HIST®-LOGIC

Ko reskr shoulkd mios maerel od'or ardoake procodures Scoused o TETO-LDGIT ankis uniea e madee by mosas of sdgsios, pesas § ifd Enperedon. bus 0 comoi enderwwrading of the
chamical and pApecal propenes of § measrish o B olbed and & T of cech meictol by w8ck pey preeodes A Eornkece

Editor, Lee G. Luna, D Lit, HT. {ASCP)

Technical Bulletin for Histotechnobngey
Published: January, April, July, October

Vol IX, Na. 3 - July, 1970

Golden Forceps
Award Winner

We are pleased Lo announes
that Cathy Adler has been
selected as the recipeent of
the Golden Forceps Award
for 1979, Her paper. “Gela-
tin-Chrome Alum: A Bedter
Soction Adhesive, was
selected from articles sub-
mitied Lo Histo-Logie during
the past wyear, Crileria for seleclion are clarty,
originality and scientific contribution. The Gobden
Forceps Award will be presented at the Sympo
sium/Convention of the National Society for
Histotechnology to be held in Dearborn, Michigan, Che-
toher 812, 1979, Heprints of the winning article which
||'|'.||'||-:.1r|-|:|. in the July, 1978 issus of Histo-Logic ane
nwviiable from Lab-Tek Division, Miles Laboratlories,
Ine., 30W 475 North Aurcra Hoosd, .'".i:lprr'.'lﬂu, [linaods
0540,

pH Simplified

Roberi J. Joyce
Markson Science, Inc,”

Editor's Mote: This is the second of a three-part article on the
fundamentals of pH, Part one appesred in Histo-Logic, Vol,
IX. Mo, 2, April, 1979, Part three will appear in Vol, TX, Na,
4, Chetober, 1979,

How pH is Mensored:

Today the pH of a solution is measured either by an indi-
cator dye o by a pH meter and an electrode syastem whose
voltage output is proportional to the active ackd (H 0 | con-
cantration in solution,

Certain organic dye solutions change color over a relatively
small pH range. These are called indicator solotions. They
con be used to indicate the approximate pH of 8 solution, By
adding o few drops of o phenolphthalein indicator to a sola-
tion one can Lell 1f the pH af » illution has a pH greater
than % by the red color present, or a pH bess than 8 by the
lack of color. Other dye materials can be chosen whose color
changes indleate other pH ranges. For example, phenol red
changes at pH 8, bromthymol blue at pH 7, and bromphencd
blue at pH 4.

For comvenience, these dyes are often deposited on a strip
of paper. When a drop of solution to be tested is placed on the
paper, the resulting codor change is indicative of the appros-
mate pH of the test solution,

Dhye indicator solutions or paper have the sdvantage of be
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ing guite inexpensive, very portable, and often suitable
whare only an approximate pH measoremaent i nesded, On
the other hand, where procise measurements nre needed
andior the solution to be mepsured 1= colored, a pH meler 15
required. Accordingly, pH meter and electrode systems have
heen developed which respond in a precise manner to the pH
of a solution.

The pH Electirode System:

pH electrode svatems are always composed of two elec-
trodes, & sensing electrode and a reference electrode. For con-
venience, these two electrodes can be constructed in one com-
mion body which is called a combination electrode, This is the
mist popular form of the pH electrods system, The sensing
electrode contains the spocially designed surface whose volt-
age chunges with the pH of the test solution. The reference
electrode is used to complete the electrical measuring elreult.
les only function s to give a stable junchangingl voltage to
which the sensing electrode voltage can be compared,
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FIGURE 3:
Sengzing Electrade

The pH Sensing Electrode:

Inm 1901 a (erman chemist nomed Fritz Haber discovered
Lhat the vollage of certain glass surfaces changed in o regu-
lar manner with the acidity of a solution. Modern pH sensing
electrodes are a rellnement of this fundamental discovery.

The easential features of a pH sensing electrode are shown
in Figure 3, The important regquirementa of this electrode are
that (1] the voltage at the internal reference/filling solution
surface (E} remain constant; (2] the voltage at the internal
solutionglass membrane surface ([EYremain constant; and (3)
the valtage ot the glass membrana/test solution surface (E%)
changes proportional to the pH of the test solution, 1t should
b noted that the electrical resistance of the glass membrane
is extromely high, Thus, o specialized voltmeter is required
Lo measure the voltage from a pH sensing slectrodas,
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Reference Electrode

The Reference Elecirode;

When using a voltmeter 0 measure the voltage at the pH
sensing electrode, the electrical circuit must be completed.
The reference electrode, Figure 4. performs this function.
Juat a plece of bare wire could be used to complote the cir
cuit, However, the voltage at its surface would change in an
unpredictable fashion with time and test sample composs-
tion. Accordingly, a reference electrode fs a wire which has
been terminated with Lhe r choice of metal and swe
rounded by the proper metal ion solution, so as to give a con-
stant voltage independent of time and test sample composi-
e,

The essential features of o reference eloctrode are shown in
Figure 4. The important requirements of this electrode are
that the voltages E*, E® and E' remain constant with time
and test sample composition,

Thie Combination Ebeetrode:

The combination electrode is a version of the pH electrode
system in which the pH sensing electrode and the reference
electrode are combined into one commen body. All comments
applicable to the individual electrodes are also applicable to
their combination,

The advantages of this form of the electrode svatem in-
clude handling convenience and rugged construction, The
aingle bﬂdl}' construction also allows one Lo messure the pH
of emall sample volumes, as well as the pH of surfaces, such
as =il and =kin,

Morphologic Alterations Produced in
Tissue by Histopathologic Techniques
An Editorlal

Alterations Cansed by Fixation:

The cellular changes that are possible with the use of dil-
ferent fixatives andior ingredients are dramatically illustra-
bed by Bloom and Faweett’ in A Textbook of Hisralogy, 10tk
Edition. These authors employed epithelium of the small in-
teatine of a ,E‘lJIlI'IHH piH:. Muil‘.iplﬂ ixatives o skains were
used to emphasize the extreme importance of selecting a
proper fixative for preservation, staining, and study of cyie
plasmic and nuclear structures,

Luna® reported the microscople findings and staining ne=
sults produced by 26 different fixatives on human and
guinea pig skin, Ha stated that staining effects varied with
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different Mxatives, and that plosphate-boffered 10% neutral
formalin is the preferable fixative lor general use, Somae of
the observations are ilustrated Iln Flgures 1, 2 and 3. Skin
was fixed in phosphate-buffered 10% newtral formaling
formalsaline, and Bouin's fluid, respectively. The types of
ctllular changes related to o specific fixotive most be identi
lied and known prior to initiating a study on a specific organ.

Effecis of Unbuffered Formalin:

It must be recognized that staining reactions and tissue
elements are altered and others shliternted by the deloteri-
ous and insidious effects of unbuflered formalin, Formalin is
oxidized to formic acid, and some of the following ruinogs of-
fects are produced: (A The sccalled formalin plement will
frequently react during the staining procedure to mask or, in
some cases, simulate microorganisms, pigments, or other
elements suggesting disease, Formalin pigment has a notorl-
ous reputation for reducing silver in procedures for staining
[llngl [Grocoil’s methenaminesilver), melanin  (Fontana-
Mazson), spirochetes (Warthin-Starcyh, and many other
silver procedures. (B) Unbuffered formalin gradually de
stroys nuclear staining basophilia if tizsue s exposed longer
thin three weoks, (U] Unbuffered formalin dissolves cogper,
iron, and caleium during the process of fixation, (D) Tt alters
e staining of some cell products. For axample. it will inhibit
the aldehyde fuchsin reaction for demonstrating Paget's
cells. These are |'.|r:|i_'|-' o few of mny mpmptﬂn bt should be
convincing evidence that unbuffered formalin should not be
used.

Meutralized formalin inot to be confused with baffersd for
makini creates o false sense of security. When tissue s pleced
i o neutralized fixative, the pH s lowered rapldly from the
formalion of formic seid, and some of the irreversible altera-
tions mentioned abwve may occur

Unbaffered or neutralized formalins shoukd not be used for
routing fixation and storage of tissue, The number and mag-
nitude of alverations cannot be predicted or estimated.

Morphologic Differences in Peripheral Versos Central Areas

A study conducted in our laboratorses demonstrated
marked differences in cellular form and structure between
the central and the peripheral areas of tissue fixed for a
specific length of time, Changes are also produced by postfix-
ation processing, Sections were obtained from canine liver,
aliced Bmm thick, fixed, processed as described below, and
seclioned at & microns, The section shown in Figure 4 was
fixed in Bouin's solution for 24 hours, washed for 3 hours,
and processed, The tssue in Figure b was fixed in Bouin®s for
44 hours and processed. Tissue in Figure 6 was fixed in
Bouin's for 48 hours, washed for 3 hours in running tap
water, and exposed to 704% ethanol for 4 hours. Specimens
were processed aceording to the schedube on page 16 of the
AFTP Staining Manual.' Results of treabtment after fixation
as noted in Figures 4-6 are readily overlooked bul cannot be

FIGURE 1:
Fixation in phosphate-buffered 10% neatral formalin, Excels
lent owver-all cellular detail. (HEE %575
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FIGURE 2:
Fixation in formol-saline. Wuclei are noticeably shrunken and
compacted, and nuclesdi cannot be discerned. (HEE x575)
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FIGURE 3:
Fixation in Bovin's fluid, Crisp nuclear detail. (H&E x575)
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FIGURE 4:
A. Fixation in Bouin's fluid. Periphery; Marginol quality
with poor nuclear detail. B. Center; Cytoplasmic vacunliza:
tion and poor over-all detail IHEE =575).

dismissed. 1t is necessary and important for the pathologist
and histotechnologist to be aware of these cellular changes
for proper interpretation of pathologic conditions,
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FIGURE 5;

A_ Fixation in Bouin's fluid. Periphery: Cytoplasmic distor-
tion and welkdefined nuebed,

B, Center: Satisfactory structural detail |HLE =575

FIGURE &:
A. Fixation in Bowin's fluid, Periphery: Excellent preserva-
thon and stractural detail,

B. Center: Widened sinusaids and unsatisfactory structural
detail. {H&E x575)

ANNOLUMNCEMENT

FPlan to attend the NSH Symposiom'Convention in
Dearborn, Michigan, October 812, 1974, For program
and registration informotion, writes NSH, PO, Boo 36,
Lanham, Maryland 20801,

A New Polychrome Stain

Janet Camphbell and Kenneth Speger, ML
The Hospital of the Good Samoritan
Los Angeles, California 20017

In view of the recent unavailahility of an scceptabbe poky
chrome stain for frozen stat sections from commercial
sources, we have experimented with various stains, dyes and
dye combinations along with standard reagents. We found
that the following stain s fast, relinble, produces uniform
plychromatic staining resulis with goosd nuclear dotail, The
stain is easy toprepare from standand dyves aod reagonts and
the coverslip may be mounted either after water non per
manentl or after xvlens (permanent mounstl,

Solutions
Cnmphell's Polychrome Stain
Tohedine blus 1.0 Em
Methylene hlwe L.O gm
Arure A 0.25 gm
Giemsa powder . 026 gm

650.0 ml
iContinued on next pago|
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80%% ethy] alcohol
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T Tok® | Mioiodome’

Kl #4555 [or use wiEh Cuimig
TesueTek || Mcralome
AmpsLan:

I1's fime to lebricate your
MicrolomeCnnostal and you find
you're oul of e specially formulaled
lubrlcants, What do you Go? Skip e
mainienance?. . Use "Brand X7
Either way, you may be asking for
froubie. This is a precision natrument
that requires daily and periodic
maintenance — with tha
mcommended lubricans — for a
long. depandable life; subslituies may
causs premaiune wear ol cartain
paris

M, 10 makee il easier 10 order and
ghore the proper lubricants, Lab-Tek
aflers a new Macrotoms: Lebricaton
KT which contang the spacal gils
YA and 87 plus grease G Ordar
ane or more kits now and you'll have
the supplies you need to keep pour
microtomes in good working ander

Combine the dyes with the 80¢% alcohol: dissolve with the aid
of gentle honts allow to cool and filter, Stain is now ready for
ws=e, Stain v stable al rooan temperature and keeps indefinite-

Iy,

Brun's Media
Glucoas 2440 pgm
Glveerin 640 ml
Spirits of camphor 6.0 ml
Distilled water 4.0 ml

Combine in o bottle, shake well and filter, Keep solution stop-
pered. Keeps indefinitely,

FProceduare for Water Mouant:

1. Cut frozen section at thickness desired.

2, Adhere section to glass slide as usual

4 Fix dssue with absolate aleohol for 5 seconds

4. Dirain alide

5. Btain slide with Camphell’s polychrome stain for &
saconds,

6. Rinse slide with tap water,
T. Mount with Brun's media.

Procedure for Standard M ount:

I. Cut frozen section at desired thickness,

2. Adhere section to glass slides as usual,

3., Fix tissae with absolute aleohol for § seconds,

4. Dirnin slicle,

5, Stain sbide with Campbell's polychrome stain for &
secomds,

6. Rinse slide with tap water.

7. Clear slide with dioxamse, several dips.

B. Clear dioxane with xylens,

8. Mount with resinous media.

Resulis;

Varvous Etinclorigl shades characlenstie of pdychrome
staining reactions.

The above atain s alao useful as a raphd eytologic stain for
direct smears, aspirates, ate.

Ta receive your own personal copy of HISTO-LOGIC, or 40 have an assocais
added bo the muailing list, submil home address o0 Lab-Tek Dnvmion, Moes
Laboratories, Imc., 30WATE Morith Surora Bd., Naperville, [Bnois 605403,

Printed in L.5. A
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The adilor wisbes o sohol mlormation, quesiions, and arbcles relatang
lx hislolechrnology. Submit these 1o: Lee OO Luna, Editor, Hsbo-Logee,
P Box 36, Lanham, Maryiand 20801, Aricles, phodographs., elc., will
nod be redurned unliss requesied in writing when they are submiibed



