes.
Place in 5% Bremecatechin solution for 43 minates,
in @ 60° C oven. (Shake solution before using. )
11, Rinse in distilled water for 2 mimutes.
12, Dehydrate through alcohols 70%, 95% . 100% and

acetone for | minute each.

13, Clear with xylens 2 times, 2 minutes each.
14, Mount coverslip with resinous media.

Lh

,_.
Sl

Hesulis
Spirochaetes are black (Fig. 1). Other tissue elements are
vellow to light brown.

Miotes
1. All plassware used for gum mastic solwtion must be
cleaned with 100% alcohol.
2, All glassware used for silver nitrate must be cleaned
well and rinsed with distilled water.
3. A good control slide shouold be incloded.
4, Oine can use the same technigue for 2 micron plastic
sections. | recommend EFL 67 plostic resin, which
. conLains:
a) 100 ml hydroxyethvimethacrylote and butox-
yiethanol
b 10 ml PEG 400 and N.N.-Dimethylanalin,
(Rudell, C.L.; Stain Tech., 43, pp. 253-255,
L96T).
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The Demonstration of Leptospira
Ieternhaemorrhagiae (Leptospirosis or
Weil's Disease) in Paraffin Sections

Following is my modification of the Warthin Starry tech-

nique,
Microtomy
Cut paraffin embedded sections gl 4-6 micrometers
Soluthens
Sodiem acetate (1.6% in distilled water) 1.0 mi
Acetic acid (1% in distilbed water), ... .. .. 25.0 ml
I R o L T s e e A 475.0 mi
Check pH before use *

Kilver Nitrate Solution
N TR 4 i e B B dh e 1.0
Acetate buffer solution. . .. .. ... .00 | 0,10 md

Developing Solution

Silver nitrate (2% in acetate buffer). .. ..... 20,0 ml
Gelatin (5% in acetate buffery. .. ..o o0 50.0 ml
Hydroguinone (0.15% in acetate buffer). ... 30,0 ml

{Mix immediaiely before wse and warm o 55° C)

Slrdnhl Procedure
. Deparaffinize slides in xylene and hydrate through
graded alcohol to distilled water.

2. Place in acetate buffer solution for 10 minutes in &
60° C oven.

3. Place slides in silver nitrate solution for 1 hour i
a 60° C oven.

4. Rinse in 60° C acetate baffer for | mimwme.

3. Develop sections in the developing solution for 2-6
muinuies ai room temperature. (Before using this so-
lution, warm to 55° Cj.

Develop 3 slides of the same paraffin block as fol-

lonws:

i} The first slide for abowt | minute (color should
be very pale yellow].

b The second slide for about 2-4 minutes (until desp
vellow),

¢} The third slide for shout 3-6 minutes (until light
brown to browm).

Check the color of the slides afier developing, since

the color 15 more important then the time of develop-

ment.

fr, Plwoe in pcetate buffer for 10 minutes ina 60° C
awien,

7, Rinse in distilled water for 1 minute.

8. Dehydrate through aloohol, T0%, 95% 100% and
acetone for | minste each.

%, Clear with xylene twice, 2 minutcs each.

10, Moumt coverslip with resinous media.



Results

Spirochaetes ure black (Fig. 2). Mast cell granules are
yellow-brown to deep brown, Other tissue elements are
yellow o brown.

*MNoles

If the pH of the acetste buffer is below 3.2 the spirochastes
will not d:ulnp properly. Beter staining of the
spirochaetes is achicved by using a pH of 3.8 to 4.0 If
the pH is higher then 4.2 the background will stain too
dark.
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Fogure I Lepiosperd luiceohagmerthagian ses well desioniarmied w il the uss of
v mrdifiod method esenncd herein X 2HE

A Combined Haematoxylin-
Giemsa

Ulrik V. Henriques, M.D.

University Institute of Pathology

University of Anrhos

Kommunchospitalet, Aarhus C
Denmark

Editor's Mote

Please note that the success of this staining procedure is
based upon the postfixation of tissue in Heidenhain's solu-
tion as suggested below.

Postfixation and processing of Tissue With
Heidenhains* Solution

[. Lillies 10% buffered neutrnl formalin . . . 1 hour
2. Heidenhain's solution . . . o v0oieiiviiais 1 hour
1, Heidenhadn's solution. .. oo oovvre e enas | hour
LR P ey o T S e e 1 hour
5. Alcohol, 100%...... | howir

5 Adcakl ;- TOOME L e e 4 hours
7. Aloohol, T, . viiseassssssasana I hour
B Myl 1 bour
D, XyIBRE . s ek v ke ssa s g 1 hour
[0, Kylene with paraffin wax ... .......... 1 hour
T, P i e e b e b e v | hour
12, Paraffin wax | hewur
*Heidenhain's Solution (Fixative)
Mercuric chloehde. . . ... .oovovrrrroea- 4.5 gm
Sodinm chbaride . i coiiva e i 0.5 gm
T Ty (- ag S gy e 4 0.0 ml
Formaldehyde, 0% . . ........oo0niinn 2000 ml

Tissue exposure 10 Heidenhain's should be limited to the
times suggested since extended exposure may produce
staiming problems.

Staining with Haematoxylin-Giemsa

M £ P U 3 mimstes

2. Xylene. . Ve minute

3. Xylene. . ... Y2 minute

4. 100% aleohol . . ..oooina. b5 minute
R u ] SE 1S e e [ T & minute

B mlol o e L e e Y minuie

o 1 5 e B Bk e 15 minute

B, Top Wbl . . ooooicvanimrrnsiraniit 12 mimale

9. 0.5% agueons boding, ., 00000 2 minutes

(To remove mercury precipitate, i present)

10, Tap WHIET . ... cocvrrrrrirrirssarnns | minute
1. 5% sodium thicsulphase 14 minute
12, Tap WAl . o vcvsssnnsbrnnarsnrnm s | minute
13, Hansen (or Harris) ha:rmmn:p'lln ...... 5 minutes
14, Top Waler .. ccoooinrrrrrrrrranens ¥ minute
1S T e s e s v e D e mimte
1. Tap WaLEE. .+ vovuvarnrnrrinresrises | mirte
17. Top WHIEr .. << iaiia ceoes & TRIDUEES
18, Giemsa stain solution dﬂumd 1 '} ...... 5 minuies
16, Diistilled WaBET ... oo veee i . % minute
20, 1% acetic acid ...... we e oo Yo minume
21, 100% alcohaol . . . . SRR 1 minute
e B IR | b B 1t e S R [ 4% mimules
B3, Mykene ..o ke | muimute
e e 1 minules

25, Mount ::m'min with resinous media.

Staining Results

Nuclel slate bluwe chromatine, peik or frgquoise nucleoles.
Cytoplasm blue or slate blue in mesenchymal cells, blue
in most epithelial cells. Mucinous substances in glands
and connective tissue light blue 1o dark blue, in gobles
cells with greenish tinge. Squamous epithelinl cells hlue
it basal and parabasal layers, pink in imermediate and
superficial layers. Keratin varying from red wo green, hair
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matrix light green. Cytoplasm of plasma cells, deep hlue
with juxtanuclenr halo. Russell bodies green or mrquokse,
Mast cells and Nissl substance blue, in some
locations, i.¢.. degenerating thyroid follicles, with light
green gramudes, Melanin and lipofuchsin dark blue-preen,
while haemosiderin remains unstained. Collagen and
emyloéd pink, unstriped muscles purple, Cartilage deep
blue. Thyroid colloid blue, blue-green, purple or red, ap-
purently according o functional state. Granules n eo-
sinophil lewcocytes red, in neutrophils pink, in Paneth cells
brownish-red, in Kulchitzky cells brownish-orange, in se-
rous glands of pancreas, gastric and salivary glands desp
blue. Gastric parietal cells and onchocyies pink. Cells of
adenohypophysis well differentinted. Vegetable cells
green (e.g. in bronchioles, gastric ulcers and in forelgn
body granulomas in hands or feet).

Comiments

In routine examination of hiopsies and of surgical mare-
rial, some of these properties are of special valus. Ny-
clear staining is very sharp with distinct chromatin and
mitatic figures. The cell membrunes are well demonsirat-
ed, often slightly basophil even in cells otherwise en-
sinophil. Differentistion between cells and intercellulas
material, notably connective tissue, is correspondingly
well marked. Melanin is easily recognized and not con-
fusedl with haemosiderin. In cervical biopsies, reserve cell
hy perplasia and incomplete squamous metaplasia is usual-
Iy found to carry, on the surface, blue glandular epitheli-
urn. Plusma cells are easily recognized, a feature of spe-
cial importance in bone marrow biopsies. One advamage
maist be mentioned separmely, Comparison between cyto-
logical (fine peedie) biopsies stained with May-Grunwald-
Giemsa and histelogical material stained with
haematoxylin-Giemsa is greatly facilitated, due 10 the
cyloplasmatic staining properties of the latter. Likewise,
hemopodetic cells in bone marrow sections are well
differentiated.

Professional Attitudes

Hillie Swisher, HTL {ASCP)
Experimental Pathology Branch
Centers for Disease Control
Atlanta, Georgia 30313

Positive professional anitudes do not scem as prevelant
in our sector of the health care field s they once were,
Dedication to a technical profession such as histotechnol-
oy wis an sdmirable characteristic frequently encouriged
and sometimes taught as part of the school currculum.
Although this characteristic remains just as desirablbe, it
15 much bess often emphasized to stodents, trainees and
employees under our supervision,
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A person with & positive professional attinude advocates
high-quality patient care and places achievement quality
resalts in his/her work over anticipation of days off, holi-
days and payday, Unfortunately, we sometimes see evi-
dence of a lack of devotion to the patient. Although re-
mie from the patients, we in histopathology are no lecs
responsible for the patient’s overall welfare than the cli-
nician and nurse who minister directly to them. A lack
of dedication is frequently coupled with sympeoms of low
self-esteem and lack of motivation. Such negative attitudes
do not exert a good influence on less experienced co-
workers who through a more positive emotional and
professional atmosphere might develop an attinde of dadi-
cation to our profession.

Self-esteem, pride in oneself, leads o esteem for those
around us. Motivation is improved immeasurably when
we feel pood aboul ourselves and our professional be-
havior,

Expresasons that reflect a lack of self-esteem and indicate
lower standards of performance and luck of profession-
alism are: “] am not going to do that, it isn't my job™; =T
am Aol going 1o stay late and do that frozen section—|
got stuck doing thot last week™; “Why should | devole o
much time working for the society - ‘they” don't appreci-
ate me”; “Why should T write an anticle for the Journal -
they won't publish it anyway.” To know we did & task ex-
ceedingly well when it demanded our best and to be a
cooperating part of the team joining other team members
to accomplish sometimes undesirable tasks. is to enhance
our image of ourselves.

In many instances, we are not well motivated because we
have no professional goals or direction. 'We s experienced
leaders need to be well-motivated and cultivate high salf-
esteem in olir subordinaies rather than feel threatened or
intimidated by co-workers who sppear 1o be more cape-
ble than we are. When we feel jealous or are threatened
by another person’s skill and knowledge, we are deprived
of being all that we could be professionally, We may even
compromiss our integrity. Integrity, or trust-worthiness,
should always be present in those who have commitied
themselves to serving patients who depend on our skills
and inegrity for accurate diagnoses without thich proper
treatment cannod be effected.

We must never forget that the specimens we deal with
represent humans whose welfare, although indirectly, still
very much depend on us,

As leaders we should leave our profession a legacy of

pride in our work, the example of high self-esteem, and
the ability to empathize with the patients,



A Useful Haematoxylin
Without Toxic Chemicals

Rob Hosma

Central Lab for National Health in Frieslund
Jelsumerstraat &, 8917 EN Lecuwarden

The Metherlands

Haematoxylin is one of the oldest and maost valuable hisio-
logical stains, Hacmatein, the active coloring agent, is
formed by chemical oxidation or o nonchemical process
requiring a number of weeks,

In alum haematoxylin, the selective staining power 1s due
io the combination of haematein with alum. Harris demon-
struted that it 15 possible 10 oxidize and ripen alum hae-
matoxyling by sdding merciiric exide and Mayer recom-
mends adding chiomi hydrafe a3 a preservative. Mercuric
oride und chloral hvdrate are roxle chemicaly, therefore
it is best not o use them, if possibie,

After more than a year and many experimenis, [ have suc-
cessfully prepored a very wseful haematoaylin without tox-
ic chemicals.

Advantage of this Haematoxylin:
containg no toxic chemicals

- filtéring is ol necessary

« shelf life is months 10 years

- il 1% easy io prepare

- low price (cost)

- can be used for: routing histology; plastic embedded
sectbons: frozen sections; cyiology

Prepnrntim and Materials
Take a one liter flask with 815.0 ml hot tap water
and dissolve 25.0 gm aluminum ammoniem sul-
phate, AINHs(SO04):.12 H:0. Allow solution to
cool o room femperatune.

2. Add 250 ml ripened 10% haematoxylin in abso-
lute aloohol o sbove solution and stir well,

3. Dissolve 0.2 gm sodium iodsie, Nalls. in 50.0 ml
cold tap water and add 1o above solution and stir
well,

&, Add 100 ml of diethylene glycol, CiHig0y and
stir well.,

5. Add 10 ml glacial acetic acid and stir

This haemuaioxylin solution, with a pH of 3,10 o 3,30,
is ready for immedisie use.

References

1. Calling, C.F.A; Handbook of Hisopahological and Hismchemical Tech-
hajees. Bunsrsnh & Co,. Liedon, 1978

I Lilie, B.D: & Fullmer, HM.: Hanspatholugic Technic and Pracios!
Hisiechemmiairy . MoGeaw -5l New York, 106

1 Bascrofl, 1D, & Sievess, A Theory end Pracce of Hisological Tech
nigues. Churchill Livingsions, Losdon, 1977

Drying and Staining Slides
with Microwaves

FLeanea Owens, Gerald Russe,

Thomas Sturm & Sharon Loveles
Southwest Florida Regional Medical Center
Ft. Myers, Florida 33909

There is no telling what will happen when four histotechs
put their heads together and decide 10 do something.
Histotechs are innovative ond often come up with new
undd beiter ways to do something in the histsogy labora-

tory.

We bought o microwave oven in February 1987 und since
that time hove developed and tested o container for dry-
ing tissue slides in the microwave. The container is used
numerous times duily. Slides are dried in a 750 wail oven
at full power for 2 minutes and 15 seconds, with abso-
lutedy no harm to the tssue, no matier how delicate it may
be, We out 2 hours ofl of our morming schedule, which
enables the pathologist o receive the slides much sooner,

The container hobds 20 lides, has a divider down the: mad-
die with an aitached handle, The divider was added so
that the contwner may be used for staining also. W use
an nutomitic slide stainer and have experienced no prob-
lem with sections falling off. With the use of this con-
tainer, you don't have to cram slides (as you would in o
coplin gar) for staining. Additionally. you con dry shdes
in 2 mimites insiead of 20, For additional information,
please contact the authaors,

Frozen Section Technique

Jane Bennick, HT (ASCF)
Geisinger Medical Center
Danville, Pennsylvania 17822

This alternative freezing method is time saving and also
redisces potential hazards to technician and tissue speci-
MRS,

Fresh tissue sample is positioned on the obpect holder with
n few drops of “Tissue-Tek” O.C. T, compound, Using
clamp forceps the object holder is lowered into an inse-
lated comainer of liguid nitrogen. Immerse in the Liguid
nitrogen, 10 seconds, until O.C. T, appears opaque. Time
will vary slightly. depending on tissue type; fatty specl-
miens require longer exposure to lguid pitrogen. Your
regular cryostat procedure may be followed from this
pin.

This method reduces potential health hazards o rechni-
cians by eliminating the use of freon sprays. Rapid frecz-
ing reduces kce crystallization and subsequent anifacts o
tissue. Motiocable improvements im cellulir detail has been
recognized by the pathologist.



Did you Know

Lee ;. Luna
American HistoLabs, Inc,
Gaithersburg, Maryland 20879

Did You Know:

we that 10% formalin penetrates 2 mm of most tissues
in the first 4 hours of exposure. Coninued lssue exposure
results in the fixation penétration of 10 mm in 24 hours,

s that studies hove shown that 10% formalin penetrates
5 mm of ussue m 1 hour with the use of the “Vacuum
Infiltrator Processor™ (Y1) sold by Miles, Diagnostic Di-
vision, Elkhart, Inchiara,

me that formaldehyde forms methylens compounds with
amino, wmide snd hydroxy groups and thus offsets the
solubility and resctivity of proteins.

e thit tissae bound formaldehyde cannot be remaved by
water washing prior to processing. Only adsorbed and/or
loosely bound formaldehyde is displaced by wushing in

TUNMmng wer.

== that coagulant fixatives include alcohol, picric acid,
mercuric chloride and chromium trioxide.

w that nomooaguiant fixatives include formalin, potissi-
um dichromate and osmium letroxide.
Conringed on page 267

Alteration in Tissue Structure
Due to Heat, Fixation and

Processing

Lee G, Luna
American Histolabs, Inc.
Gadthersburg, Maryland 20879

The photographs of tssue alterations due to several facets
of histologic technigque are presented (o remind us that
detailed care and attention is essential when handling tis-
sue specimens. They are intended as o guide which should
provide some insight into morphologic tissue changes if
one doss not observe acceépted and proven steps in tech-
nology. The liver specimens were obtained from an ou-
topsy and therefore some autolytic changes had occurred
prior to the performance of the designated tests. Photo-
graph A (top) was taken os close to the middle of the sec-
tion as possible. Photograph B (bottom) wis taken at the
periphery (1 mm from edge) of the specimen. Comments
regarding results are not necessary since the photographs
are self explanatory, More! The only vieriables in handling
these tissues are those indicated in the captions. All other
gieps were performed identically in o conventional

manner.
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Figure |, a & b 4K hours 1 baflered resimal formalin and 5 boses @ 60° C par-
wifin wan. fullowing routine dehpdraio and clemnng. HEE XN

Figure 2, wik b 48 hiurs in baflersd nestral el and 3 hour is 75° C par-
iffis wan, fellowng roulise dehydramon and cleaarsg. HEE X300

Figere 3, & & b: i bowry in bulTernd newersl formalin and 3 hours in 897 C par-
wfTin i, Tiilowing ruiine dokydration snd ceirieg, H&E X3



Figure &, a & bi 48 howrs in befforsd el formalin, poos smpensun: sr
dried trvernight {18 bours) and processed in & rowme maneer. HEE K30
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Figure 3, a4 b1 Specimes was plamn e momial wdae overmight {18 boers) anl
Tivad i buffered rouingd formadn for 4B Birs. Proccasal 4 routise mamner

Figire &5 & h: Spaciman wa sll

fnn med il al rosen LEmg wEf
might {18 howp. Pivsd in Bulleeed teutral frmsdin lor 48 laes, Prodeassd a
& roulng mamast. HEE X300

Smith’s Method for
Juxtaglomerular Granules
(A Correction)

M. Konopka

Rayal Alexandrin Hospital for Children
Camperdown, N.5.W. 2050

Australia

We encountered certain difficulties when applying for the
firss time, the method for justaglomerular apparafus as
given in the AFIF Staining Marnual'.

After oxidization with potassium permanganate, there fol-
lows decolourization with sodium thinsulphate (hypob.
The decolourization did not occur and sections remained
brown. On completion of the staining procedure on the
undercolourized section, |1 was noted that the perman-
panate brown masked the staining reaction of the Biebrich
scarletiethyl violet complex. Decolourization with oxal-
i ncid was then performed resulting in a marked mprove-
ment, but not completely satisfactory results.

Reference o the original article as published by Carlton
L. Smith' showed the decolourizing agent 1o be 1% Mg
82 Os sodium metabisulphite, not sodium thiosulphate as
published by the AFTF Manual. Sarisfactory results on bu-
mun tissue were oblained using the correct method.

Another noteworthy ohservation was in the recognition
of the neutralization end point when preparing the Biebrich
scarlet/ethyl violet complex. Mo abrupt colour change
froem red to viedet occurred as described by Smith. A good
puide signalling the end point was the formation of the
precipitate on the side of the flask upon swirling.

References

1. Lure, LG Mamial of Hissologic Sisnisg Mehods of me Amed Fuorces
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mals and Birds, Smm Tech., Wol 80 Mo, 3, pp 19)-30d, |90

Cowninued from page 266

wm that Carnoy's fixation is invaluable for stedies of ear-
Iy myocardial and vascular lesions. Myocardial infirg-
tion alterations of myofibril, 2 hours old, are demonstruted
well with Magson's trichrome stain.

w that Zenker's fluid, which contains no reducing agent,
does not precipitate, change color, or undergo any sig-
nificant pH change in 4 48 hour period.

w that Zenker-formal, which causes a great deal of
dhrinkage, is widely used because of its excellent cytoplus-
mic preservation.

we that Flemming’s fixative without ncetic scid s the best
fixative for muscle from the shrinkage stand point.
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