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Ahsiradd
We e examined the effects of decalcifying agents upon
type | collagen mENA detection levels and localization in
long bone metaphyses of neonabe mis by in siu kybrdiza
tion 31 the light microscope level. Femurs and tibiae from
1- 1o 2-day-old rals were fixed in paraformaldehyde for
24 hours, decaleafied in cither EDTA. formic acidsodivm
citrate, or formic ackd/parformaldehyde, then embedded
in paraffin, sectioned, and hybridized using a type
I collagen 355 antisense riboprobe, The localization and
intensity of the signal inthe EDTA-reated tissues wene
simmilar o the signal ohserved in calcified control bssue. In
either af the formic acid-decakeified preparations there
appeared to be a significant reduction in 1he namber of
autoradiographic grains as comparesd with similar aress of
the calcified contrel sections, These lindigs indscate in
sitw hybrdization can be performed on paraffin:
cmbedded. decalcified Gssues, and EIFTA appears tixbe a
better decabeilying agent than formic ackd/sodivm citrale
or formic acid/paraformaldehyde solulsons.

Introsduction

A vaniety of experimental sechmigues have been ulilized 10
evabuate bane cell function in nonmal metabolisem and in
bane diseases. The power of histological and histomor.
phonmeric approaches 1o understandang bone cell biokogy
lies in their ability to define the response of specific cell
[ypes, wilhin their nomal (ssse archisecture, 1o 3 particu-
las preatment of stages in bone development. Cytochemi-
cal angd immuriog yEochemcal procedures have enhanced
histological approaches by allowing the localization of
specific cellubar sctivity or profeins a1 the tissue or cellular
level. In situ hybridization is a relatively new, powerful
techmique extending these capabalities wo the histological
localizstion of specific DNA and BN A sequences,

Though histelogical evaluation of calcified tissues is
becoming more common, it still remains a technically
difficult and labar-imensive process. Relatively early in
ouF altempls 10 develop the technique of mENA-RNA in
situ hybrdization in bore tissue, we determinsd that the
procedure for in site localization of mENA was iself
a sulficient technical challenge, without including
the prablems inherent in sectioning caleified tissue.
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Therelore, we decided o evaluate the effecis of Tissue
devaleificstion on the in siu localization of mENA. The
model we chose 1ouse Tor this study wa the localization
al type | oallagen mENA in bones Thofm neonale ms,

Materiaks and Meibods

Freparation of Tianae Seclion:

Fermurs and tibiac from [-day-old rats (Sprges-Dawley
supain, Charles River Breeding Laboratories, Porlage,
Michi I.»:r:surﬁ;:]lj remaoed and placed in sce-cold 4%
parafoemabdehyde fivative in phesphate-bulfersd saling
(PBS)a pH 7.1 dusing dissectson | 30 - &0 minutes), then
fined in feesh fxaiive for 24 hours a1 4°C on a Lab-Line
(hebit Shaker at 150 rpm. The lssues were then nsed an
two changes ol FES (4%C) for 4 Bours, placed in T05%
cthanol, and stored an 4°C umil processed, The samples
were davided imio four equal grosgs; one group remaised
cabcified while the rest were decalcifiod for 24 howrs at
4°C in ome of the following sodutsons: 1) 10% EDTA in
PRS, pH 7.0: 2) 2.8% foqenie acid/104% soddivm citrate,
i 4.2: 0 5) 5.0% foameic acid!1 % paraformaldehyde in
PES.pH 7.2, Decalcified samples werne waihed T
changes (| hour each) of distilled water (45C), All
samples were then dehydrated with increasing
concentraizons of ethanol {709, 95%, LODFE, DM,
cleared im xylene, and embedded in Paraplasi® X-tra.
Five-micrometer-thick sections were o on a Sorvall JB-
4 microdome, Maated o & 45°C flotation hath containing
1'% gelatim, and trassfered 1o acid-cleaned dides. Two
sl were Fl.ppp;l omn each dide (one for hybrideeation
ard one as a nonshybdieed contral), desed verically,
then placed an a S0°C slade warnser for 3 minuies, To
increase sdherencs of the seciions to the slides, they were
placed in a staiming rack and baked at 6070 svemight.
Sectipms were deparaflinized 5 minutes im cach of 1w
changes of xylene, 1006 cthanol. and 95% ethanol, then
anr-drved (30 - S0 Eninuies ).

Tor prevent contamisation wilh nueleases, all prosedures
were carried oul wearing gloves. Reagents (RNase!
DMaee Froeh wers made up in disposable containers usng
weater (hat had been treated with diethyl pyrocarbanale
(Deps ) and sutoclaved. Nonautoclavable equipences was
detergent-¢heaned and rinsed with Depe-tremied water,

of Riboprobe
m in ths study was a 54 base fbopeobs for
rat alpha 2(1) collagen that hybridizes vo the sucleoides
corresponding Lo amino scids |151-116% in the
C-terminal coding region. Riboprobe plasmids were con-
ssrugied by cloning double-stranded synthetic oligonu-

cleotides into the maltiple cloning site polylinker of
plasmid pT7/T3-19 {Beihesda Research Laboratarics,
Gaithersburg, Md). In thds plasmad, the muln'ph: ﬂ-l:rml'l;g
site palylinker separates facing T3 and TT polvmerase
specilic profeler soquences.

The ulii,unl.h:hutil:hs wene designed with appropnaie
restriction siles o dircctional chosing in this vecior, Use
of Ibede fiboprobe plasmids znd the sppropriabe RNA
p]lz,mu-j: pq'(-dm:i.ﬂru’aﬂixrm probe ar the wenss
strand { same seqoence as alpha HipmRENA)of RNA.
Anlisense or serse protes of high specilic activily were
prodeced @ a 2040l reaction volumes contaiming 0.5 yg
linearized probe vectar, 125 pCi 358-UTP (1320
Cifmmol, NEN Besearch Products, Beston, Massh, 40
mM Tris-HCT (pH .00, 23 mM NaCl, & mM MgCI2, 2
enhd spermidise-(HC1)E, 10 mM dithiothreitol (DTT),
0,05 mM each of GTP, ATP. CTPF, 50 units BEMase
inhihitar and 30 units T7 palynserase. The resction pro-
ceeded a1 37°C for 1 hous, One unit of DMase (RMase
froc ) wins addied (to destrony the template), and the reaction
comtinued for 15 minutes, The valume was iscreased 1o
50 L. with waterased 1 pL of the 1ol was remenved for
counting. Unincorporaled nuclesiides were removed by
centrilugation taough & G-15 fine Sephadex calumn. The
effluent ws collected and 1 L. counted. The incomoraed
labe| was determined and the specific activity caloslased
(usually 1-5 % 108 cpaug). All magenis and glassaare
wene Rase free.

In Situ Hybridizalion

Sections were pretrcated in freshly prepared 0355 scetic
anhydride i 0.1 M methanoleming, pH 80010 minules).
The slides were rinsed twice (10 minuzes each) in 2X
BEC {stamdard saline citrate: 1 X S5C = 0015 M NaCl,
04115 M misodiem cilese), and dehydrated sequentially
in am ethanod series (0%, 955%, P5%, DO, 100 for |
minube each), and sir-dried {1 hour). The hybmdizaieon
mixture contzined 0T ppiml 358-1abeled peobe, 10 mM
OTT, | mg/mL bovime serum albamin, 2X S5C, S04
deronired formamide, 10% dexiran sulfate, 2 mpiml
baker’s yeast IRMA, and | mgfml sonicated salnios
sperm DN A, The misture was beated in a 73°C water
bath fior 3 ministes, oealed e S50°C, and mainiained at this
ernperanue: o a slide warmeruntil ready 1o ne. The
sllides weere placed flad om o metal slide tray on the wafied
ard 20 L. of the mixtare placed on ke sectioas o be
hybridized. A piece of Paralilm®™ (105 |5 mm) was
placed an each sectbon todistribule the miciune evenly.
SECivois Were m'hridimd. im o moist chamber (Lipshaw
Choep,, Deetroit, Mich) overnigha {20 homars ) at S0PC.
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Alter hybridization, the slides were submernged in 2X
S50, WmM DTT for 15 minules 21 50°C 1o remove the
Pamfilen.” Secticas were rinsed four fimes {1 5 minutes
each) i 2K S5C. [0enM DTT at42°C, twie in 2X 55C m
23C {15 minuees each), then treated with RiNase A (20
ppmLyBEMase T125 unasimb) in 2X S8C for 20
minfles al 3T b nemove nonspecilic Baund probe. Fol.
lowing three rimses | 10 minules each) in 01X 550,
10 mM DTT at 42°C, apd 3 changes of 2X 55C (3
mianules eachi al 23°C, the slides were dehydmied in M,
o changes of B5%, and two changss of 105 ethanals
with (1.3 M ammonium acetate for | minute cach arsd aar-
dricd {1 hout ). Controls uwsed bo examine the specificity of
hyhridizaikon mcluded hybridizalson wilk a sense probe
same sequence as alpha 201 mENA) and hybridizaion
carried out wilh no probe present in the hybridization
mixture. Reagents (RMNase/DNase firee ) were obiained
from Sigea Chemical Co., 51 Louks, Mo, anl Boctasnger
Miarmhetm Biochernicals, Indianapolis, Ind.

Ietection of probe

Autoradiogmaphy was performed, in total darkness, by
dipping slides into a Kodak NTH-2" autoradiography
emiulsion meled 5 45°C and dluted 111 (vivhwahbs M
ammoniim acetate. SHdes were dred vertically for
1 hour at reom temperature, s a light-tight container,
then transferred to another light-tight hox containing
DiriRile® dessicant for 4-T days st 4°C, The exposed
alides were processed gt 15°C in Kodak [-19* developer
faf 2.5 minutes, finsed in disilled warer. fixed for 3
enanutes i Kodak ® fixer, and finsed again m distilled
waler For 15 minutes, Shdes were either stained wilh
ill’s hemalonylin Mo, 3 (Sigma Chemical Ci., 51, Louis,
Muoj and Eosin YiPhioziee B, or 1% Toluidine Blue, then
dehydrated with increasing coscentrations of ethanol and
aylene, and mowsmied in Permount

Rssullis

The localization of mEEN A within the tissue appears 1o e
similar in bath calcified and EDTA-decalcified prepara.
teons Figs. 14 and 2A), The highest level of amoradio-
graphic grains {indicating the localization of alpha 21
tIJHIEI!D mENAY are obderved associated with
padechlasts on the hone surface in bath EDTA-decalcified
ax well a5 calcified comirol sections, The imlensity of the
signal in the EDTA-treated fissues is similar tothe signal
irh=erved in the calcilied control tissue. In the formic
acidisodiuem citrale-iecaleifved section (Fig. 2C), there
appears i he a consaderahbie (4- o fi=finlidl) rediaction in the
number of u|.|1nmdin5,rup'hi: Erains in mp.l.ril.nn wilh
similar areas of the calcified comrol section (Fig. 1AL In

the farmic acid/paraformakdeh yde preparation (Fig. JE),
very few grains are present anid 1bese appear only as
mndom, nonspecific labeling ikroughoui the secibon. The
T i redl prihe contiods afe essentially
the sanse for all groups fcomtrls in the caleified prepasa-
teors are shown as examples — Frgs, 1C and 1E). The
lexel of auteradiographic grains in the nonhybridized
wontred i relatively kaw and the grains ane distibuted in o
mrglom manmer, As expected, grain kevels in the “sense™
probe conired are slighily higher than the nonhybridized
conial, though considerably less tham in the amisense
prabe preparatbons. Graln distribution in the “sense™
probe control 15 random.

Discusdon

In sity hybridization s used 10 bocalize specific mBENA in
hisiological sections. Detailed protocals dealing with (he
praciical aspects of i situ hybmdizamon proceduses have
recenily appeared im the lipetansre. ™ Despite sigaificant
imilerest, in salis by besdization bas been used mirequently
trcxamine mBNA expression in the cells of calcified
tissues, 4

The dewelopenent of in situ hybsidizaton protocolds for the
siudy of caleified tissues will be lacilnaed by an usder-
standing of how procedures umigus o thesws s, such
as decaleification, affect the results of in situ hyhridi-
aafion, McDonald and Toas® evaluated the effect of
finmtion aml decaleification regimens on ihe detection of
callagen tramseripls in chick tissue by cDMNA-RNA
by bridaeation. They utilized a beotnylaved probe with a
sirepiaylin-alkaline pl'u.nqﬂ'n.lnl: delection syslem and
sediled on a protocol thal included fixation in a modifeed
Camoy’s solution. followed by decalcilication of sections
in a twi-step procedurne involving bolh lydrechboric acid
anil EDTA. Sandberg e1 al.® have recently reparied ibe
suceedsful use of a formalin-fixed, EDTAdecaleified
preparalion of fraciare callus to myvestigate the local -
iration of collagen mENA by DNA-RNA hybriduzation,
Lialiring the procedures described in the presem study,
we have localized riboprobes for 1GFP-1and IGF-I1in
neonale bong bones, and rboprobes for collagen ivpe |
and collagen wvpe 1 in long bones from adall rals." In
acklntion 1o specific procedural pasametens (e.g., EDTA-
decalcificalson), crzcal attention 1o “clean” technigue,
seeurade titering of probe intensity (35 5 label levels), and
controlled emulsicn exposare are impeniaat (o obdain
sullvcicnt spatial eesolution For ocllular localization and
quantitation of mENA in histalogical preparations, 'We
have Tound that -uphrrum conditsons must be adjusted for
each probe,




In summary, we have cvaluated three !1:|~.!|.1ing||;.'ll
decakification progedarnes for effects on the detection and
lscalization afl a 355-laheled, 54 base r|'|'u1|1r|.1h¢ far rat
alpha 2003 collagen mBEMA in sections of neonate ral bone.
EDTA-decaleilication appears 1o have linle effect on
ek the level of detection inumiber of autoradiographi
grams jor the distmibution af label in the ssue seclions
compared with caleified sections. Degcalcification
procedisres employving fommicicitrale of formicfomalde:
hyde selations have disting debeterions elfects on the
detection level and distribution of the riboprobe. The
abiby 1o wee decalcihed hssoe pr:pqmrilml.. n conmhing-
tion with carelul comeal of the hy bridizatien procedune,
shizold lacilitste 1he appli.-;ntinﬂ ol i silu h:,hriql:ir_.uim lia
the study of bome metabolism and developnsen.
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Quinnipiac College Prepares
Students for a Career in
Veterinary Technology

Brent Riley
Managing Editor

Several schisals acmoss the country have -llnvr.:[ngrnl velen.
nary echmology programs. These programs are desiened o
irain studenis in the proper mainicnance, care, and use of
laboratory animals, Histotechnology is also o major
elemend in the educational process. One of the more pioms-
nent programs in the United States s af Quinnipios
Colbege in Humden, Copnectiom,

“We hiave o 4-year program Tor a bachelor of science
degree in velerinary technology,” explained Layne
O hman, Direcior of the Vieleninary Technobogy Program
il Ql.li.l'ul:ipllc. “ip ungrnﬂl]:r referreed 1o our progm as
Labarmtery Animal Technalogy,” Ochmean comtinued,
“lut we decided the wonl fabratery wis @ hit oo con-
fining im scmee respecis, We foand ihat people were not
JEsE d-lria'lg feseanch o armmals, bul miny wee p;lin;l: 11T
seferinary clinical services. 5o we changed the name of
our program e Anmal Technology,” Mone recently the
name was ¢hanged again o Vetenimary Technobogy hased
i A fecommendation [rom the American 1||"r:lr:ri|1n.r:.:
Medical Assaciation [ AYMA )

The Quinniping program, which was staned fn 1971, has
abwsil 30 siuderils, .'l-'l:.l:'l_l.' of the sbidents po o f pnduplc
schonl o veterinery schoel, “The cummculum is set up so
ihey have a very good basic core of seience courses s
they e prepared o go om,” Oxchman sakd, The curricelum
imctuides a full semeuer, four-credin course mhisislogy, n
addition, stedents musst work in the histalogy Inboratory
during on-the - pob tralnieg at ane of the nearby inical siies,

“Job opportunilies fae my students afe numerous,”
Oechman revealed, “There are pi'nh:l.l]l:.l 1] upl:ning-!. v
every student.” Af recent mectings of the AVMA and the
Amerscan Associabion of "-':brﬁmq:,' {:i.'l']-:_s:.\_ members
have discussed the dramatically increasing need fof
yualifeed veterinary technalogy professionnls, These
organizations are developing sirategics o curh the




nationwide drop in total applicanions an veterinary

techrology schools,

“Things have changed a bit thes past year,” Ochman
claimed, “and we'ne hopang that this is a inee indicaton
hecause we've had o 300% increase in the nomber of

apiplicalions.”

Most of Quimnipine’s graduates go into some tvpe of bio-
medical position ¢ither at a pharmaceutical company, a
toxicology company, or 3 university where animal
research is underway. A few go into veterinany hospitals,
bun hagher salaries m the pharmaceatical industry draw a
magarity of traimed sochmologists.

Quanripiac College, whach is located a few miles north of
New Haven, has abow 4,000 students, The College offers
amumber of degrees in alliad bealth and sciences, as well
as business and liberal anis, Their veterinary technology
program was the first fully accredited 4-year program. [§
was provisionally aceredited in 1980 by the AVMA. (A
the time, the program was called Animal Laboratory
Technokogy.) Full accreditation was granted in 1985,

“Ii takes iime to pat togeiher a full 4-year curriculum,”™
Ochman explained, “I0is necessary not only 1o have a
working facility thal meets certain stamdands, el we also
necd b sel up clinkcal sites. It takes a lod of moncy, space,
and gyuipment 1o maintain our academic siandards as
well a5 our amimal health and care standards.”

Stwdents spend about 12 hours each week at one of two
climical sites, Ome of the clinical sites is at Mew Haven
Central Hospital for Veterinary Medicing, The other i at
the Section of Comparative Medicine o Yale University.
Theere are no moere than five studemis ata climical site an
any time. This allows stedents 1o get individual atention
as they work in the vanous depaniments 2 exch site,

“When our students enter the job market, they have the
mocessary skills because they ve had sciual expenence,”
Oxhman said., “They're really very good at whal they do.”
Applicants are carefully interviewed before they ane ac-
cepled into the Quinnipiac program, The primasy puspose
of the interview is (o assess the prospective siudent's
nteresl in and understanding of the Veterinary Tech-
nology Program. “Some students have mixed feelings
when they come in," Ochman explained. *'We wam them
fo b nbwinlutely sure that this is what they want.™

The recent controversy surmounding the use of animals in
rescarch has not had a significant impact on the program,
according lo Ochman. “The animals in this facility are

wsed specifically for leaching,” she explained. =We don™
do any research on them.” Still, the college must follow
the regulations of the animal welfare act. In addinen, the
cumiculum includes a study of the ethical issues involved
in animal care,

“The stwdents in this program are probably mose com-
passionate than anyone when it comes to animals,”
Ochman said. “They are very concerned thal if animals
are o be used in rescarch, that ihe theee Rs of nedwction,
refinement, and replacement always be kept in mind. We
follow the laws and maintain a high ethical, moral
comsideration of whal's going on.

W encourage our students b disouss ethical issues, and
they have sonwe heated discussions at limes, Although we
would all like 1o see animal research replaced by
altermnative methads, 0 simply 1s m feasible at this poin,
W try 1o book an it in rerms of all the good that has ne-
sulied. The medical sdvances ihat are possible through
anurri] neseanch have belped mallions of people.”

The program was started at Cuainnipiac College in 1971,
Ochman has been the director since 1984, She isa 1977
graduate of the program and was certified by the
Amenican Association of Laboratony Animals in 1980,
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NSH Symposium/Convention
Breaks More Records

Brent Riley
Managing Editor

T horraw a line from a recent television commercial, “Tt
just doesn’i get any better than this,” Bt when “this™ is
referring 1o the MSH Symposium/Convention, it most
certainly does get betier—year afier vear, The recently
concloded 19491 symposium‘convention will be remem-
bered—at least for the next year—as the biggest and besa
MNSH meeting ever,

“Famasnic is the only word 1o deseribe il exclaimed
Phiyllis Boris, cochairman with Kerry Crabb of the N5H
Coaventbon Committee. “Oar expeclations wers miodhe
than met.”

Marilyn Gamble, NSH president, agneed, “1 don't know
how they da it,” Gamble said. “but cach symposium/
COMVENLIoN S66ms 1o surpass the preceding one.”

The 17th Armual SympesivmConvention of the National
Soceety for Histotechnology opened on September 28 and
ended on October 4, The Orlando, Florida, meeting drew
more than 1, 100 hisiology professionals from aroand the
waorld. In fact, the meeting resulled in a recoed sumbser of
participanis and exmbitors, including some from aly,
Australia, France, the United Kingdom, the Netherlands,
Switzerland, Sweden, Morway, Canada, Alaska, and
Fawaii.

“The society is ganing a reputalbon a5 being the place to
predent papers, ot just nationally but internationally,”
Gamble said, “'We"re known &8 a very dominant educa-
tional force in the field. In fact, | don't think 1 would be
boasting 1o say that this is the educational experience of 2
lifstime for Hustotechmalogists.™

It was the biggest meeting we've ever had,™ Boris stated.
“We've been incieasing our stendance by a lintke mone
than 100 every yvear since 1956, And ifthat trend con-
tinwes, we™ll be very big by the mid-ninetics. We're also
looking to expand our infemational representation 1o other
oounirics and continenits. 11 poing 1o be a big challenge for
the niex) few years bual, fortanately. the namber of people
helbping bas increased in proportion 1o the work koad.”

The emire block of hote] moms reserved for the meeting
wis sald out by Jupe. According to hotel officials, this
was the first time 3 block of rooms was sold out that far in
sdvance. More than 200 ol the regisiranis were from the
state of Florida, the highest anendance ever from a single
siate. Boris explaimed that the Florda state licensor
requires Histoieehnelogists to have 24 CEUs within a
2-year period. Because all of the workshops provide
CEUs, Floridians 1ok advamage of an excellent
OpporTunily bo eam iheir credits.

Three hundred sixty-five people attended the meeting for
the first time., “That s & very significant increase,” Gamible
said, “and statistics show that a very lange percentage of
people who are attending for the first Gmse will come back.”

While first-timers account for the impressive growth of
the symposium/conyention, relumess make a sirong
statesent about its value, More than three quarters of
those whis atternlied had experiencad 2n NSH symposiem
corrvention befione.

The Miles-sponiaoied first-timers party also drew a record
crowd of about 250 people. The banguet is held on the
first might of the symposiumyconveniion i give firs-me
attendess an opporienity 1o meel with N5H officers and
committes chairpersons. “I1's become very successful,”
Bogis said. “People look forward 101t becanse it breaks
the ice and makes first=timers feel more comfortable
throw ot the rest of the week.™

The symposianyconvention lived up to its theme, “Excel-
lence Through Enlightenment,”™ “The workshops wene
excellent, and there were cemainly enlightensd people
afterward,” Boris recalled. Seventy-three workshops kept
the participants busy during the first 4 days of the
symposiumyconvention. Then for the following 2¥: days
they were cccupied with scientific sessions,

All the limited-atiendance workshops were filled o capac-
ity. The others also drew Large crowds, W always iry 1o
expand oar varicty of workshops,” Gamble said. Basic,
intermediate, and advanced workshops covered a wide
range of techmical topics, including microscopic anatomy,
basic chemisry, saining technigues, human cytogenetic
analysis, irmvanceyrochemistry, fluomscence mcrscopy,
imamanchistochemistry, encogenes, in sita hybridization,
ploidy analysis, microwave technigues, specimen

photography, marine histology, and image cytomery.

Other topics of interest 1o Histolechnologists were also
covered in workshops, Participants could leam abous




waleny inihe laboraiaey, hazardeus chemicals, CAF
workload recoadmg and quality assurance moniiormg,
and the use of compulers im ke laboratoey. They cosild
nlso learm how b prepare for the HT and 1L regisiey
cxams, honw 1o start a schood of histntechnaology, haw o
wrile procedure manuals. how 1o wiile and subenit &
research paper for publicalion. amd how boowrite goals,
b pectives, and lesson plans. Self-imiprovement
workshops were also presented covering bapics such a
‘How to Markel Youwrsell T'hie E mpewerment
Frocess,  “Presentation Skills,” and " Dealing with
hiTieuls Feople,™ In adddtion, Dr. 1. B, MeCormack
rl'lh,'.ll-\.'l_l his r\llrlll.lr WwWinrks 1118 "8 |'| s Fl':!'\l.||.||||l||
o Antigoe Pr cpancd Mocroslades.

The screndiflic sessaons, which included both climical
and VLR (Veterinary, Indasirinl, Bescarch), were
haghlighted By the Professor O F A, Culling Memaorial
Lecture, The lecture was presented by Bobern W
Mowry, ML of the University of Alabama, Mowry
tbncursed the * Evolution and Present Stangs of Melbods
| II|||':II|: Alcian Blue Bex land related dvesh Torihe
Detection of Comples Carbohydraes Containing High
Concentrafions of Acidic Growps Whether Mainly
Sublates or Mainly Carboavies oo Bodh, ™

Ihe Culling Lecture was follaed by the Swiss Society
Exchange Lectures spomsared by Mibes Inc. Brigeiie
Crreiner of Sander A in Pratieln discussed “In Si
Hybridezation™ and Esther Bogser of the Institute of
Pathalogy in Wirerthar discussed " Dves

acparaie pancl discusssons were conducied for climcal
whid VLR, corncerns, Thres-hour sessions ing boded p.n'._'f-.
U] A peaTE AnWErEE questions (hal wene submiited By
gt pants throughoul the week, as well os during the

drsuarnm

A mecond number of entries was glvo presenied inabe
persder sessaons and lechmical exhibils, En addition, more
tham 100 exhibiis were prepancd h_l. technteal pnd
seeriific companses 10 show their laless produsces

The sympostumiconvention was held an the Sioulfer
Besort in Urlando, " We had & beautiful property this
wear, oy salld. “The hoiel sasd they'd mever bad sucha
fum groap i

Werepmion for fin-1ime smendess

legemmats] iy weme enlerTmned by
Marilvn Laitibke anel Loonas] Mol
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Methods for the Use of
Hyaluronidase Amylase and
Neuraminidase (Sialidase)

Lee G, Luna

and

eyl E. Luna
American HistoLabs, Inc.

Gaithershirg, MID 20879

The eneymes cited above have been used extensively for
the ientification of hyaluronic acid, glycogen, and sialic
acid in paraffin-embedded e sections. There appears 1o
b some confusion and kack of knowledge in some labora-
torics reganding the proper utilueation of these methods, The
infonmation presented herein is imended to diminish some
of the confusion amd provide up-1o-idate mformation and
methads for the proper use of these enrymes, The following
remarks prowide geneiml infommation, some ol which one
shoukd remember when makding up the eneyrme soliton,

Human beings have long taken advantage of enzymatic
reactions to improve their well-being without under-
standing the exact nature of the process, as, for example,
the process in baking and in the manufacture of cheese
and nloohiolic beverages. 111 only in comparatively
recent years that specific eneymes have been isolated and
therr mode of action studicd, The determination of
enzyme activity in serum or body thssues or fuids has
become an indispensable tool of modem diagnosis, Prac-
tical experience has shown that an expen knowledge of
enEyme chemisiry is nol essential in order 1o benefit from
its use. Enzymes are hiological catalysts, Like other
catalysis, they accelerate chemical reactions or make
them possible by lowering the reaction energy reguire-
menl. They are protein in nature and can be isolated and
sommeelimes crystallized like other proteins, Like all pro-
i, enzymes may be denatured and therehy inactivaied
by physical or chemical means. They are susceptible 1o
heat, pH, and microoeganisms.

Many factors influence the rate of enzyme reactions, The
miost imporant of these are pfl, iomic stremgth. tempera.
rure, Maffer, and technical factors. such as inhibiors from
contaminated glassware or vigorows shaking, which may

cause deraturation. Most cneyme assays utilize 37°C & 0
reaction temperature, This assures a more notural or

physivlogical condition,

Thene are various simple precautions that can frequently
improve accaracy and precision inclimeal encymology:

1. Gilasmavare comtmmingtion is a frequent cause of emmor.

L Sample handiing preserts proflems: Since enzymes
may be denatined ot ar-liquid inerfaces (due i disior.
tion of the protein molecules), mixing should be done
by gemide fnversion rather than vigorous shaking.

3. Accurare temperature control during incubation is
essential,

Wilh this general background information on enzymes,
the following poing needs emphasis as it relanes (o histo-
technology. Enzyme activity is expressed in wnits of
dredivity, il fecessanly in grams of enzymes. Therefore,
when making a solution utilizing an enzyme, the concen-
tration should not be expressed in terms of weight
(grams) bul units of activity. This is especially
significant for hyaluronidase and amylase since they ane
commercially available in 3 wide variety of units of
sctivity,

Provided below are the enzymes and the entity they
catalyze;

Hyaliwronidase — {Hyaluronaie glycanohydrolase) s an
enzymse that caalyzes the hydrolysis of kvalivronic ecid,
which is onc of the mucosubsances found in abundance
im herman ard amimal tissue,

Amiylase — is an eneyme that catabyzes the hydrolysis of
starch into smaller molecubes. Amylase scts in a random
manner in catalyxing the hydrolysis of glveogen, which is
found in many ongans, particularly liver and muscle in
humsan and animal Hssue,

Newraminidase (sialidose) — 15 an enzyme that
calalyzes ihe hydrolysis of sl acud, which is foand in
sbundance in alivary glands and is a component of the
arway secreben of the langs.

Hyaluronidase Digestion Method

The following provides information for compounding
solutions of hyaluronidase of different TR units. Hyalu-
ronidase can be purchased in different units of activity
from 300 1o 2,000 units of activity per milligram
{ 30} ueniiisyfmg - 2000 units/mg ), The activity in terms of




units for removing hyaluronic acid from sections shoald
be 150 - 200 units per milligram. This beang the case,
one should purchase hyvaluronidase in units of 2ctivity
that are easy te calculate. For example. if the available
hyaluronidase is 400 units of activity per milligram, one
should weigh out 0005 g and dissolve it in 100 miL of
naormal saline or distilled water. The concentration in
terms of activity is 200 units per milliliter.

Example;
(00 unatsfrgh 00 ) 005 g = 20, 000 unats
20,000 undis/ VM0 L. = 200 uniisml

This general formula can be used 1o caleulate the ameum
of milligrams or grams necessary for mixing working
hyalurenilase solubions with a unit of activity betwesn
| 500 v 200 uemits per mallagram,

Hyaluranidase from Bovine testes lyophilized powder
should be used for removing hyaluronic acid from tissue
sections, The use of hyaluronidase containing various
agents such as prosein of kactose showld not be wed,

Solutions
O IM Podassisem Phosplate, Monebaide
Potassium phosphate. monohasic .. ... 1361 g
It 1T R (1 S —— (| 1T LI | 1
0.0M Sodium Phosphate, Dibasic
Sodiam phosphate, dibasic ...l 14202
Sodium phosphate, dibasic, 1M ............ [0 mL
Buffer
Potassivm phosphate, monohasse, 0U0M ... 940 ml
Sodium phosphate, dibasic, M .. A0 mL
Hyaluromidase
Hyalaromidage ._..........co0rromresrmmsrmssmsnes 005 g
Buffersolwion  ....c..cooiiinniiiiiiiin, 1000 mL
Mix just before use,
Remarks

The buifer solution should be used to dissolve hyaluroni-
dase when critical studies on mucesubstances are being
performed. Distilled water works quite well when less
than critical studies ane perfommed.

Procedure

Use twor slides from the same block, one for digestion

with hvaluronidase and one with buffer wolwian control,

L. Deceraie slides in xylene, 2 changes, 2 minwies each,
Place in absolabe alcohol, 2 changes, I minwtes each
45% alcohol, 2 changes, 2 minutes each; then rinse in
distilled waler,

L Digest slides im hyaluronidase solution an 375C for
1 hoar. Incubate the duplicate slides im buffer solation
#1 37°C for | howr,

3. Wash both seis of slides in running 1ap water for 5
minales,

4, Stain 2 desired.

Riesulis
Staining ateributable to hyaluronic acid, chondroitin
4 sulfate, or chondroitin 6 sulfase is sehectively eliminated,

Amylase Digestion Method

The digestion of glycogen is best accomplished with the
sz aof amylase instead of the often-wsed diastase. This is
suggested since numercus problems have surfaced in
recent years with ihe use of diasiase o digest glveogen.
The most significant prablem is related to the fact that
far some unknown rexson diastase often does not digest
all the glycogen from a given section, Amylase, on the
other hand, removes all the glveogen very well and
therefore should become the enzyme of choice for
digesting glveogen from tissue sections (Figs, 1-3). [t
should be pointed out that glyveogen is alvo removed
completely from sections when saliva is used. [t may not
be difficult to understand why amylase and saliva work
s0 much better than diastase if one considers the
following fact: A-amylase is an enzyme that catalyzes
thie hydrolysis of starch inte smaller molecules. The a-
amylases are found in animals and include salivary

amylase and pancreatic amylase,

O the other hand, diastase is a white, amosphous, sol-
uble enzyme produced during the germination of seeds,
and contained in malt, Diastase of mall convens starch
into maliose and then imo dextrose, which in tum should
dissirlve in water,

Persanal expenence i our labortory strongly suggests
ihat commercially available a-amylase and the amylase
contained in one's saliva work equally well for dissolving
(remavingh glveogen from tisswe sections, The practice of




Figeer I: Thr i osectios of liver daised with s poriodic soad Schill npsction
CPAS) The srciion was mof troasod with an enuryms (ualidees o smylas ) Moty

e by preveror of ghyoogon i the wppor night gedrast

Fige I Thin plestagraph was takoa from ibe sppoe ight quadnans of ithe slide
At o Figeee 1. The section was docoricd in ihe ssal mannre, iraipd widh
s, mel wisined wilh PAS sraciion. Notice the prosenon of phyoogns i soms
ol T b

h B Than phologiuph win Laken from o srcison ihal conitsnd beavy dopots.
ﬂ?:;mmqul.Thm--n&mﬂ-hr—J_.
treadnd widh ooy bawr, mnd vizised with the PAS resctson. Moo the complicic

abarecy of ghwopm

using saliva to digest glvcogen should be used only in
emergencies, i.e., when amylse is nod available in the lab-
oratry 10 perform the test. The wse of saliva is nonsani-
1ary; sectioms often comtain bacteria from the techrician’s
netuth, amd, in general, the pmctice of expeciomEing on a
slade is nod appealing wo thoee in the same environment

Salutions

Fhospliric Buffer phf 6.0
T T —— | | I
Sodium phosphate, dibasic ... 0282

Aryliree Digestion

- T R ————— |
Phosphabe baffer soluiion ..................... 1000 mL
Mz pust befone wee, Moge: Desnlled water can also be used
o dissolve the amylase powder.
Digestion Proced ure

I, Decerale shides in aylene, 2 changes, 2 minwtes each.
Place in absolule aleohol, 2 changes, 2 minutes each;
B5% aloohol, 2 changes, 2 minuies cachs then rinse in
dhisrilbed water.

2. Mace slides in amylase digestion solution at 375 for
D manuacs o rom Iemperalune,

3. Wish im mannang waser for § minuies.

4. Srain with MeManus method for glvcoproteins (PAS)
o selected methed.

Results
Stmning attributable to glycogen (glycoproteins) is
sehoctively elimimaned.

Newramimidase ( Stalidase) Digestion Method

Salutions
Buffer#]
b R . b
Calcium chlonde . .vveeernnnmmssassrssisrens B9 g
Dristilled waber  ..oooooiieiennniiiininncene.., 30 ml.
Buffer 82
Sodium acetale e e drnnmzanansacyhaea LR
Newramintdate | Sialidase)
Meummindlase (slidase) .oooiieneeenn 100 mL
Buffer solutionn 81 ......ccoevvvvviiiinceeeeeene L1 mll
feontinmed on page 297)




Procedure
Use two slides from the same block, one for digestion
and one for treatment with buffer solution #2 foonteol).

I Decerate slides in xylene, 2 changes, 2 minules each,
Place in absolute alcohed, 2 changes, 2 minutes cachs
P5% aleohal, 2 changes, 2 minutes each; then rinse in
diistalled wager,

L Tocomain enzyme solution, circle sections 1o be
digested with diamond or hydrophobic marking
pencil,

3. Allw slides 1o air-tdry for | hesr,

4, Place slides in humidity chamber or on glass fods
close above layer of water in a petri dish, Place
sialidase digestion solubon on ane slide in sufficicnt
quantity te completely cover section. Cover the
second slide. to be used as “eontrol.” with buffer
solution #2. The humidity chamber or petri dishes ane
them incubated for 3 howrs at 3724FC,

5. Remowve from oven and rinse i distilled water.
£, S ax desired,

Results

Staining attributable 1o the sialomucing will e
seleciively eliminated.

—E-—:r
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Questions in Search
of an Answer

B Figure | illustrases o hemstoxylin and eosin slaiming
problem for which | would appreciabe an answer. The
slides were stained with 2n automalic staining sysiem
with Hamis” hematony lin followed by decoborizstion in
(L.25% acid aleohal, with blusing ina weak salution of
amsnonum kydnoside waler,

Juzn Basseh
(iithershurg, MDD

Fuymre | HAE sssand worion thas duvncsitrass st S o fim. the spey s,
Metior Thal The bur son—mnis-tninny band s camn oy nght e ssd
il rrewsey b wir Froem ngphi i e

Editars Niode; Tt would be interesiing o kmow i this s a
recurming siaining problem in ciber [shoratores aving
automatic HAE staknkng systems, Anyone experiencing
arry problems in staining with automadic stainers is asked
b wite o the schertific editor (LGL) of HiaeLogre. This
infosmnaleon coild be of extreme importance since | have
oef 3 suspscious trerud in questionahle quality of hema-
taxylin- mnd ensin-stained slides with the use of sslomatic
stairera. A report on this subject will be forthcoming in o
fubure isdue of Mige-Logic,

B We have a most unusual problem in our lnbosatory
conceming endoscopy specitens, Whenever we use
1% meunral bulTered formalin, ar just 10% buffered
formalin, the endoscopy specimens appear on the
slides as fragmenied. crushed, amd overstained with
hematizylin.

We have made wp ibe formalin carselves and we have
orlered commercially made formalin and have goten
the sxme resulis with both, We have no problem with
other tissues. The endoscopy specimens are fine when
we use plain 10F% Formalin withous a buffes, but then we
have formalin precipitase pigmsent.

We would be interested in knowing if anyone else has
encoumtensd this prohlem, and, if so, their soduison,

Joyee Schroeder, HTIASCE)
Henrico Docior's Haspital
Richmand, VA 23229




Histo-Logic
Congratulates Outstanding
Histotechnologists

The awards listed below wene conferred a1 the N5H
Symposium Banguet, held October 3, 1991, in Orlando,

[Floricda

Golden Forceps Award

Spomsored by Miles Inc.. Disgnostics Divisson
LLyrn Mesnigomery

Balon Roupe, Louksiana

Histoiechnalogist of the Year Award
Sponsored by Shandon/Lipshaw, Inc.

Jinmy Sernger
Dallas, Texas

IMamond Cover Award

Sponsored by Miles Inc.. Disgnostics Divisson
Robera Smah

Drarham, Morth Carodina

DHamond Cover Meril Award

Sponsored by Mibes Inc.. Disgnostics Division
Wirmom Carvey

Towongo, Untazio, Canada

Editor™s Award

Sponsored by Miles Inc., DRagnostics Division

Colin Benjaman
Torengo, Cmtanio, Canada

1. B, MeCormick, MLIL Award
Sporsored by Dy, J, B MoCommick
Manilyn Gamble

Hollywond, Califomia

President’s Award
Spoesoced by the National Society for Histobechnology

Robena Mosedale
Lankam, Marylamx

M5 H. Convention Scholarship SAward
Sponsored by Histology Control Systems, Ine.
Hazel Carmon

Jackson, Mississippi

Thee Liee G5, Luna Forelgn Scholarship Award
Sporsored by Surgipath Medical Indusarics, Inc.
Peppy A Wenlk

Roval Chak, Michigan

Sakura Student Schalarship Award
Spersored by Sakura Finetek., USA. In.

ML Rowley, Ir.
Coblekill, Mew York

Shandon Lipshaw Student Scholarship Award
Sporsored by ShandosyLipshaw, Ine.

Rebecea L. Webster
EEau Claire, Wisconsin

Shandon/Lipshaw Edwcational Scholarship Award
Spoesoped by ShandosyLipshaw, Inc,

Jyonsna Patel

Middleburg Heights, Ohio

Diezna C, Shechan Memorial Scholarship Award
Sporsoed by the Natonal Society for Histolechnology

Tadi A, Siasko
Ames, [owa

Miles Eduseational Scholarship Award
sponsoned by Miles Inc., Diagnostics Divisson

Rethecca 5. Masey
Jackson, Mississippi

Imsirumentation Laboraiory

Educational Scholarship Award
Sponsored by Instrumentalion Laboratories, Inc,

Wanda L. Grace
Jackson, Mississippi




Wright-Giemsa Method for
Bone Marrow Biopsies

Bonnbe

Hempelmann
Phelps County Regional Medical Center
Rolks, MO f5401

A microwave modificacion for a Wright-Chemsa stain was
developed in our laboralony and 15 described herein. In ad-
ditbon to moutine use, this method is used for bome manmow

Fizatéon 1048 barl¥ered meutral formalin

Smcars-absobule methyl alcohol
Proscess Paraifin sections or air-died smears

Microtomy O sections a1 5 micrometers
Sodutions

Wright's Sain
Harbeco, Wiights slaif..oceeniinacecnn o 25 @
Methyl alookal ..o D
Filter before use,

Buffer

Sodium phosphate, dibasik .......oveeeveviene A5 g
Pitassiam phosphate, monohasic ... ..., 5% g
Mix together. Add | g of this mixture to 1000 mL of
distilled waser. The pH shoukd be 6.8,

Srock Ciiemer
b5 LTSI i T — .1 | | B

Workirg (sirmsa
Steck Giemsasolation .00 drops
Dastlled WaBET ... eecmrers veweene R0 L
Make fresh befone use. Discand after use,
Staining Procedare

I, Decernte and hydrate to water,

2. Place in methy] aloohal for 3 manubes,

3, Place in Wright's stain for | minwte, (Lay slides on
staiming rack. Add staim to op of slides.)

4. Addd an equal amownt of buffer 1o slide containing
Wright's stain. Blow gently to mix and antil a green
sheen is present. Siain for & minubes,

5. Rirsse in distilled water.

6. Place slide in plastic coplin jar containing working
Giemsa stain. Do nod cap tightly. Microwave on
1NFR: power fiar 30 secands. ( Our lab has an Emerson
Miodel ATT36A, 500 W microwave. ) Do pot disterh for
2 mimutes after microwaving. Some adjasiment i tame
may be neceisary, dtp:ndirllg on the waltage EIF:.'EIHT
minwave,

7. Place in 1% glacisl scete acid for 3 quick dips.

H. Bireee mn dsailled waler.

&, Dehydrate, ¢lear, and mount with appropriate media
Use of the nuiciowave saves approaimately 45 mingles
staning lime 2l produces excelkn) resulis,

Kudos

* Please accept our congratalations on Misfo-Logic's
20 years of pubdication. It helped s theough many years 1o
make our daily job better, We deeply appreciate Miles’
and Lee Luna’s effori.

— Fermim E. [ Shant, Carlos Albenio Peralia, Osvalde
C. Peralia. Mar del Plata, Asgemtina

= YWe want to congratalate Hisre-Logic for having
achieved an imponant role i helping Histolechnicians
anil Pathalogists, for the last 20 vears, with useful ariscles
and helphal information.

Thank you very much and we hope for the besi for
Mr. Loe Luna and again our congratulations,

— Natalio Guman, Buenos Alres, Argentina

= Ax chief of the Pathology Depastment of Hospital Eva
Peron, and together with my professional snaflf
(echnecumns and doclons), we wand o send 1o Histo-Lagic
ouer congratulations for its first 20 yesrs, being grabeful for
ins hebpful infomatson that improved and improves daily
paar work,

— Sara Kestelbaim, Argentina




NSH Introduces
Recruitment Video

Breni Riley
Manuging Editor

Ask 10 high school seniors what histetechnology is, and
you're likely to get 10 very puzzled looks. But a new
caneer vuleo program, produced by the Nalional Society
for Histotechmnology in conjunction with Miles Inc., is
designed o educate career-oriented stsdents about the
opporturaiees in histotechnology

The video project was spearheaded by Mary Kmght and
Leonard Noble, with assistance from Marilyn Gamble,

NSH pressicent, The main purpose of the 15-mivate video

i!l- rI.'i.'IUiﬁI:r.'I'IL

“There are different pathways to becoming an HT,”
Moble continued, “bat they all begin with high school
graduation. The ASCF stll recognizes high schood gradu-
ation, plus 2 years in an aceredited hospital under the
supervision of agualified Pathologisi, te be a viable
pathiway toa career in histotechmology,™

The video 1argets a younger group—about 18 to 22 years
old, The: progrm explains what a Histecheologis: does,
'ﬁ.‘i.lIurI.lIF: H -.I-.|I|.'|.'h|u||n_|_:|.-.l % (N CRITNETR :;-ulk_ing aboui ihe
benefits of their profession. The program closes with
mEprmaticon aboat how 1o become a Histotechnologast,

The video will be distributed throwgh the natenal office
of the M5H. Copies, which can be borrowed or par-
chased, wall be shivwn 31 career-orsented events such as
high schood career days or allied bealth fairs, It may also
be wsed 1o recront college graduates who might be
mberesied in HTL certification,

The video was shown at the recent NSH Symiposiumy/
Convention in Orlando, Florida, “T1 was very well re-
cerved,” Noble said,
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