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ISYOUR HISTOLOGY LAB A TOXIC WASTE PARADISE?

Donald Axbey
Kaiser Hospital
Sweramenta, California 92823

Diuring the past several decades, the American public has
become increasingly cognizant in regards to health awsire-
mess. We are concerned with the foods that we put into
our bodies, the hazards of secomnd-hund smoke and espe-
cially the degrees of environmenial pollution and how it
relates 1o us and future gencrations

Being a histolechnodogist, 1 have seen some of the health
risks that are evident in the histology labormory, During
the past twenty vewrs | have visited severnl histology
lahoratories and have been nstounded by the strong odors
of chemicals, dirty coanter, open containgrs of solutions
and ndsty instruments laving around, When | was new at
the profession, | thought thit this situstion wss mommal,
but through my experience during the years, realize thal
this is far from tnoc

In the working day of the histology laboratory the tech-
nicians deal with potentially harmful selutions and their
vapors, Many technicians will say they are unnware of
any chemical fumes. This muy be due o the fact that over
the years, their sense of smell has become accustomed
ter these odors and thiss, are unnware of their presence.

Many artiches hiave been written Eately on the possible long
term affects of these chemicals. We know from studies,
that people who work around formaldehyde are more
prone o develoging certuin forms of nasal cuncer

Xylene fumes are shown to be neuro-toxic and possibly
could have an affect on the liver in later life. Alcohol
fumes are still being studied as o their sdverse affects
on humans, [ would like 1o discuss some of the precag-
tions that wre followed in our laboratory o belp elimni-
nate the risk of handling and inhalmg large quantities of
potentinlly toxic chemscals,

Many histology technicians are aware that mercunic chlo-
ride is found in Zenket's fixative, Helley's solufion anmd

BS fixative. These solutions are wsed for the fixation of
lymph nodes, bone marrows and renal biopsies. First of
all, none of these solutions should be poured down the
sink. They are not blodegradable and thus can present o
hazard o soil or drinking water. Anytime a solution con-
wining mercury is handbed. use protective gloves, as mer-
cury can be absorbed directly into the body through the
skin.

When we dispose of any of these solutions, we have a
one-gallon plastic jog that is nbeled “Mercunc Chlonde
For Dhisposal”™. When we receive a specimen in the labor-
oy contaimmg mercury, we decant the solution into this
Jug,
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The specimen comtainer should pever be rinsed in the sink
as it will continue to release mercury into the sewer, We
simply cap the empty specimen comtsiner and place it in
w special trash contuiner thar will be picked up by a toxic
waste disposal company for incinerstion at a very high
temperature, thus making it ron-lazardous, By all means,
do not place these containers in teash that will be deliv-
ered 1o the ity waste disposal ance, as the soil can be-
comme polluted and hazardous for futare generations,

We use o solution called Bouin's fixative which is used
in & trichrome stain. The solution is put into an oven &l
36% C. The solution is made with formaldehvde, picric
acid and glacial acetic ncid. Be careful not 1o inhale the
vapors when the lid 15 taken off the coplin jar; do this
under a fume hood if possible. Always wear protective
rubber gloves when doing special stains or making up
chemicals. Tt is not known what kind of combinations of
deadly chemicals will be produced on your hands from
handling these substances,

Formaldehyde fumes are very irritating o both eyes and
respiratory system. |f you get formaldehyde into a cut.
it burns very badly. Formaldebyde is used in embalming
Nuid because of s high degree of cffectivencss as a
preservative and disinfectant. Dead ussue responds well
to iis presence; however it s very caustic 10 living tis-
suse. Ii musl be trested with great respect, Use gloves when
handling formaldehyde. Some form of approved eve pog-
gles should be used, as serious burns can be caused if
splashed mio the eves. When grossing tissue, alwavs keep
the water running in the sink, as this will keep the for-
maldehyde from pooling and causing vapors 1o escape.
Don't pour formalin into the trash container (pour it imo
the sink} as this chemical is biodegradable. Pluce the cop
back onto the empty specimen container before discard-
ing, us this will help alleviate fumes arising from the trash
contwiner, Always hove & damp sponge on hand for wip-
ing spills of formaldehyde on the counser or dissecting
table. Keep a lid on the besket of cassettes that are in for-
miilin, Tuks the container lid off only 10 add another cas-
sette. Make sure that you clean the grossing ans and clean
undernenth the dissecting board, a5 this ¢an harbor pooled
Tormalin and thus cause fumes,

Much has been written about xylene and its affects on
laboratory personnel. 1) may take many years before scien-
tists see what Kind of health problems arise from duily
exiended exposure (o xylene, [ recommend wearing gloves
when coverslipping slides out of xylene. The routine sur-
gical gloves will not work, &s they melt in xylens. Most
of the laboratory supply firms will carry a special “sol-
vent resistant glove” in their catalogue which can be used
when coverslipping. It may oot be convenient to cover-
slip with gloves on your hands and may be o litde slow,
but with practice it becomes quite easy and safer, Our
laboratory uses a fure hood when coverslipping with most
of the xylene fumes being drawn into o charcoal filer,
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Dom't leave sylene souked ponze laving around on the
counter when coverstipping. Dispose of them in a olosed
trash containes — one that will be taken by the toxic waste
disposal company,

Chne problem | have seen in histology laboratories relaes
to the staining of microscopic slides. How many times
does one e the lds off the stuining dishes? Why allow
these fumes 10 permeate the laboratory? Gauze soaked
with xylene and alcohol should not be left on the coun-
ters. That is simply asking for trouble. Keep the lids on
the containers at all rimes when staining is taking place.
Take the lid off only to move fo the next container, Many
people will say this is 100 tume consuming and slows you
down, But how important is your health? Xylens should
never be pourcd down the sink, Treat xylenc the same
as mercuric chloride. It is disposed of in plastic gallon
Jags (the kind that will accept xylene withous melting) and
tiaken hy the toxic waste disposal company,

Chur Inboratory is fortunue to have o vemtilation system
thal takes awny most of the fumes in the grossing and rou-
tine stining area. If you are not as forunate, vou can
minimize the vapors in your laboratory by simply being
aware of how 1o handle these substances. Keep your
lahorntory clean; do not create a “toxic waste pardise™,
Bost al the things | have stated in this artcle should be
kiwen by histotechnologists, This wticle is-for those who
are nol aware of these problems. We have to think of our
future and approech our later years with good health, [f
you have questions about the chemicals you work with
from day 1o day, don't be afraid o ask your hospital in-
fectious control staff, your engincering staff or your public
health depariment. These people can provide vou with the
inforraiion you require. “Become more sware and don’t
let vour laboratory become a toxic waste puradise”

QUALITY CONTROL FACTOR

“THERE IS NOTHING CONSISTENT
IN THE SCIENCE OF HISTOTECH-
NOLOGY. WHAT PERFORMS WELL
TODAY MOST LIKELY WILL NOT
TOMORROW. THEREFORE, ONE
MUST USE TODAY'S RESULTS TO
DETERMINE TOMORROW'S QUAL-
ITY. THIS SHOULD BE PRACTICED
DAILY ON ALL FACETS PER-
FORMED IN THE HISTOLOGY
LABORATORY."

LEE. G. LUNA



An Alternate Counterstain for
the Grocott-Gomori
Methenamine Silver Procedure

Billie Swisher, HT'HTL (ASCP)
Center for Infectious THseases
Experimental Pathalogy Branch
Center for Disease Control
Atlanta, GA 30333

Experience in our laboratory has shown that the most
commonly encoumdered problem with the Grocogt-Gondd
methenumine silver (GMS)' procedure for fungi in dssug
sections s overstaining (overimpregnating) in silver-
methenamine solution. When there are few fungal
elements, overstaining of tissue components such as elastic
fibers may obscure imporiani tssue siructures with the
potentinl for significant inaccuracy in interpretation. In
addition 1o the probiem of oversigining tissue stnacires,
silver precipitation may be so inense that the imermal
details of fungl are totally obscured. Further, erythrocyies
staining dark brown 1o black may mimic yeast form celly
of fungi in infected tissue.® Overstained, crenated
erythrocyvies in whveolor spuces of the lung can be mistaken
for cysd fuems of Prewmocyais carindl

To solve this problem, we attempied 1o USe various coun-
terstains thut would overlie the silver in erythrocytes. One
counterstaimn that effectively solves this problem by
differentiating the ervthrocytes from fungal elements is
Halmi's ljght green-orange G." This staining solution has
Been modified in our aboratory and is used in place of
the usunl or standard light green for GMS counterstaining,.
The osiginal formuls’ and our modificution are as
Tl lovs:

Orfginal Formula

Light gresn - 1.6 gm

Orange G - 9.0 gm

Distillad water - 3.0 ml  Distilled water - 225.0 ml

Phosphotungstic scid - Phospholungstic achd -
4.5 gm 2.2 gm

Acetic ackd - 2.0 ml Acetic acid - 4.5 ml

Modified Formula

Light green - 0.5 gm
Orange G - 1.0 gpm

All of the reagenss combing resdily and do oot nesd o
be mixed in any particular order. The intensity of the back-
ground stain depends largely on the consistency or density
of the tissue to be swmined and on the staining time, Fifteen
lo thirty seconds in modified Halmi's light green-orange
G is probably optimal. In addition to being an effective
dimgnostic aid, this countersiain for the GMS procedure
is esthetically pheasing under the microscope and provides
superior contrast for photomicrography. (Fig. 1)
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Rabies

Lee G, Luna
Americun HistoLahs, Ine.

Gaithersburg, Maryland 20879

Rables™ is un acute viral discase of the central nervous
syspern thal affects mainly wild animals, inchsding skunks,
bats. foxes, dogs, raccoons, cars and may also infect hu-
mans,. The most common source of the infection world-
wide are dogs, followed by cats. In the United States,
skunks and bits are currently the mcss GOMmon reseryoir,
The infection is almwoet never found in rodents. The dis-
eisc is transmined from the saliva of an infected animal
to o new host, through bites or the licking of an open
wound, After introduction into the body, the virus trav-
els along nerve pathways to the brain and later 1o other
organs. The etivlogic agent of rabics is the rebies virus,
which is a bullet shaped double stranded ribosenucleic acid
virus, belonging to the rhabdovirus group. The incuba-
tion period for the virus in humans varies from 10 days
to | vear. depending upon the size of the inoculum and
the site of infection, The incubation period is followed
by fever, malaise, hendache, sore throns and abnormal
sensation around the site of the infection, If the disesse
progresses. thene are spasmaodse contractions of the throat,
hydrophobia, convulsive selrures, puralysis and eventu-
ally death.



The rabies virus antigen may be demonstrated in tissue
specimens by using the Auorescent antibody stining tech-
nigue. I-[mn[:rglca]lj'. the mneurons demonsirale

inclusion hodies known as Negr bodies
{named after the Italion physician Adelchi Megri), The
viral inclusion is seen in approximately. T0% of Brums
affected with rabics, particularly in the cytoplasm of the
pyramidad cells of the happocampies, or the Purkinje cefls.
The most useful mhud for formalin fixed, paraffin
embedded tissue, s Luna's' method for Negri bodies
(Fig. 1), For tissue fixed in Zenker's, the method of choice
is Schleifstein’s’ methad for Negri bodies (Fig. 2}
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Notes on the Tissue Section
and Debri Bonding Question

Martin L. Golick
MLL. Golick Labs
Woodside, New York

In 1979 Lung' stressed the need o undersiand “the
meechanisms of the strong bongd betwieen foating debri and
tissue sections.” In response, Golick® suggesied the role
of water mobility, and conformational changes of mac-
romolecules in tissue sections exposéd 1o debri, should
be investigated for o better understancding of the attach-
ment mechanisms, Recent developments may bring us
evien closer to the answer.

Kellenberper e, ul.' discussed sudies involving =low
denaturation embedding for elactiron microscopy of thin
sections” with Lowicryl embedding resins, These resins
infiltrate sl cure ot tempersiires below 0° C, and are
available in either a non-polar bydrophobic form or & very
hydrophilie form, This allows experimenters o con-
trol variables invalving hydration shells, which influence
hydrophabic bonding and conformations of proteins. COne
may then do electron microscopic and X-ray diffrsction
studies 1o determine the e of waler in lissue section mac-
romoleciules undergoing conformutional changes.

Researchers have revealed thar debhydration and infilirs-
tion with solvents manipulsted water in tissue sections,
and caused conformational changes of macromolecules.
Substantial structural effects occurfed during sectioning
and siaining with no effects by polymerization.

Conformational changes in macromalecules, associated
with dehri, most likely involves the displacement of or-
ganized associated water molecules similar to what has
been indicated by experiments with low denataration
embedding. Further investigation with this new tech-
nology will provide a clearer understanding of how struc-
fure pnd water interactions ocour in processed lssee, and
then bring us closer to the mechanisms of debri bonding
gz well as other phenomena we employ with fissue
sections,
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Rapid Microwave
Modification of Mayer’s
Mucicarmine and Bennhold’s
Amyloid Methods

James Davis, Jr. & Stanley H, Shapiro®
Kingshrook Jewish Medical Center
Brooklyn, Mew York

*(ueens Hospital Center of

Long lsland Jewish Medical Center
Jumaica, Mew York

Microwave bombardment his been increasingly applicd
in recent years to sccelerate the stuning times of metal-
lic sguins'”, Micrownve modifications of stain technigues
incrense rechnical efficiency and hasten dingnosis, 1is ap-
plication o numeraus other stin procedures is currently
utilized for trichrome mordanting in this laboratory™ and
trichrome staining of plastic embedded sections™,

Our leboratories have found that two commonly used spe-
cind stains, Mayer's mucicarmine and Bennhobd's aniyloid
methods, are amenahle to microwave heating with con-
comitint feduction in staming limes of approxmalely one
hesr each - Eguipment: Our lsboratories use Samsung
RES151 and Sonyo EM3621 microwave ovens. Each oven
will vary in efficiency, hence it is important 1o establish
the exact time frame 10 which the oven will bring a given
volume of water 1o 90° C,

All microwave procedures must be carried out in Joosely
covered plastic coplin jars or in plastic stining trys, in
plastic staiming dishes. Both mothintls describod are modi-
fied from techniques detsiled in the AFIF Siaining
Manual® as follows:

MAYER'S MUCICARMINE METHOD

Modification A: Deparaffinized and hydrated shides are
placed in Weigerts hematoxylin solution and heated in
the microwave oven for 30 seconds and immediately rans-
ferred 1o tap water,

Modification B: Slides are placed in mucicarmine work-
ing solution and heated in the microwave aven for B0 se-
conds. The hot stain jar is removed from the oven and
allowed 10 remain ot room temperature (22° C) for 5
minudes, Slides are then transferred 1o distilled water,

Rusulis:
Mucin ind cryplococet stain & deep red hue. Muclei are
black. The background stains yellow,

BENNHOLD'S METHOD FOR AMYLOID
Modification A: Deparaffinized and hydrated slides are

placed in 1% aqueous congo red solution and heated in
the micrownve oven for 60 seconds. The hat stain jar is
removed from the oven and allowed to stand for 60 se-
conds at room temperature (22° C), Slides are immpdi-
ately munsferred i distilled woter,

Modification B Mayer's hematoxylin oouersiain is car-
ried out with microwave heating for 30 seconds.

Resulis:
Amyloid stuing rose o red. Muclei are blue.

Sumimary:

Two frequently applicd non-metallic special stain proce-
dures for mucin and amyloid hove been successfully adapt-
i 1o microwave aoceleration with identical results o those
of conventionally applied methods. There is u saving of
approximately | hour in stain time for cach method.
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The Use of Colored Tattoo Ink
During Specimen Grossing'

Bonnie Yunosy
Bridgeport Huspital
Bridgeport, Connecticat (6602

There are many instances when identification of a given
side of n tissue specimen is essential for proper
microtomy . For example, proper sectioning of a pisce of
skin to ensure the epidermis is mcheded. proper seclioning
of biopsies and many other situations, which may deter-
mine the finul microscopic results,

In oo Eshoratory, we use colored tattoo ink available from
tuttoo supply firms' A variety of colors come in I oz,
aned 4 oz, bottles that can be used with coiion tipped apphi-
cator sticks, or the spout that comes with the bottle. The
colors do not run and can be blotted with a paper towel.
Tmmm&&m;mmhmﬁmwﬁ
ihe color. It will remain on the surface of the tissue
specimen 1o provide an excellent marker for aricniation
of the specimen and many oher uses,
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METHODS FOR SEALING AND MOUNTING PARAFFIN
BLOCKS

Lillian B. Antonio

Stute Hospital
Abeokuta, Ogun State, Nigeria

Editor’s Mote: This article i bemg presented since Histe-
Logic is distributed 1o more than 50 countries and the
procedure containgd heréin, may be of significant value
t0 histotechnologists with limited resources. [t should be
nubed that Ames Division, Miles Laboraiories, Inc., now
runufactures an updated, modem tissue embedding cen-
ber. Further, it is interesting (o see thal hisotechnologists,
whether in Nigeria or the United Suses, possess a Nair
for innovation. Mrs. Lillian Antonio bas a B 5¢. in med-
wil technology, 1 Master’s in Public Heabth and is em-
plinyed by the MNigeran Ministry of Health. Her article
is being published with limited editing.

I have been using products manufaciured by Lab-Tek
Producis {now Ames Division, Miles Laboratosics, Inc.)
for the past eight years and admire the ingenuity of how
laboratory equipment his been modeled and brought into
reality for use, Let me share my experience in using the
Tissue Tek [ Embedding Center. 1 have foand that the
“hot. platform” of this appamdus serves two other purposes.,
as follows.

SEALING TISSUE BLOCKS BEFORE STORAGE

Adicr sectioning, fissue blocks may be seabed using the

hot platform of the Thsue Tek Il Embedding Center.

I. Place a small piece of paraffin on the hot platform.
Allow it 1o melt enough to cover the ungroosved por-
tion of the platform.

2. Place the sectioned tissue surface of the block on the
melted paraffin for a few seconds until the surface is

completely covered,
3. Allow the block 1o solidify before stomge.

MOUNTING TISSUE BLOCK ON THE WOODEN
BLOCK

In a few occasions, there is need for sectioning larger
specimens which cannot be sccommodited in the larger
metal base molds. These specimens are embedded in
miolds such as the Lenckhart, or paper boats. In this case,
paraffin tissue Bocks have to be mounied on wooden or
fiber blocks before sectioning. This is most ofien done
with & hot spatula, The Lab-Tek T Embedding Center’s
hot platform las proven effective for this purpose also.

I, Trimmed tissue paraffin block and the wooden block
e pluced side by side on the hot platform. (This al-
lonws the paraffin block o melt, creating a fat surface
while simultaneously hesting the wooden block, )

2. Quickly place the two hemted surfaces topether, ap-
plying enough pressure to ensure pood sdheslon,

1. Allow melied paraffin from the embedding center
sponrt to run along the sides of anachment,

4. Let the paraffin completely solidify before sectioning.
This can be facilitated by immersion in jce cold water,

NOTE: A small paper tag bearing the case number may

he affixed 10 one side of the block by seain waching the

aide of the paraffin block o the heat platform and apply-
ing the tag o melied paraffin,
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