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A Change in Work Patterns in the Histology Laboratory:
An Explanation for an Increasing Incidence of
Work-Related Health Problems

) B Goodwin
Mater Miserlcordiae Public Hospitals
South Brishane
Queensland.. 4101, Australin

Simce the introduction of Tissue-Tek® Processing
Embedding Cassettes around 1970, there has been quite
A marked cliange of work puillers i |||:l-1r|n|r|&1.-' labora-
tories. Bedore 1970, the histology worker was obliged
o place e paper samples in metal capsules,
together with tedious little paper labels with identiby-
gt daka wrilten in pencil. They were embedded by a
varielty of methods well known o anvone who has
warked in histology before 1970

The most comman method was the use of “angle

" iromal” which were slinply two pleces of flat brass about

amm thick. angled a1 90 degrees, so that when fitted
together and placed on a slab of glass or metal plate,
they formed a rectangular mold into which the tissue
samples were cast in wax blocks. The paper labels were
alfixed to the skdes of the angle irons so that when the
wax was poured, they were incorporated into the
paraffin block, All surfices had to be coated with mold
release, usually an aleohol/glycerin mixtune,

After the blocks had sel, they were removed from
the angle irong and mounted either onte wooden
blocks with the aid of a heated spatula, or onto heat-
ed mefal shanks. These then had to be faced and cut.
Each bock was differently aligned and necessitated an
adjustment of the microtome chuck for each block. The
paraffin biocks, after cutting, had to be demounted for
storage and any subsequent recuts involved remount-
ing of the blocks, With the introduction of efficient
automatic knife sharpeners at aboul the same time as
the introduction of process embedding cassettes, the
burdensome hand-sharpening of microtome knives on

glass slabs was eliminated, thereby saving each tech-
nician at feast one hour per working day.

Al of this wias, of course, very time consuming, and
the number of slides stained and prepared per techng-
cian was much fewer than now. With the rapidity of
embedding and culting using process embedding cas-
selles and automated sharpening of microtome knives,
much more time per technician is spent at the staln-
ing bench and hence greater exposure (o xylene and
toluene,

Lately there have been an increasing number of ar-
ticles dealing with the effects of xylene on histotech-
nologists and cytotechnologiste Cyiology has had a
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very rapid growth over the last two decades and as the
cytotechnologist does not embed or cut, but receives
OF prepares smears, the time spent stalning and cover-
slipping may be greater than the time spant in this ac-
tivity by histotechnologists. 1t is plain 1o see, therefore,
thit there has been a work pattern change of some
magnitude and that this may provide an answer to
those who ask “why now? when confronted with evi-
dence of health problems due to chemical exposure.
il am indebted to Ms. Sharon Smuck lor being the per-
son who asked me the question “why now?")

There is stlll & primitive belief abroad that such risks
are part and parcel of laboratory work. [t s essential
that inhalation of contaminated air dees not resalt in
adverse physiological effects, be it injury to a suscep-
tible site in or an the body, or simply marked reversi-
hile discomiort. For all bat & few contaminants reduction
of the dose inhaled will, it carried far enough, lead to
freedom from adverse effects in almost all exposed wor-
kers, and in general the most appropriate method of
reducing the dose is 1o reduce the concentration of con-
taminant in the inhaled air Wanton exposure to air-
borne chemicals should be avoided. Enlightened
Industrial hwgienic practice maintains exposures well
beldow rather than ai the legislated standard. It is worth
quating from the Swedish Arbete Och Halsa .

“Scientific Basis for Swedish Occupational Stan-
dards” Abstract: With occupational exposure o
tojuene vapor, most body uptake is by inhalation.
There is rapicd and high retention during the first half
hour, followed by gradual reductbon o an uptake of
about 50% of the inhaled amount. This proportion
= maintalned during the entire work day, reflecting
a tate of equilibrium between uptake and elimina-
tion, Linder certaln cireumstances, loluene in lgueid
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form can be taken up through the skin, Toluene is
highly soluble in oil and accumulation of inluene in
fatty tissues should therefore be noted in discussion
of toxicity. The bislogical haliHife of toluene in such
tissuss has besn calculated to be about three days.
This does not exclude the possibility of some day-
to-day accumulation of ioluene in the body fai, ai
least in the beginning of the exposure period.

Abstract: Xylene usually enters the body via the
lungs. Of the amount entering the lungs, about 65%
I3 ahsorbed during rest. Xylenes high solubility in
lipids lmplies that its storage in fatty tissies should
be consldered in assessments of toxiclty, The hali-
life of mexylene in subcutaneous fal varies from one
to about six dovs. Becanse of xylene's relatively long
elimination time [rom subciitineous adipose ke,
a certain accumulation will occur during the flrst
weeks of normal ocoupational exposure (five-day
work weeks) The possibility that long-term ex-
posure 1o xylene may have neurotoxic effects can-
nat therefore be dismissed. Xylene, widely used not
only in Industry but also in biomedical lnborstories,
has been toxic in workers 1o the point of causing
permanent disnbility

The following report is from Xwlene Poisaning in
Labaratory Workers: Case Reports and Discussion, Lak
Med., Vol 2, No. 8, Sept. 1980, by Roberta N. Hipalito.

Al age 56, techniclan collapsed with severe chest
pain. Testing revealed an abnormal BOG—a diggno-
sks of xylene polsening was macde.

Abstract: Patient sought medical attention because
heart was “banging around like a ball on a string.”
COhmie evening al home, patient belched and smelled
sxvlene, The pathologist in charge of the laboratory
agreed that xylene might be responsible for patient’s
physical problems.

From the medical records of this patient, fvpical
sympioms incloded:

—salvent-induced encephalopathy with headache
—evidence of falling 1o the right and posteriorly

—digtinct evidence of depression

—significant brain damage as a resull of exposure
to xylene

Lewalty was part of the problem, in that patient put
up with conditions oo long.

As to the patient's bypertension, this is probaldly the
result of rustration at being unable 1o achieve any
type of reliel. Patient has solveniinduced brain
damage as a result of inhaling aromatic hydrocarbon
solvents for many years in a poorly ventilated mom.




Finally, workers should have that most basic of all
rights, withaut question or the nesd Lo strike—the right
to stop a job If they believe their life is endangered,
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Lead Poisoning Inclusion Bodies

An Editorial

Lewd poksoning ks-a toxie condition caused by the in-
on or inhalation of lead or lead compounds. Chil-
are especially vulnerahle as the result of eating
faked lead paint. Poisoning also oceurs from the [n-
gestion of water from lead plpes, lead salis in certain
fonds and wines, the use of pewter or lead-glazed
earthenware, and the use of leaded gasoline for clean-
ing. Inhalation of lead fumes ts commaon in industry,
Toxic effects include gastrointestingl distress, colic, pain
in the joints, headaches, drowsiness, stupor, and con-
vulsions and coma that may have a fatal oulcome. In
chronic lead intoxication, intranuclear inclusions may
bee found in the liver and especlally in cells of the pros-
imal convaluted tubales of the kidney. These inclusions
vary in size and shape, but most are spherical or ellip-
tical. They are distinct and not derived from neclecdi.
They contain no DNA, but some (50%) are surround-
ed by a contracted rim, or granules of chromating see
Figures 1 and 2.

Histoboglcally, lead posoning incluston bodies can be
demonstrated with an acid fast stain' followed by
pleric acid counterstain (Fig. 1. They can also be
demonstrated with Emanuele’s method® for RNA and
DA (Fig. 2). Both procedures require formalin-fixed,
paralfin-embedded specimens.
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“New Fuchsin For Old”—In Schiff's Reagent

P. Sharp, FIMLS

Royal Army

Medical College

Millbank, London SW1
England

Because of the problems assoclated with the prepa-
ratlon of Schiff's reagent from standard recipes using
Basic Fuchsin, It was decided to try New Fochsin (Gurr's
Bintoglcal Stalng) ae an altermative dye, The reagent was
prepared as follows:

) Distilled warer ........ AR 2000 ml
New Fuchsin . .oovvnviivnaninss 1.0 gm
Potassium metabisulphite . . . ... - 2.0 gm
Hydrochloric acid, concentrated .. .. 2.0 ml

The components were mixed in the order given, mix-
ing thoroughly at each addition, and allowed o stand
for & minkmum of thirty minutes after which 0.4 ml of
concentrated sulphuric acid was added as a gtabilizer.
Fimally the sodution was decolorised with 5 grams of
activated charcoal, filtered and stored at 4°C. The op-
timum times for stalning 3u paraifin seclions wers
found o be

Perlodbcmedd o oovoiivnnnnivnnans 4 minutes

Schifl’s reagent v o8 minules

The results were comparable 10 those of the Bashe
Fuchsin-based Schiff’s solutions. The reagenl worked
well on 2p glycolmethacrylate-embedded sections,
although extended times of elght minutes and sixteen
minutes respectively were required.

The advantages of this reagent are Lhreefold; first,
no heating is required to dissolve the dye; secopdly,
the reagent may be prepared and ready (o use in forty
minutes if required, although the amount of charcoal
used 1o decolorise may have to be increased stightly:
and thirdly, different batches of reagent were found 1o
he consistent.
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Practical Stain Technology “Wet” Workshop & Seminar

Presented by: Lee 6. Luna,
Center for Histotechnology Training

This five-day extensive wet workshop and seminar
will afford the registrants an opportunity to perform
20 gpecial stains demonstrating more than 35 patho-
logic entities. Some of the entities which will be stained
with the special stains performed are: Gram positive
and Gram negative bacteria; hepatitis B surface anti-
gen; elastic fibers; pancreatic islet cells; all pathogenic
fungi; calcium; acidic and sulfated mucosaccharides;
hematalogic elements; mast cells; Lepra and tubercle
bacilli; nuclele acids—RNA and DNA; amyloid; silver
reactive cell granules from the entire neurcendocrine
system; copper; connective tissue; cross striations in
Rhehdomyosarcoma and fibrin; mucins; spirochetes;
Legionnaires’ disease bacilll. Also, the proper tinclor
ial qualities of a good hematoxylin and eosin (H&E)
will be discussed in great defail.
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In addition to the practical special stalning aspects,
lectures will be presented daily (to include evenings)
on: Chemistry of Stalning: Staining Mechanisms; Tis-
sue [dentiflcation for Histotechnologists; Shelf Life of
Solutions; Preferred Conirols; Introduction o
Immunoperosidase; Decalelfication; and various other
subjects directly related to the production of high-
quality microscopic slides.

National Society for Histotechnology Continuing Edu-
cation Credits have been applied for. For program and
related information contact:

Registrar

Center for Histotechnology Training
P 0. Box 2453

Hockville, Maryland 20852

(301) 330-1200




Organizing Your Special Stain Solutions

Chris Manor

Seawny

Hospital

Trenton, Michigan 18183

Chrganization is the key 1o getting & job done well and
rapidly. We applied this policy to the special stain setup
in our laboratory and found it much easier to do a stain
il all dyes and chemicals [or that $tain are grouped
toggether, the stains are fsted alphabetically, solutions
used are listed under each stain, each bottle is num-
bered accordingly, and the assigned numbser is marked
on the staining procedupe.

EXAMPLE
A, Acid Fast
Klmyoun's:
| PO o e e e e A
el mhend, W L e e e e Al
methylene blue, working . ... 00000 A-d
methylene blue, stock . .. oo ooa i A
A & R Fluorescent:
auramine and rhodamine . .. ... o000 2B
F LTy Tt Rl b R AE
potassium permanganate ... A-G
B. Acld Mucopolysaccharides
Alcian blue:
acetlc acid, 3% aqueous . oo B-1
bR B O e e e et B-2
.. .and 50 on

The solutions are grouped on the shelves alphabeti-
cally according 1o staln and 4 procedure manual is-al-
ways nearby. The solutions can also be placed in a
different box for each stain and put away alphabeti-
cally, Include a card with the stain procedure inside
each box.

Some of the solutions used in our laboratory are nof
speciiically for any special stain, These are listed
alphabetically as “Miscellaneous Solutions™ anc as-
signed consecutive numbers

EXAMPLE:
Fixatihoe for rosms .. ... oo iiaidieiadin i
Hematoxyling Harels' . ... oooonviiniciiiin.. 2
lodine, (8% hoohol ... 0 e i A
Toluidine blue, 1% agueous ... ... ... 0000 i
Zenker's solation ..o biera s vinis -]

These are stored (n a separate place from the spe-
clal strain solutions (ie,, on a different shelf] in numer-
ical order, Be sure bottles ane numbered clearly.

A master list is then composed, listing all ready-matle
solutions in stock, Their assigned number lollows so
that any solution can be found rapidly. You can also
check the master list to see where any given solutlon

{8 located orF 1o see if that solukion is in sock,
The example list below represents solutions listed [n
above stalns:

Acetic acld, 3% BGUEDDS & . ... ociaaias Bl
e et e S e S A-2
Abrdan bloe, O™ . ... viinnr i snaaiiee .B-2
Auraminerhodamine .., cccaviiinmiieras A5
Carbal fuchsin, Kinyoun's, ... ... ..o 00 e Al
Flxative for Iromens . ... voewaiiieassinnas)
Hematoxylin, Harris" ... .. ........ e et 2
lodine, 0.5% aboohol .......... e 3
Methylene blue, working .. ...ooooennniins Al
Methyiene blue, sOCK ... covnesnirasisn Al
Toluidine blue, 1% agquesus . ... .c.qveeasas 1
Potassium permanganabe . ..o iaaai Ab

Fenker's solution ... o000
Llsts are posted inside the staining shell doors nex!
to where the solutions are kepl. A copy of the list is
also kept in the histology staining manual, Lists are up-
dated continuously as new procedures and‘or splutions
are added.
This sytem has worked quite well in our laboratory
during the past ten vears and bas simplified both per-
forming and teaching special stains

Innovative Frozen Section
Procedure

Brian Moore

Veterinary Pathology Laboratory
Abbotsford, B.C. V25 4N
Canadln

The fodlowing is a quick and simple method for fat-
staining formalin fixed tissue, when neither a freezing
milcrolome nor a cryostat ane available. | developed this
methad when our cryostat was oul of commisston and
found It very effective,

The fixed fissue s embedded in TissueTeNC T com-
pound using standard TissueTek casseties and molds,
Chill the mold first on your embedding center cooling
plate (this will make it easier to position the tissue in
the (LMCT), then freeze the block in the freezing com-
partment of your refrigerator. Quickly cut sections at
10 mibcrons using & standard mdary microfome and a
chilled knife. Float the sections out an & water bath;
the (hC T, will melt instantly, but it will still be possible
io pick the sections up with a microslide, It is best to
use albuminized slides and to dry them longer than
wsual in the 62C oven. Stain with Ol Red O, or other
fat staing as desired.



Automatic H&E Staining

Margaret L. Mangham, M.L.T.
Veterans Administration Medical Center
Kerrville, TX TRO28

| would like to share my technique for staining H&E
#lides using a dual AutoTechnicon.

Specimens are fixed with 10% buffered formalin,
processed in the conventional manner and embedded
in paraffin. Alter cutting al 3-3 microns, slides are
placed on a slide warmer for a minimum of 15 minutes
I might add that | have not used any slide adhesive,
such as gelatin or albumin, for at least five years and
I rarely lose a section. After heating, the slides are
conled quickly with a fan and then stained with the
following procedure, using the top level of the Auto-
Technicon,

The basle idea for Lhis procedure was taken from Tech-
nicon's method for staining, but the changes in solu-
tions and timing are from my experience. This
procedure has been used since 1977 with very good
results,

Tin macesper ot cown nnpy of HISTO-LOGIC, o w0 have someane sddent in Ty edilor wishis b HI|!:'I| inkarmation, questions, and aicies relating o

the mading bisl. submit home sdres: o Ames. Divasian of Ml Lborsioriis, hmmfmhm i thiese o Low 0. Lupa, Bdiing, Hisio-Ligge, PO Boy

Inc., P Heno P10, Elldwart, Indiana 46515, Primedam USA 6, Lanham, Marlaod 21006, Articles, phetcgraphs et will iol be rehamisd
ks metuisted] in writing when thiey s aatmitied

)

M Laboaiois Inc. Histo-Logic’ By

PO Box 70 . P4
A Technical Bulletin for Histolechn
EDIIIH#EE F Hislol gy EHFWEEP
010895

BRENT RILEY
S0218 CANYON RIDGE DR
GRANGER IN 46330




