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The Demonstration and
Quantitation of Neuroendocrine
Cells of the Rat Stomach

Charles Dormer
Smithkline Beecham Pharmaceutical Hesearch and
Development Department of Experimental Pathology
King of Prussia, Pennsybvania

e development of drugs used o block panctal cell
simulation, and therefore decrease gastric ocid produc-
ton, represented @ major advance in the therapy of
pepti: uhoer disense, A second generation of mone polent,
onger-acting compouncs hus been investigated, and it
huts been shown that treatment with some of these agents
resulis in an increase in neuroendocrine cell numbers
uncl mucosal height in the rat oxyntic stomach** These
nereases end themselves 1o evaluation by morphommet-
e methods. To ensure meaningful results, it is essential
thist representative arcas of the stomach are sampled.

Neuroendocrine Cells of the Rat Stomach

The neurvendocrine cell system is & group of diffusely
disaributed endocrine cells that show biclogical similri-
ties 1o neurons, These cells are found throughout the
boly, including the gastrointestinal tract. Many cell
wpes have been described in bumans and were last
dussified by Solcia et al? 1981, There are species varia-
thions with six cell types being described in the gastric
miseos of the rat (Tabde 15 The major cell types in the
fundic oxyntic mucosa are the ECL (65% 1o &6% b and
the A-like cells (24% 10 25%).

These cells are clissified by their charscteristic ulin:
structursl appearance, based mainly on the morphol-
ogy of their storage granules (Table 2) and on the cell
proxduet? The identification technigues mvailable include
argentaffin and argvrophil silver methods, electron
microscopy, and immunocytochemical demonstration
of cell products. It is the lntter that provides an easily
reproducible, light microscopical method. Table 3 shows
untipens that heve been demonstrated wsing the Penosidese-

Anti-Peroxidase (PAP) technigue on formalin-fised par-
affin sections.

Experimental Methods
The method emploved in our laboratory fvolves stan-
ard sompling of rat gasire mucosa. The stomach is
opened along the greater curvature, pinned out on cork
board and fixed in newtral-buffered formalin. Serips of
mucosn were selected from the fundic area. and this
tissue was processed 1o pardTin wax and sectioned ot 4
micrometers. Care was taken 0 cnsure that & cross
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section of mucoss was obtained. Neuroendocrine cells
were demonstrated using o primary antiserum against
chromogranin A and the PAP immunocytochemistry
method. Quantitation imolved measuring the area of
immunocytochemical staining within o known length of
mucoss, These mexsurements wene carried ol using an
image analysis system— Quantimet 920 (Cambridge
Instruments, Cambridge, UK ). The image was detected
using & Plumbicon scanner and was comverted o o
binory image. A pray level threshold was set o detect
only chromogranin A positive neurcendocrine anea
within a field of fixed width. The measurement frame
was set extending from the line of muscularis mucoss up
to the luminal mucosa surfisce. These measurements
gave a representation of cell number, and, thenefore, the
magnitude of cell increase could be measured. The
oyvntic mucosal height was measured on the same field,

This methodology has been employed in the evaluation
of gastric hyperplasia following chronic administration
of Ha-gntagonist and proton pump inhibitors® and also
in untreated rot stomach. By mapping the position of
each measured field, o series of profiles hus been pro-
duced. Figure 1 shows a phot of mucosal height and
Figure 2 of neuroendocrine cell arcs. These figures
represent i ran stomach opened along the groater curvie
ture: the forestomach is shown as “a”; the fundic area,
“b"s andd the pyboric area leading o the duodenum, “c.”
This shows that care should be taken reganding which
aren of the tissue should be sampled wo give a representa-
tive evaluntion,

Conclusion

Six types of neuroendocrine cells have been described
in the gastric mucosa of the rat. These may be identified
using immunocytochemical demonstration of chrome:-
granin A iFigs. 3 and 4), which gives a relinble, repro-
ducible Hght microscopic method. Changes in the
neurcendocrine cell population and oxyntic masosal
heiitht muy be evalwated concurrently on a single prepi-
rution, using image analyss,
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The purpose of this paper is to provide an overview in

some areas and specific detnils in others of how o

implement a special staim program, When | arrived ai

my present position, the only specinl stams thot were

heing performed wene Groeott methenmmine silver, iron,

and mckd fast bacilli. Implementing o special stain pro-

ram was both challenging and enjovable. My first step

wits 1o determine which special stains our pathologisis

wostell ncedd 1o assisy them i providing a dingnosis. Aluer

completing a Hst, the next steps were to:

# Find the most wseful procedurne for the best resulis,

» Make a list of all chemicals needed (onder il not in
stock).

# Test solutions and conirol blocks.

* Train personnel in the specinl staining procedune we
wished 1o fmplerment,

| will list in order what was done at our hospital to

implement this program. This is not to say that this is all

inclusive or the best; it is an approach to organizing that
| hope can be of help to someone who is having diffi-

culty implementing a special stain program.




Provedures

W use 5508 cards and type the procedunes in numerical
order with the mesulis ot the bottom. These cards ane
placed in a cardex for easy access. The cards may also
be stmched onto cobinets with the aid of a magnetice clip
for quick reference. There is also an additicnal 5%8 card
behind the procedure that provides information on how
to make the sodutkons amd maintiins an ongoing inven-
tory of cxpiration dates.

Chemicals Dives

The chemicals and dyes are sepaited info two aress,
alptabetcally and chronologically, There is an index of
both the chemicnls mnd dyes outside the crbimet for ey
retrieval.

Labeling Solutions

Using a computer, we preprint Inbels for our solution
bedtles. The following information is on the label:

d. Heagent:

b Stain:

¢ Diate musde:

d. Expiration dage:

e, Location: {refrigerntor, shell, ete.)

{, Commends: (pH tested, reflilter, mixing, eic.)

Solution Sioruge

All solutions can be kept together in i final Wndomer
in an organized fashion or ploced on a shelfl in alphabeti-
cal order.

Control Slides

Tissue that is suspocted of being positive for a specific
entity should be stained with an existing known control
1o test its results. If the tissue is found positive, a series of
sections should be cut ai S-slide increments labeling
the first and last. If both the Ist and 50th slides are
positive, it is safe to assume that all slides in between
are also positive. Both slides should be kept with (e
unstained slides for verification and training. An addi-
tional 50 slides moy be cut when needed and stained os
mentioned above.

Tissues that gre inherenily normal for the substance
being stained (basement membrane, clastie, reticulum,
collagen. ete.) can be serally sectoned amd labebed
aceording 1o the entity being demonsirted.

Control slide boxes ane labeled with the following infor-
maticn: tissue, stain, and substance being stained for,
such as:

Skin

Elastic fibers Yerhoeils, Van Gieson
Must coll Lumna's mast call
RNADNA . MGP

Reticulum ? Smook’s

Special Stains Cuality Control

A quality stain control sheet should have the following:
Date:

Stain: Stain performed

Crse Numbers:

Controd Number: (if applicable

Resuli: Positive/negative

Correet Action: (if negative]

Note

M & controd slide is negative. the Toellowing shoukd be

checked:

a. Solutions improperly made. out of date, wrong solu-
tions for stain, or contmmined.

b, Comiral tsswe not posative ar positive entity no longer
in section aren cut through during microomy.

. Procedurn: not properly followed.

A Rapid Method for Fungi
and Preumocystis carinii

Peter J. Walkeden

Senlor Scientist
Department of Anatemical Pathology
Ballarat Rase Hospital

Ballarat, Victoria, Australia

A recent increise in the number of specimens receied
from immunocompromised patkents has drawn aten-
thon o the methods in use 10 demonstrale the presenes
of Tungn anc Prenmocyatils carmmn in Hssue sections.

For muny vears, Groeotts modification' of Gomori's
methenamine silver technigue’ his been the method of
choice in many laboratories. This method, although
very relimble, 15 rather tme consuming. taking up o 2
hours o complete i one wekes ino account reagent
preparation time,

As requests 10 demonsirate these organisms became
miore frequent, several modifications of the older method
have been propesed, Most of these have attempted 1o
shorien the time, and some hine sugpesied the we of
the micromave oven fo pchieve this aim >
Another modification published recemiy® sugegested the
use of an pmmonical sibver solution (o replace the
original methenamine silver solution with the object of
reducing the bockground stuining olten seen in Grocodt’s
method, The infensity of this background staining is
unpredictable, sometimes being sufficiently intense to
fecntinired on pape 190
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mesk small fungal structures. This problem can be par-
ticularly troublesome in sections of skin where largpe
amounts of collagen or elastic fibers may be present.

The use of ammoniacal sibver was also suggested by
Churukian et al” and again by Churukian and Schenk.!
In the latter paper, the addition of lithium hydroxide 1o
the ammoniacal silver solution was recommended in
order to extend its shelf life, However, it was found that
although the addition of lithium hydroside produced
excellent results in unfixed specimens, Le., bronchial
wishings, better results were obtained with paraffin
sections if the lithivm byvdroxide was omitted and the
ammoniacal sihver solution was freshly made For cach
stuining batch and then discarded.

The method presented here combines the elements of
several previous modifications of Gromori's method o
produce an exceptionally “clean” preparation free of
significant background staining, which can be completed
within 40 minutes including reagent preparation time.

Fixation, Processing, and Microtomy

as Used in Our Laboratory

Tissues are fixed in 10% neutral buffered formalin, proc-
essed on an overnight schedule in a Tissue-Tek Y.LE
Tissue Processor using praded ethanols as a delydrant
and Shellex XJB o a clearing agent, then infiltrated
with and embedded in Medim histological wax (M.R
S99, Sectwwns were cull ot 3 micrometers on a Leite
1512 rodary microtome using a feather 535 disposable
microtome blade, placed onto gliss slides coated with
Elmer’s glue, and dricd in a slide-dryving cabinet at 30°C
for @ minimum of 30 minutes.

Solulions
3% Chrontium Troxide (Chronic Acid)
Chromium acid 5.0 gm
Distilled weater ... ... ... .. .o........ HOmL
2% Sodium Hmhuﬂﬁ!e
Sodium metabisulfite. . . . . 2.0 gm
Distilled weater ’ - oo 100D mL
. 2% Sodivm Gold Chloride
Sodium gold chloride. ; 0.2 gm
Distilled water . 1000 mL
5% Sodium Thﬁ:.ru.ﬁl'in'!

Sodium thiosulfae ; 5.0 gm

Distilled wenier .~ ... . .. ... _....... 100OmL

Fuse I Asgperoils in lung. Micrssme Geooo essthod. i Origsnal msg-
sl B bt 00|

Flgare 2 Fungil elemenis s (b emoum corneum in o secihon of skin
Melrorairve Drooastt e bl | Clrimmal mrsgg i Mo ey o0 8000

Figure & Fungal cicmenty in Bair ok, Nolc minamal bechgrousd
wainipg, Microwave Cirocntt mwetbod. ((ripiaal maghificagion 50




Figure 3. Prsumnrene oot (m lung. Micsrsee Giroson ssibod. | Orig-
il magrifcation KA400) Modd ithe welldelinesicd organioms 2 a Bghi-
green backges el

Light Green-Acetic Acid

Mcetic acid LA0mlL
Distalled water GG, P 10L0 mL
Lightgreen . ... ............., 20gm

Ammoniacal Silver Solution
Add strong ammaonium hydraxide drop by drop to 5 mL
of 1% silver nitrate until a precipitate forms, then just
dissolves. Bring the volume 1o 30 mL with distilled water
and mix, (Use acid-washed glassware,)

Staining Procedure

I. Decerate sections in selected agent and bring to
distillacl wister.

1, Place sections in 5% chromic acid st room lempera-
ture for 20 minutes,

3. Wash sections in running water for 5 minutes.

4. Trem with 2% meabisulfite for 2 minutes.

3. Wash in running water, then rinse in distillad waier.

6. Fill a plastic slide-mailer (previously acid washed
and well rinsed in distilled water) with ammoniacal
silver solution and place in the microwave oven.

7. Microwave ammoniacal silver mt 450 wans for 15
seconds to bring the tempernture of solution to
approsimately TO™C,

&, Place the sections into the hot silver solution and
return the dide-mailer to the microwave oven.

9. Microwave at B0 watts for 2 minutes.

10. Remaove the slide-mailer from the oven and allow it
1o stzined it room temperature for | minute.

11. Remove the sections from the mailer and rinse well
with distilbed water.

12, Ax this stage the sections should be golden brown in
color.

13. Check microscopically the staining intensity of the
organisms in the control sections, These should be
dark brown, If they are too light, return the sections
1o the hot silver solution until the desired staining
intensity i achieved. Recheck slides at 20- o 30-
second intervals,

14. Rinse the sections in distilled water.

15, Tone in 0.2% gold chloride for 30 seconds.

16. Rinse in distilled water,

17, Treat with 5% sodium thiosulfate for 2 minuees,

I8, Wash in water for | minwte.

19, Counterstain in 2% light green for | minute.

20. Rinse in water for 20 seconds.

21. Dehydrate firly rapidly, clear and mount coverglass
with appropriate medin (refractive index 1.45-1.56).

Results
Fungi, P earimd, mucin, gheogen ... . brown 1o black
Oither tissue elements | shades of green




Remarks

In order to reduce the time to perform this method,
some authors” huve advocated the use of chromic acid at
SR7C for n shorter period of time. In my experience,
haowever, this can result in sectsons becoming detached
from the shides, especially when attempting (0 stain
seetions of skin. Also, Hinds® and Churukian'™ wam
sgrainst the use of the micnowave oven o heat chromic
acid scluthons, as damage may be caused (o the oven by
o phenomenon Known as arcing.

As o control section for use with this method, 1 necom-
mend u fungus such us aspergillus rather than a section
containing P carim?. The reason for this is that although
P carini is clearly demonstrated in the finished stain, it
is rather difficult to see at Step 13, as the foamy material
typically found in the alveoli temds to obscure the
P earinii organtsms. After gold chloride toning (5tep 14),
the staining of the back ground material is reduced mark-
edly and the P carinti organisms ane well demarcated.

The microwave oven in use in this laboratory is a Miele,
model M696, with four power settings [rom 80 1o 700
watts. | suspect that other combinations of power and
time settings woukd be just ax effective a3 those grven
above, although those gquoted give the operator some
latitude in the handling of the sections without the risk
of overheating und possibly boaling the silver sobution.
Removing the slides from the oven after 2 minutes and
allowing the reactson o continue on the bench gives the
operator better control over the final impregnation den-
sity than trying to reach an exact end point in the oven,
with the risk of overimpregnation, which is difficult 1w
Conpect.
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Twelfth A_l[l‘nl.lﬂl
Practical Stain- ta;t:hnolog::,r
“Wet” Workshop and Seminar
April 7-12,1991

Presented by: Lee G, Luna
The Center for Histotechnology Training

Waorkshop Content

This S-day, extensive “wet” workshop and seminar will
afford the registrants the opportunity 1o perform 25
speciul stains, 6 microwave, and 5 immunochemical
staining procedures demonstrating more thin 50 patho-

Some of the entities that will be stained are: human
papilloma vires; insulin: glucogen: 5-100 protein: hepa-
titis B surface antigen; helicobacter pylori; cat seraich
disense bacilli: Lyme disease spirochetes; Legionnaires
disense bacilli; Prewmocyatiz caring: all pathogenic
{ungi: gram-positive (Seapllococens aureus) und grame-
negative {Psendomenai bacteria; copper: iron: senile
plagues and fibrilkary tangles; leprosy: tubercle bacilli;
malaria parnsites: toxoplasma: amyloid; plasma cells
[RMNA and DNA): Leprospira; actinomycosis; elastin:
citlcium; granules from the nearoendocrine system: and
myocardial infarctions, Staining of additional entities
will be discussed. Also, the proper tinctorial qualities of
a good hematoxylin and eosin (H&E) will be discussed
in great detail. A problem shide, tissve. staining, problem-
solving session will be conducted during the course. You
are, therefore, encournged to bring questions and/or
problem sfides o the course for this session. Micro-
seopes will be available for slide study.

In addition to the practical special staining sspects,
lectures will be presented daily (1o include evenings) on
Chemistry of H&E Staining; Silver Reactions: Fixation:
Effects of Processing on Microtomy and Siaining; Stain-
ing Mechanisms: Tissue Artifacts; Handling of Small
Specimens; Tissue Tdentificution for Hsotechnologists
{six bectures); Microtomy: Preferred Controls: Introdse-
tion 1o Immunochemistry Staining; Decaleification and
various other subjects directly related 1o the identifica-
tion of technical problems and the production of high

foomtiraivd on page {9




Histo-Logic Salutes These
Award-Winning
Histotechnologists

The following swards were presented at the NSH

Symposium Banguet, September Lth, 1990, ar

Sun Antonio, Texas:

Golden Forceps Award
Spomsored by Miles Inc., Diagnestics Division

Leonard Nodile
Winston-Salem, MNorth Curoding

Histotechnologist of the Decade Award

Sponsored by Surgipath Medical Indusiries, Inc.

Lee (3. Luna
Lanham, Marviand

Histotechnologist of the Year Award
Sponsored by Shandon, Inc.

Dorothy Cummings
Warren, Michigan

The Diamond Cover Award

S ponsored by Miles Ine., Disgnostics Division
Donna M. Simmons

Los Angeles, California

Diamond Cover Merki Award

Sponsorcd by Miles Ine.. Disgnostics Division
James M. Turner

Albany, New York

Editor's Award

Sponsored by Miles Inc., Diagnostics Division
John Ryon

Missouri City, Teaus

LB MeCormick, M.IN. Award
Sponsored by 1B, McCormick, M.D.

Phyllis 1. Boris
Prescott, Arizons

President's Award

Richard Schroeder
Pluinmvbew, Niew York

.S H. Convention Award
Sponsored by Histology Control Sysiems, Ine,

Jimmy Stringer
Lubbock, Texas

The William J. Hacker Memorial Award
Sponsored by Hacker Instruments, Inc.
Amdy Valls

Eisigan, Minnesots

The Lee G, Luna Forcign Scholarship Award
Sponsored by Surgipath Medical Industries, Inc.

Patricia Turner
Winter Garden, Florida

Sakura Student Scholarship Award
Sponsored by Sakum Finetek, USA,
Donna Kimsey

Linlz Rock, Arkansas

Lipshaw Educational Scholarship

Sponsored by Lipshaw Manulaciuring Corporatkon
Anna Diliberto

Birmingham, Akibama

E.M. Diagnostics Systems, Inc.,
Educational Scholarship

Sponsored by E.M. Disgnostics Systems, Inc.
Kartie Swiharn
Toledo, Ohio

Deena O, Shechan Memorial Education Scholarship
Sponsored by N5H

Praimicy ). Wesoil

Trussville, Alabama

Miles Educutional Schalarship
Sponsored by Miles Inc., Diagnostics Division

Konstance Zeiiner
Bellevue, Nebraska

Instrumentation Laboratories Educational Scholarship
Sponsored by Instrumentation Laboratories, Inc.
Riebecea Sumyy

lorwa Cliry, Tows

Shandon Student Scholarship Award
Sponsored by Shandon., Ine,

Dick Walsh

Murshficld, Wisconsin




1990 NSH Symposium/
Convention—Nothing But
Rave Reviews

Hrent Riley
Managing Editor

" wis famtastic?”

“1Howed i

“It was an outstanding meeting”

"It was the best meeting ['ve ever been to!
“The workshops were invaluable”

The I6th Annual NSH Symposiums Comention closed
on September 14 10 a string of compliments from those
who attended and participated. The meeting, which
began on Seprember B, broke the sttendance recoed sl
in 1989 as more than 960 registrants converged on San
Antonico, Texas, in addition to exhibitors, leciurers, aml
workshop leaders,

“Each comvention is drowing o larger number of par-
ticipans)’ remarked Marilyn Gamble, NSH president.
“It just keeps getting bigper and betier”

“I couldn’t have been more pleased]’ responded Sue
Judge, local coordinator for the symposium/convention.

"It was really a great meeting.

The theme of the meeting was “Shining Advances in
Technology™ and, as alwoys, education was the major
thrust. Workshops began on Saturday and continued
through Tuesduy. An extra day of workshops was added
to accommodate the strong demand, according o
Judge. Workshops started on Saturdisy so those people
who coukl come only for the weekend could still enjoy
2 full days of workshops.

“Workshaops ane a grewt leaming experience; Judie said.
“We had hoped that with more workshop opportunities
emplovers would be more likely (o see the symposium as
a goodd learning experience for their people. And that's
ihe way it worked our’’

All the workshops with Hmited space were filled 1o
capacity. Those that were not limited had 10 be
presented theater style rather than classroom stvle in
order 1o accommodate the high numbsers, “Some of the
higher anended ones were those which covered
laboratory safety, hazardous chemicals, chemical
Wastex, estrogen receplors il techniques dealing with
breast biopsies? Judge recalled.

“We atempl 1o sty current with technology,” Gambile
explained. “As technology becomes more sophisticeted,
we try to keep up through our workshops and lectures.
There's really something for evervhody, We huve topics
from the very basie o the very sophisticated. | think
that’s one thing that keeps people coming back™

Kim Simmsons served as workshop coordinator on the
nations] committee, This was the first vear a special
committes member was appainted o coordinate work-
shaops, “She did o fnustic job? Judge said.

The Professor C.RA, Culling Memonial lecture was
given by Joseph H. Keffer, M.D., immediare past
president. American Society of Clinscal Pathologisis, His
topic was “The Laboratory in the Year 20000 “Dir. Keffer
was g very dynamic speaker” Judpe recalled, “lv was
nikce 1o hear from someone like him, He felt that our role
in the Wnboratory was of vast imporiance, And he was
also very impressed with our meeting”

“I was very excited about our keynote speaker,” Gambile
adched, T wis quite an honor to hove him there, [ ohink §
helped hind the relationship hetween the ASCP and the
NSH. More and more pathologists are beginning to
realize what the NSH has o offer”

The Swizs Society Exchanpe Lecture wis again very
popular this year Bert laspers, president of the Swiss
s0CHELY, Spoke on “Praectical and Technical Commenis
in the PAS Reaction and Worthwhile Information Con-
cerning Hemuiloxylin® Ancther Swiss speaker, Salome
Kicfer-Raez, of Searle SA, spoke on “Preparation of
Undecalcified Bone for Histodogie Evaluation”

"1 think the meeting ook on o different dimension this
year because of our Swiss exchange und international
speaker programs;’ Gambise noded,

Anather addition to the 199 agenda was a panel
discussion held on Friday morning. The 3-hour
session was moderated by Gamble and included o panel




of experis with w .I-.-r,||::_::-. cxXpertise nnswering

s thint were submitted by participants throwehos
the week as well as during the discussion
"1 received very good feedback about the paneal

dhscussion” Gamble sgi S0 10 18 somethine we will

probably continue 1o place on the npe

Additeonal educational opportunities wer presenied by
the technical exhiblis, posier sessions, and clinicul and
vederinary, industriad, research scientific sesions

- ;
Vhe socul functions lso drew lirge enowds (oot

the week, On Tuesday ikt

smturndey Might Live Party. Mone than o few conebends

Miles Ine, sponsored

killer bees, lancd shurks, and other Saturday Nicht Live
characiers were séen minghing with the crowd A& o]

pimme Wi M by all

e grand finade social event was the Thursday night
Larmrds |L:III-|I.I'! mrended by more than G0, 1t was
festive. [t was Tun, It was ereat —the highlicht of
the week,” Judee said, The theme of the ha el

wiis " Fiestn

limmy Stringer was coondinator for the banaguet, *He
ot hmselfT Judpe sasl, “We hod o room full of fresh
Mowers. He stayed up oll night making fresh fower
prrangeéments for every inbl nnd there were sixiy
(sl "

I bad never seen g0 many fhowers in my Hfe”™ Gamble

xclaimed, “It wos extmordinary

Al lemsd 17 awards angd sch Hurships were presemicd st

the banquet, including a special award, the

Histotechnologist of the Decade Awnrd, which wis pre
sented 1o Lee G Lo for his outstanding comiributions

r-'lrll."fl:'nll\.-l Fistis el oy durime ithe 1950 '%

I'he banguet wias precs

cd by o cockiml recepiion
STHINSRCN 1] 'I:| ."-|I|.'- | i A gl ”'||:' MAar: |._'[|| I |'||..
vided masic and entertainm il during the Bowr

| here were more than X0 first-time astendees — nnother
record, For the second yenr, o special receEpiion was
helel for first-time anendess. lis PUrpcee wils (o orient
them to the sympastum. comention, answer questions
aned provide the new people with an opportunity 10 meel
each other, o5 well as the NSH officers. “Sometimes
LINTIENE 1000 & natonal symipossim convendion cun I
quitte everwhelmimg,” Guamble said




fieomiimaand from pmge 1920

quality microseopie slides. Nutional Society for Histo-
technology Continuing Education Uinits will be awarded.
Note: Registration limited 1o 60; therefore, request infor-
mistion early.

For program and related informatkon, contisct:
Registrar

Center for Histotechnology Training

P, Box 736

Olney, M 20807 36

{301) 330-1200

Histotechnologists Provide
Training in Central America

Brent Riley
Managing Editor

Recognition is due a group of histotechnobogists who
have been traveling to Central America presenting edu
aﬂ.}llllpmpmninmdﬂwnidinthepmgmﬂ
histelogy throughout those countries. Their ohjective is
10 establish a permanent group of pathologists and hisso-
technologists to exchange ideas, books, journals, equip-
mient, and information. A November 1990 conference is
scheduled for San José, Costa Rica. This will be fol-
lowed by a histotechnology symposium in Micaragun,
This will be the third trip o Central America for our
colleagues. Special recognition is due Dr. Ernesto
Hoffman and Teresa Flores of the LSU Medical Center,
New Orlenns. Louisiana, for their time and effort in
establishing and promoting these conferences. Other
[uculty participants include Cheryl Crowder, Rosernary
Velasquez, Lynn Montgomery, and Lee G. Luna. Every-

one in the discipline of Histology and Pathology is grate-
ful 10 theose wheo dedicate their talents to reach and train
others W ensure better health cine on @ workdwide busis,

The reception included a scavenger hunt where partici-
pants hacl 1o find people who fit certain criteria, for
example, & native of San Antonio, a visitor from anaother
country, or someone who did flow cylometry in their
Lab. “This really got people talking to cach other,” Judge
commened, “They il a ot of fun with it”

More than 50 scientific exhibit companies displayed
the kitest in laboratory equipment and supplies from
“Toesday through Thisrsday. This gave atiendees an oppor-
tunity to bearn about new products and discuss their
needs with company representatives. “Exhibitors were
delighted with the meeting, the sccommodations, and
the city as a whole? Judge said.

The city of San Antonio was a hit with everyone who
attended. The beautiful River Walk, which was just
oustside the botel, provided a perfect respite after o busy
day of workshops or lectures. “Everyone was partici-
Jarly pleased with the hotel itsell}’ Judge said. “The
layout of the hotel gave averyons an opporiunity o
really see and talk with one another. The upper lobby
where the workshops were held had plenty of seating for
people to relux and talk between workshops. It was a
very congenial atmosphere—a great place o bel’

“The people who made up our commiltee wene very
enthusinstic, and it showed ) Judpe said, But shie was olso
impressed by all those who attended. “Everybody pitched
in and helped. People would come by negistration, or the
hospitality table, or the workshop room and offer to help
whenever they had a few minates” This type of support
and helpfulness was apparent throughout the meeting,
according o Judge.

“I'm sure that those people who took advantage of all
the educational and social opportunities wenl home
emotionally and intellectually changed? Gamble
concluded, “Even though they are probably very tired,
they will have i renewed enthusiasm for their profession.”

Correction:

In the article entitled “Histologic Techniques for
Analysis of Bone Implants (A Historic and Artistic
Perspective) published in the June/July 1990 issue of
Hista-Lagic, it was reported that vacuum infiltration
can be secomplished “by drilling a hole in the side of 4
refrigerator and placing a vacuum desicoator ingide,
making o vacuum infiltration st 40°C possible.” The
temperature shoukd have read “49C
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% Somebody wants

. to talk to you
about your
tissue processor...

Has your tissue processor age for 800 units in use over mediocrity is too expensive in
ever failed early in the morn- the past three years. Why have  the long run. We also think
ing, and you're the one to be a good night's sleep ruined by  excellence is worth the price.
called? That virtually never an unreliable tissue processor?  We think you do, too.
happens with the Tissue-Tek’ If you know anyone who has
V.L.P." Tissue Processor. paid good money for some-

In fact, the Tissue-Tek VL.P thing less than excellent, tell
performs 99.9944% of the them about the Tissue-Tek
time. And that's on the aver- V.L.P. from Miles. We think

Affordable Fxcellence
n ...

MILES Esrar inciang 25515

Tissue-Tek
V.LB~

Distribubed exchashvely by Baooer Healibcare Corponotion, Sclentific Products Diviskon,




A Modified Bielschowsky for
Neurofibrillary Tangles and
Senile Plaques

Annamae O Neal
Meuropathology Laboratory
West Virginia University
Morgantown, WY 26506

In recent vears there hove been numenous artiches written
suppesting the use of a Bielschowsky stain for demon-
strating neurafibrillary tamgles and senile pligues in
suspected cases of Alrheimer's disease. We have tried 2
few modifications of Bielschowsky's onginal procedure
and found the ane presented below 1o work best for us,
It demonstrites muny more senile plagues and neurc-
fibrillary tangles than are seen on our Bodian stained
alicdes (Fig. 1.

The procedure does require some experience, The tech-

miciEn will meed to use the technique several times o
achjust the time the slides are exposed to the developer
The staining end point sheald be controlled by checking
frequently with a microscope in order (o adbéere 1o the
precise tnctoril quality desired.

Fixation WS ballered newtral formalin
Microtomy Cut paraifin section a1 b to 8 micrometers
Solutions

20% Silver Nitrate
Silver nitrate : i ; 20,0 gm
Dhistilled witer LD ml

Develuper
Concentrated formalin 20,0 mlL

Distilled water T - 1000 mL
Concentrated nitric acid 1 drop
Citric acid _ . 0.5 gm

Evaporated Ammonium Hydrovide
Pluce 200 mL of 28% ammonium hydroxide in an open
dish for 20 minutes under a hood, This will allow some
of the smmonin gos 1o evaporate, thereby moking the
ammonium hydroxide weaker

5% Sodium Thissulfate (Hypa)
Distilled water . _ . . g LA 100,00 ml.
Sodium thiosulfate 5.0 gm

Staining Procedure

1. Decerate shides and hydrate 1o distilled water.

2, Place slides in 207% silver nitrate for 20 minutes.
Remwwe shides and place in distilled water until silver
nitrate solution below is ready.

X Tor the X0 salver nitrate wsed at Step 2, add evaported
ammonium hydroxide. 1 drop at a time, while stirring
vigorously until the precipitate that forms dissolves
and the solutkan twrms clear. Then add 2 more drops of
ammonium hvdroxkde. Return slides to this salution
for L3 mimutes in the dark,

. Add 1 drops evaporated ammaonium hydroxide 1o a
coplin jur of distilled water. Immerse slides in this
sodurtion,

» Add 3drops of the developer to the coplin jar conlain-
ing the slides und ammonis-silver solution and stir
Place slides in this solution until the fibers are black
with a tan background. Control development with the
use of the mictoscope, which usually takes 3 to 5
minutes,

i, Wash in distilled water for 1 minute.

7. Place in hypo for 5 minutes.

B, Wash in distilled waler for 2 minules,

9. Dehydrate, clear, and mount coverglass with appror
priate medin {relmctive index 148 1o 1.56),

Hesulis

Fibrillary tangles .. black
Senile plagues hilack
Buckground . | yellow

Remarks
It i= necessary 1o evaporate the ammonium hydroside
the full 20 minutes in an open dish.

Figuse 1 Senlke plagues ead beillery wngles can be wen o che middle of
Ihn phobograph, Madiow thai nerve fbery ey demonvirsiod guae well,
Bl Whe prlsgoey ure ween seined inieeschy black




“Introducing
The blade holder
tl}at's more than fitting

: Magnets help facilitate blade
_ positioning and

exchange

Unique face plate nubs
position anti-roll plate,
eliminating the need

for tape

Hu1-ltspeﬁﬁ£ul1¥mﬁt the Tissue*‘ﬁel':‘; Wetdle
Micratome/ Cryostat, the Accu-Edge Blade Holder provides:

| Greater access to your blade and frozen section
| Easier blade insertion and positioning
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deliver the best sections possible. SIEES i
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Microwave Modification of
Bielschowsky’s Method
for Nerve Fibers

This stuining method differs from Bielschowsky's
method in that it reguires much less silver nitrate, In
Bielschowsky's method of least 8.0 gm of silver nitrate is
usied a5 compared 1o only 0.7 gm of silver nitrste in the
methiod described below,

We have found thal neurofibrillary langles (Figs. 1 and 2)
and plaques (Figs, 3 to 5) of Altheimer's disease stain
better with the described method than they do with
Bielschowsky's method. This method is also less lime-
consuming, requiring only 10 (o 35 minutes 1o perform,

Fixation 0% bulffered neutral formalin

Microtomy Paraflin sections are cut ot § micrometers
Solutions

Silver nitrate
Diistilled water . |
Prepan: (mesh.

Silver mitrate . .
Dristilled water
Prepare fresh,

1% Ammonigeal Silver

Silver nitrate | LU e L ]
Distilled 'urlter ; o mn mL
Add 28% mmnmum !mimu:d:., d:r-np h:f drnp with
constant shaking, until the initial precipiate disappears
and the solution turns clear. Then add 5% silver nitrate,
drop by drop, until the salution becomes slightly cloudy.
Propare fresh.

Developer Solution
Formaldehyde, 37% to 40%, reagent grade ... 2.0 mL

Citric ncid

Nitric acid, approximately 70% HNO,
Prepare fresh.

IS Ammonivm Hydroxide
.ﬁ{nmun[um hydroachkde 28% . .. .0 L0 1.0mL
Distilked water

Ikﬁnd.lm Iﬁmzﬁ'iu
Sodium thiosulfute | =

Dristilied water

Staining Procedure
. DeparniTinize slides and hydrte to distilled water,

2 Place slides in 40 mL of 0.5% silver nitrate solution in
& plastic coplin jar and micrownve ol power kevel 5
(300 watt) for | minute, Dip the slides up and down
severnl fimes and allow them to remain in the hol
solution for 5 minutes,

3. Place slides in distilled water,

4. Pour the ammaoniscal silver solution in a plastc coplin
Jar and miberowive st power level 5 (300 watt) for 45
seconds, Mix with & glass rod and place the slides in
this hot solution for 15 minutes,

5. Place slides in 1% ammonium hydmaxide solution for
1 minuie.

6. Add 1 drop of developer to ammoniacal silver solu-
tion used in Step 4, Quickly mix with a glass rod nnd
immediately place the slides in the solution for 2
minutcs. The selution will rapidly wrn a gravish
ealor and a mirror of silver will form on the sides off
the coplin jar and the slides but not on the tissue
sections. The tissue sections should be brown,

7. Place slides in 1% ammonium hydroxide solution for
I mimute.

8. Rinse in 3 changes of distilked water.

5. Wipe off the mirror of silver from both sides of the
slides, tlaking cnre not 1o damage the tissue sections.

10, Place slides in 3% sodium thiosulfte sobution for |
mine.

11, Rinse in 4 changes of distilled water.

12, Dehydrate in graded alcohols,

13, Clear in 3 or 4 changes of xylene,

14, Mount coverglass with appropriate media (relractive
index L48-156),

Hesulis

Cytoplasmic neurafibrils . .
MNeurofibrillary tanghes and
phqm:f.&]ﬂmlm‘hdlsm . dark brown or biack

MNeurons amd bi:l:ll‘[l.ll‘-ﬂ
Meuromelznin . B el
Lipofuscin . .

Remarks

Mestic coplin jars are used instead of glass ones in Steps
2 and 4 of the staining procedure because glass coplin
Jars will sometimes crack when the solutions in them are
rapidly hepted with microwave irradintion,




Ihe times thal the solutions are heated wilh microwavi
rmckintion in Steps 2 and 4 of the siaining proceduns ane
deed when suaininge five slides at a time, Whan stnining

limse thind (he Solulions ane

ower bhnn Trvdé S
healed should be 1
i {hE numbeEr o I =lides |'-_"|I:.: daned. |he temperalure
af the 0.5% silver niirate should be about 8270 and that
al the 1% ammonincal silver aboul #3500 after the sold-

juced by 5 to 10 seconds, depending

LEIIS e Been haaled

When salutions ane hented with micnowave jrradiation,
theoe can be up to a 15°C dillerence 1o temipemiung
hetween the (op and botiom portans of Lhe selulions
Therelore. in order 1o equnlize the tempersture of the
solutions, the shides are dipped up and dow in Siep 2,
ard the salution 15 mixed in Step 4 of the siaiming
procedure. This assures uniformity of siaining resulls

1t 15 essenlial O use mCsi=t leandd glasswitre, rnnsed in
double distilled water The shellhife of silver niirate can
be greatly increased by storing i 6 o refrigarstor st 3° Lo

B
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Writing, Teaching, and Managing
Head List of Priorities for
Leonard Noble

Breni Hiley
Managing Fdior

Leonan MNoble wis afraid that his statement would be
misimerpreted, “I've got it made in the shade! he
heclarsd. “Hul please don't pring that

When you fully realize everyihing Koble contrilutes 1o
his prodession, bowever, there is only one way to interpeel
his stmtement: He knves whist he dioes, He koves histotech-
nokogy. He loves munsgement. He kves ieaching, leciur-
ing aned writing for publication. These are the things that
mutke him hoppy, so be's got it “made in the shade”

Moble is thie 19K Golden Forceps Award winner. The
prestigious sward, presented ai the recent Nationnl Soci

ety lor Hstotechnology Symposiumy Conwvention, is given
annually for the best article published in Histo-! ogie,

The winning article was the [ith authored by Noble for
HuioeLogie, The Durham, Morth Camolina native’s i
published article appeared in Labomiory Mamagernmens
in 1977, It was tithed “Histochemical Stining Gives
Muscle Biopsics New Uil

"I'd beten writing for a kong time before 1 had my first
article published” Noble expluned. 1 hod done the
technwal rescarch on 4 number ol published articles
st boeed by others, So | hod been mentioned @ ki, but
mwever as an auihore”

Moble is the chiel echnologist of the ammomic labs for
Morth Carolinn Baptist Hospitals, Inc.. part of Wake
Forest University, He supervises 40 people in the cytol-
oy, surgical pathology, autopsy, and molecular dingnos-
tics labs. He is also a charter member and vice presadent
of e Natwonal Sockety for Historechnology,

I wits somewhat inmcherienily that Roble entered the
mistotechmohngy professaon 21 years ago. He (inished
sehood in the midst of the Vietnam erisis. Afier reporting
for his physical, he was wld that be would be drufied
within & days, He decided 1o put those last few weeks 1o
gowsld use, s0 he npplied for a job—any job—at Duke
University, Two weeks lnter Noble was working in the
histology tnb, He was never ealled up for the sendee and
has been a histolechnologist ever since, spending 8 veans
at Duke University Medical Center before moving 1o his
current position,

"It was a fascinating expenience being thrown right into
u discipline like that?” Noble said. "With mwv background
in biokopy mnd chemistry, 7 wits nice to be able o do
something practical)

Moble’s first doy on the job was his first exposure
histotechnology. But within & months he was training
others in the libormtory

He hos mupde 37 forma] presentitions at various meef-
ngs and comentions, inchsling one this yeur ot the
national symposium of the Swiss Society for
Histotechnology. Noble still remembers his first presen-
tatica, 11 was in 1973 to the American Society for bMedi-
cal Technology. His wopic was “Histechemical
Technigues in the Histology Lab!" He s curremtly plan-
memy @ trip o Pakistan where he will also lectun




Moble's winning articke was tithed A Simplified and
Reliable Technigque for the Demonstration of
Preumecystis earini in Cytoprep Smears” “It isn't new
technology,” Moble explined. But it does sohe a problem
thast most histotechnologists have with silver stain,

“We modified and modified and modified until we came
up with this technicue.” Noble comtimsed. “Amd it proved
very successful, We have fantastic results. Cells do not
wish mway, 1t gives us a better chance of identifying
some tvpes of organisms such os Preumocystis carinil”

“Wye've also tried it with other stiains and it works better
than just putting the jar with the fluid in the microwave.

We actually take the jar with the staining solution and
ulhmﬂumd:mdﬁmmlmtinlqudMM

water, Then the microwaves do not all congregate in one
small orea”

Moble encournges other histotechnologists 1o write.
“| think there are & ot of people out there who hive the
desire to be published, but they don’t huve the time or
the backing to do it,” Noble remarked. “With more
encouragement from the institutions where they work, |
think you'd see u lod mare articles conting from histotechs™

'{Hﬂmrsl:.,}mhwﬂlugﬂ the work out first. And if
there is time remaining, and something the
histotechnologists feel would be enlightening to others,

they should go to their director and say *] would like to
pursue this! 1 think the administration or the patholo-
ist would support them?”

“] work in an excellent emvironment — o medical school
envinmment. There are plenty of doctors here who
would just love o sit down and get another article
published. And thar's what we're dofng now, We're work-
ing on two maore articles that will be submitted 1o the
Sowrnal of Histotechnofogy.”

Not all articles take months of extensive research,
According 1o Noble, some can be written in a matter of
hours. “It doesn’t have to be o drawn-out, kengthy,
rescarched item? he said, “It can be something that you
have worked on and simplified in the lab. You should
make sure your article is cleanesd up as much as possible.
And make sure your pictures ook good.”

Nohle is dedicated to his responsibilitics as a manager.
“The lab is only is good s the work that’s being orga-
nized; hie said. But he also feels he should be publishing
meore. “There are a kot of things I want 1o do’ he said.
“1 have this need — this urge — o write, 1 love o write”

Ii Leonard Noble isn't doing something to advance the
field of histotechnology, he just isn't happy. So after 21
years as u histolechnologist, he i still making significant
contributhons w his profession,
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