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The Hydrophobic Effect in the
Histology Laboratory

Martin Golick, B.S,
Bellevue Hoaplial
New Yorl, NJY, 10016

Spectral annlysis of ngueous staining solutions has shown
that differenl sized agicrogates of dye molecules are fprmed
in tha solutions, [t wis alse shown that the by drophobibe ef-
fect may be the main contributer Lo the aggregation of dye
milecules.! The polar reglon of the meonomerie dye moleculas
may attract the very polar water mobeculas, while the hydreo-
habie portibon atabilizes the surrounding water molecules,
in allows for the formation of & atable shell of water wroumd
the dyva moleculss, This also allows other dye molecules to
gol closer bo sach other and cause & grealer stabilization of
this shells of water around them and a stronger hydrophobic
bond betwesn them, which results in the formation of dye ag-
La=s,

The ability of dve apgregates to penotrats and interac
with tiasue components may be an important factor in deter.
mining the guality of stained tigsue sections. The sl of Lthe
aggrogates and hydrophobicity of the Lissus molecubos
may eontribute Lo the intensity of the penetration by dye
molecules, ! Larger agpregates may have strotiger and more
stable shells of waler surrounding them; therefore, the Hasue
may repel the aggregates or form hydrophobic bondn and
prevent penetration. The smaller aggregates and monomeric
dye molecules may avoid the hydrophoble effects of the
tiasue, and therofore penetrate and interact with tlssun com-
ponents. The hy obic character of Lissue sections may
b dependent on the chemical component and the Hxation of
Lhe tissue. sl ) e

The hydrophobic effect may a 30 role in Lhe interac-
tion of dye and tissus molecules. When loosely biund water
surrounding protein malbecules (8 remaved, the protein mole-
cules usuA ﬁ.r undergn soma conformptional change! When
dye molecules intersct with tlesue the water molecules may
be displacod, and then the dye and tisgwe molecyiles may con-
form to cach other and lock into stable positions with each
othor, It was also suggested that the conformational change
due to waler movemsnt in blssoe may be a canse for the at-
tnchment of debris to Elasue sections®

The hyidrophohis effect may canse too much ogEregation in
slaining solutions ond result in the tissue not sbaining well
with the splutiona. The eause of sueh an cecurrence may in-
vialve the water guality itself, exposure to & contaminant,
chunge ln lemperature, the quality of mixing, or o combimnn-
tion al these occurrences. By aliminating or chm?;lnﬁ these
occurrences, the stalning quality most likaly will improve,
One may also try adding smnll quantitics of ionic salts or
alechols which may reduce the hydrophobic effoct in wgueomss
aolution

Ures crystals are most efficient in breaking up hydrophe
bie bonds of protelna.! Ures cryvstals also break up dye aggre
gutos by nterrupting with the hydrophobic bonds,* Urea was
added to poorly staining solutions of toluldine blue O,
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methyl prean pyronin, and crosyl echt violot, Thers was some
change in the intansity of the color of the stains. ALl thres
staining solulions showed improved stainlog qualily when
0.2 m Eo 1.0 gm of urea was added to 5000 ml of the stalning
solutions, As lnrger concentration of urea crystala were add-
ed, it was found that good q':mIH..:,r slicles mny be obtained in a
fraction of the staining time |t took without urea crystals,

The amount of ares crystals to add to the staining solution
d  on thir strongth of the hydrophobic effect in staining
solution. A convonlest way Lo messure the hydrophobic ef-
fect may, sodne day, prove beneficial to the histotechnician
who wishes to malnlain high quality stained shdes.
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Health Hazard Study

The National Seciety for Histotechnobegy will participate
with NIOSH in a study to determine the elfects of formalde-
hyde, xylene and toluene on the health of histotechnologists,
A pilot study hes plready heen conducted with 90 histology
technicians. Controls for this study were other hospital pes-
sonnel. Resulte of this pilot study created enough slgnificant
intereat and concern that the program hos been axtended to
include additional h.iut-:rm:hnuﬁz'llm In order for this study
to be effective notionally, NSH is wricing sl bistologists at-
tending the Symposium|Convention in Boston o take part
in this health study and participate in an examination pro-
gram. The study will be conducted during five days of the
convantion, beginning on Sunday. This will enablo tho parti-
cipating physicinns to examinge & lonpe number of histolo:
gints nnd goin significant information from & cross section of
the country.

Haoye F;ri"{burn, M., the Ralph Edgington Professor of
Mexlicing at the Universily of Southern Culifornia. will direct
ihe sludy, Examinations will be conducted at the NSH Sym-
posium/Convention, Sheraton-Boston Hotal, on September
12-16, 1982, Ench histalogy technician’tochnologist partici-
pating in this study will completa o questionnairo, receivie i
dermatology, resplratory and neurologieal oxamination, and
will be sent a follow-up of thelr person] evaluation. NSH
will roceive o report of the reaults apon compledion of the
atudy, This USC program ls belng supported by NIOSH
with the cooperation of sclentlsts [rom Mt Sinei Medical
School of Mew York and from Slockholm, Swedsn, Please
join NSH in this joint venturs and take part in o most signif-
cant study regarding our laborabory profession.

]
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Muscle Quenching With Ligquid
Nitrogen and Graphite

Hurley Sybers;, MOk Marths Vail, BA;
anel Chrlstophier Myre, TLA,

Baylor Colloge of Medicing

Howstan, Tewas TN

Rapidly frozen tissue is useful for enzyme localization using
histochamdenl techniques and for identification of elements
using energy dispersive micronnnlysis. These tachnigques re-
quire the tismao to ba as free of ion cryetal nrtifect a8 possible,
To nehieve thin, the ase of Hguid nitrogen, combined with
wopentane or other fluorocurbons us o quenching agent, has
bemn employed, However, the hasards sssociated with iso-
pentane and fluorocarhons are an undesirable feature, und
whon liquid nitrogan is used nlone, the rote of cooling is in-
sufficiont to aliminate the formation of ice ervstal artifacts.

Maline and (ilenner! employed talcum powder to coat the
tissue prior bo freezing in liquid nitrogon. With this mothod
the guseous kiyver which forms around tissue when it is ime
miersad [ Uguid nitrogen @8 prevented. thus elimingting the
insulator elfect which It produces, Noble and Chulla® hove
utilizesd this mmethoed routinely for muscle biopsies and foomd
it to be safe and relatively inexpensive.

With the development of energy disperaive speclrmomelry
and its incrensing availahilicy to pathologists, it has become
deslrable to seek other methods which will not contaminate
the tissue speclmens with axtroneous elements sueh as slli-
con und at the ssme dme minkmize cryatel artifect, We hove
emploved graphite ss the gquenching spent csnbined with
liguid nitrogen snd find it provides rapld freceing while
minimizing the development of ice crysial arlifacls, particu-
larly in the superficial layers, permitting cryoulirambero
tomy of the tissue for subeequent electron microscopy and
onerey  dispersive microanalysie. Beesuse of it low &
namber, corbon doss not interfore with spectral analysis of
other elements of biologrie Intereat. This technique |a safe and
relutively inexpensive, and eliminates the need foe hazardoas
quenching sgents, While we have not performed cytochemds-
try on our Lissue, it should be equal b tissue prepared by the
talcum powder method.

Muterinks:

Graphite powder; liguid nitrogen; cryostat chacks or silver
pine for cryoultramicrotemy; Dewar fask (L liter capacity);
petri dish; small bonker,

Preparation:

Place o pmall beajlcer of graphite powdor inton petri dish con:
taining lguid nitregen, Add Hoguid nitrogen Lo tha graphite,
stirring until a paste-liko consistancy i formad.

Methad:

For energy dispersive micronnalysis or other eryouleramicro-
tomy, the speciman should be approzimaceby 0.6 to 2.0 milli
miters. The tinsue ia rapidly excised and folded owver a samall
gilver eryostat pin. Rapidly plange the pin into the graphite-
liguid nitrogen mixture and ledve antil frozen. Keep the pin
frozen in liguid nitrogen unt] eryvoulimemicrolomy is par-
formed. After sectioning, the frozen sections are freeze dried
over p pariod of 4 hours under vaeuum and then can be
ana with enorgy disparsive spectroscopy of with trans-
misgion eleciron microscopy.

Heferences:
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A Tissue-Tek* Block Maker for
Aspirated Bone Marrow and Small
Hand Processed Specimens

J, K. MacLennan and 5. J. Hotchison
Department of Pathalogy

Mewcastlo (GGenernl Hospital
Mewenstle upon Tyne NEA 6HE
F.‘Tlglnm:]

Denpite the greatly increased usa of trephine biopsios for the
hematolegical hstologienl - examinntion of hono  morrow,
many hematologlaes atll]l corry out the aspirntion procedurs
in porallel and examine soctions of the spirated marmow
spocimen.®

Thery |z sirong evidenee that unecagulated marmow
gamples provide the best histological information and, thore-
fure, they require hand processing as small particles” 1L is
also occasionally necessary to hand process other minule
apecimens when there is o danger of losing them in an butoe
matic tlssue processor.

Troditionally many lnbomtories have processed and em-
bedded their bone marrow nspicites sccording o th mtlisd
of Cappall, Hutchison and Harvey-Smith* With the advent
of the TissueTek System of embedding® these flat-lbot-
tomed test-tube p red hlocks beeame diffienlt to handle
as thoy did not conform Lo Lhe 'Tiasue-Tek System for section
eutting and filing

The sguipment described In this paper wos designed to
owareome  these  problems, Merow portlcles and other
minute apecimens are mansally processed in 60 x 19 mm flat-
bt bl specimen tubes (Flpore 1) Tubss are availabls
froim Clallenkump Grilfing Cat. No. T, UL- 460050,

FLAT BOTTOMED GLASS TUBE

17mm INTERNAL DIAMETER

FIGURE 1

CASSETTE RESTING ON
METAL SHOULDER

Sl B0 MAKER

P L L PARAFFIM WAX
FIGURE 2
| _""— BLOCK READY FOR
SECTIOMING
FIGLRE &

' Prademark of Lal-Tek Division, Milss Lalamiories, Tne



The solidifisd wax block which measures 17 mm in
dirmeter is removed from the tube and cut bo approximately
4 mm in length. This s pressed, specimen end fimt, into the
hole in the metal block maker: an embedding cassetie is

< placed on top and filled with hot wax. When completely solid-

liedd o8 the Tissuwe-Tek cooling platform, the block s pasily
pusled out of the block maker and i ready for sectlonlng.

The block maker (Figure 2 can be made from a solid bleck
of aluminam, or similar easily worked metal having an over-
all size of approximately 70 x 40 ® 15 mm.

A centrally placed 17 mm dinmeter hade s drilled through
the full thickneas of the metal plate. Using the center of this
hole ps reference, a 40 x 30 x 3 mm deprossion is machined
oround it this depresabon just aceommodates o Tissue-Tek
Cassotte and acts as o shouwldoer for the accurnte positioning
of the casselie on the marrow-contiinlng wox cylinder, A
eecond deeper depression, 34 = 24 x 3 mm, ie also machined
ok around the hole, This provides o supperting matriz of
wox to firmiy join cassette and specimen when the cossetis
is filled with maolten wax,

The finished hlock produeed by chis t-:l':hrﬁq_m enn thon he
sictioned und filed in the vaual way (Figure 30,

Note

Mot specifically mentboned in the ariicke, but which would be
falrly obwvious Lo Lhose working In the leld, is the very impor-
tant fact thai the block produced is very securately orisn-
tnted for microtamy, “This is partieniacly i nt when
dealing with bone marrow aspirates, ns whon finally smbed-
dod the actunl heavier marrow particles go to the very bat-
tom of tha block, with lighter blood proteins remaining
#bove, This being s, precise orlentation of the bleck allows
for firat foce ssetlons of the block balng obtained.
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Post-Decalcification Treatment of
Bone Specimen

AL R Villanueva, MoA.
ty DHrecior
Bone & Mineral Reacareh Laboratory
Henry Ford Hosplinl
Dwetroit, MI 45237

Tho traditional procedure of wnahing bone specimen n run-
ning tap walsr ight in unnecessary, ond must be
troatod with reservation. Weshing bone specimen overnight
in water ko remove the acid can produce “swelling™ or expul-
sion of osteocytes and dislodgement of cells adjacent to
trabeculnr surfaces, This cin be circumvented by removing
the hone specimen from the decalcifying fluld and placing it

—, 1D b changes of 100 ml sacurated lithinum carbonate for a

, minimum of 1 hour cach change. The specimen ia then rinsed
in several changes of distilled water with cocasional manal
agitation. checking after sach 10-minute rinse for scldicy
with litmus paper,

Moot

Some specimens require thres changes of distlod water,
while others may require more, depending on Lhe size of o
specimen. When acid 18 no longer presant in the distilled
water, the bone spocimon can be processed in the conven-
tianal manner,

Caution:

Decalvifiers confuning Avdrochlorie acid — When a bone
specimen i lixed in formaling and has ta be decalelfied in a
solution containing hvdrochloric acid, it is scrongly recom-
mended thot the specimen must be placed firet [n B5% aleo-
hol containing & drops of ammonium hedroxide for 1 hour,
then washed approximately 2 hours in runndng water, before
placing it in decaleifving solution, 1f the bone specimen is ool
deformalinized and washed for the proper time perod, fumes
of bisichloromuethylpther [ACME] n corcinogen, reaule.! 79
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Histopathology Control Slides
Available

Hliuuq:.!athnlug}r control slides are now available for purchane
through the Histopathology Stalnlng Contral Slide m,
initimbed in 1979 by Che Amerlean Reglstry of Pathology.
The following conirol slides sre available st 876 per hox of
206 slides (payable to the Amerlean Heglsiry of Pathology):
M Tuberculosie, M. Leproe, (fram Negotive Hactena, (fram
Positive Racterta, Funges, Amyloid Spirochetes {.‘r}';:lrmth
cus, Copper. Hepatitlsn B Surfoce Antigen, and Legionaila

Preu il

Elm of 25 slides contains one stained alide and 24 un
stained slides. A copy of the recommended stalning procs-
dure g included with each box of alides, The slides aro net
sold separately, Shipping costs will be paid by the ARP with-
in the United States and Canads. Por shipments to other
countries, nn additional &7.50 will be required for airmail
shipment.

Address inquiries to: Histopathology Contral Slide Pro-
gram; Amarican Registry of Pathology; Armed Farces Tnatl-
tute of Pathology: Washington, D.C, 20306. Phone: (202)
678- 2043 or (202 676-2974.

$

NSH Symposium/Convention

Plan to participats In the Bth Annual Symposiom/Conven-

tion of the National Soclety for Histelechn . We will

convens ub the Sheraton-Boston Hotel, September 13:17,

1982, for five days of Informative workehops, scientific ses-

alons and setnlnars, Expansd your learning and vour eirelo of

E:ﬂ-fraﬂdnnnl associntes. Send your registration form bous 1o-
L
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FAST, SIMPLE, SECURE!
NEW TISSUE-TEK™ Il ACCU-CUT™ QUICK RELEASE CASSETTE CLAMP
Tha quickesl, most convenlenl way o securo spocimon oasielles during microlomy is ul your
fingartips wilh ACCU-CUT Quick Ralaiss Cassetn Clamp.
Easy lo operale. Simply pull roleass lover ferward. Jown opon do allow pesitioning of
i casselte. Releaws the lover and thighl spring acotion bolds éassotio socaymaly during sec-
omiing. ey
Easy lo [nstall. ACCO-CUT Quick Halsasn Cassotin Clamp [t most standued rotery micoe
lomes, |nehsdleg Latl and Amerloon Oplical Modole, Cassie Glamp (4147) inclodis specife
hax wrench and adapters for oonvenlon! installstion.
Grips cosspetios securely. Mo maltor how long ACCU-CUT Cuick Reloaie Cossotte Clamy i
it holds cossattes with a firm, tight grip, Thaeo ars no adjustments — just hoavy duty
springs degipnsed o elvie e steengih of g i,
Call your Tissue-Tek disteibulor ioday andask fop the pew ACCU-CUT Quick Relosse Cassolie
Clamp Kil (4147], Avallslils from Ameclian Sclentific Produds, Cuclin Matheson Sciontifio
and VWR Scientifio.
o=
FROM LAB-TEK, THE HISTOLOGY SYSTEMS SOURCE e m
H i Method:
Liquld Emhruidﬂl"_i,r to Iﬂﬁllhf]( Tissue L. Apply an even line of liquid embroidery where desired,
Sections on Glass Slides for 2. Let alr dry at room temperature.
£ ¥ ' 3. Proceed with entire perosidase-antiperosidase mothod,
Peroxidase-Antiperoxidase imnapdonsusal L i ghor e ol -t
Patricia Bhook, H.T.L. (ASCP) prolonged time In xylone will male liguid embroidery dis-
Omeology Resenrch solve and run,
Bt Luke's Hospital 4, Coverslip very carefully, using more mounting medla than
Cloveland, (¥hio 44104 usual, Do nok press down on coverslip,
Liquid embroidery can be used to mark the location of tissue i
sectiond, o make i well to keep roagenta confined (thua cat- Nate: . o
ting down on the amount of rongent), nnd to divide o section This method is not original and can be wsed for any wlass
in two so that ong side cin be used for & control and the other slide methodology.

mide for the test, Liguid embroidery cin be purchaged at any
handyerafi slbom,

To recuive your pww personnl copy of HISTO-LOGIC, or so have an associats The odilor wishes S0 policit information, questions nnd arliclss mlsting Lo

Slddind Lo Lhe naillng lisl, sshmit bome address to: Lab-Tek Divisson, Miles histntnchnology. Subadt these toc Lew (1. Lune, Editor, Hisie Logic. P 0). B

Lalwraterios, |né,, HIWETH Morth Aurora Hd., Noperelle, Hlinols #0660 i, Lanham, Saryland 20706, A rticles, phivegm pla, s, will mof be el
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