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Methods for Staining Rickettsia Rickettsii*

Lee G, Luns
American Histol.abs, Inc.
Gaithersburg, Maryland 20879

The eticlogic agent of Rocky Moumain Spotted Fever is
Rickewsia; specifically, Rickensia rickettsii. The agent
was first describes in 1909 by Howard Tavlor Ricketts,
an American pathalogist. D, Rickens died in 1910 of tv-
phus fever while investigating that discase,

The Rickettsial microorganisms consist of small pleo-
marphic rod-like organisms. The organisms have bacterial
cell walls, sre Gram negative and multiply only inside
host eells, The veriebrate host are generally wild mam-
mals, birds, dogs and other small wild animals. The an-
thropod vectors are ticks. Rocky Mountain Spoted Fe-
ver is transmitied to himans by the bite of a tick that has
fed on infected rocdemts, dogs or other small animals.

Rocky Mountain spotted fever is the most severe fomm
of the rickettsial diseases. The onsel of symptoms such
s chills, fever, malaise and muscular pain begins 2 1o
14 days after innoculation by an infectes tick. Skin erup-
fioms oceur 3 1o 5 days after the onset of inital symptoms
and usunlly begins on the inkles and wrists and spreads
over the limbs and body. Late in the disease, the erup-
tions may occur in the oral cavity. The lesions ure puar-
puric, erythematous and pinkish or reddish in color, at
first being macuales and later petachial. There is enlarge-
ment of the spleen, tendemess of the liver and there may
be hemorrhagic effusion imto the joints. The renal lesions
may causé death in uremin. Preumonis is oficn the cause
af deuth.

The laboratory diagnosis ts usually by analvsis of specif-
i serum antibodies with the Weil-Felix test. Smaars or
paraffin processed tissue may be examined by using
fisorescent mbcroscopy . Luna's Gaermsa and/or the Pimker-
ton methsd,

The purpose of this presentation is to call attention to the
staining capability of the two methods cited above for the

demonstration of Ricketisie, The maost saccessful results
fiar paraffin processed tissue con be oblained if issues are
fixed e Penker's fluid. sectioned st 4 microns and stained
with the following methods,

Pinkerton’s Method for Rickettsiae

Fixation
Zenker's or Regaud's flukd

Microtomy
Cut paraffin sections al 4 AICROMEIETS

Solutinns

1% Methylene Blue Solution
Methylens blue |
Distillod Waber (o sivis s dnas

1.0 gm
1000 ml
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iL.25% Basic Fuchsin Solution

Blagic PEREl . s e e e s s s (1.25 gm
Dl walee L e e 10 ml
.5% Citric Acid Solution
ity i T e S SRR R R L (.5 gm
B [ T T P s L L I 00l mi

Staining Procedure
1. Deparaffinize and hvdrate slides o distilled water.
2. Bemove mercuric chlorade crystals sith bodine and
clear with sodium thiosulfate. Wash in running wa-
ter for 5 minuies.

1, Methylene blue solution ovemnight.

4, Rinse in 95% aloohol for 5 scconds ar blue cobar will
b bost.

5. Rinse guickly in distilled water for 2-3 seconds.

f. Basic fuchain solution for 30 mindtes,

7. Decolorize rapidly in citric acid solution for 1-2 se-

conds, never more than 3 secomds,
8, Contimee differentiution in absolute alcohol until
nuclei stand out blue and nckensial organisms red.
9, Clear with xylene, 2 changes
10. Mount coverslip with resinows media

Resuolts

Ricketisia (Fig. 1) .. hright red
Pl oot i arulsa Al - oo blue
Remurks

This is by far the most relmble method available for
demonstrating ricketisie in paraffin sections, Good
differentiation can be controlled since only ervihrocytes
and rickettsiae are red in well stained sections. All other
structures are light blee. Formalin fisation may be used,
but resulis are not as good,

Reference

Simmaons, J 5. and Genighera, C.F @ Lahorstary Methods af the Usi-
il Stmtew Army. Sehed., Philsdelphin, Lea ped Fetiger, pg. 572, 1944

Luna's Method for Ricketisiae

Fiuation
Zenker's or Regaud's Nuid

Microtomy
Cut puraffin sections at 4 micrometers

Solutions

Bulfered Water Solution pH 6.5
Biffer sals (pH G.8) . ..o ooy
] T e e e BV L0 ml

Stock Giemsa Solution
7 R S B R |0 gm
Glycerin, reagent grade
Methyl aleohol, acetone free, reagent grade = 660 ml

Working Giemsa Solutien
Giemesn solution (stock) . ... . e PP Lo B
Buffered water, pH 6.8 woerne s o0

0,2% Glacial Acetic Acid Solution
Glacial acetic acd 1k .. 0.2 ml

Distilled water L 008 mi
Stock Hosin Adcohol Solution
L e U R e s At | FER ]
R, OO i s e o 100 mi
Working Rosin Aleohol Solution
Rosin solution (S0ek) . onreissmsaasnan 5.0 ml
L L s R P e L L 0.0 ml

Staining Procedure

1. Deparaffinize and hydrige slides to distilled water,
Pluce in buffer water solution for 60 minutes.
Working Giemsa sslutiom evernight.
Rinse in buffer waler soltion,
0.2% glacial acetic acld solution for | minue,
Rinse in buffer waler solution,
Differentiate sections (rdividually in working rosin
alcohol solution. Check with microscope frequently
until rickettsise appesr as violet colored granubes
imuy tuke up o 3 mipules),
£, Dehydrate in absolute alcohol and clear in xylene,

3 changes each.

9, Mount coverslip with resinous media,

HP

Results

Richeitels (P 20 iossevsossnsesnanass vinlel
R e e e R S e bilue
Cytoplasm, connective tissue pink
Erythrooybes - .. ... .. sabmon
Remarks

The differentition a1 step 7 is most eritical and only i
this ks propecly performed can one expect good results,




Formalin fixed tissue can be used, but resulis are not as
pond ay sugpested fixatives. The rosin used for treating
vielin strings can be used for making the alcohaolic rosin
srlugion

= Mobe

Although the organisms of Rickenista Ricketisi (Fig | and
2} ure shown, other Rickettsial organisms will stain in a
similor fushion with the sugpested stains,

Reference

Sausders Dictionary and Encyclopedia of Laborsory Medicine and
Technology. lames |, Benningion, editor, WB. Saunders Co., Pralade]
phis, PA

Figare |, Demosirsies masscs | mrmoswsoof pleamisrphie shginniis ol e Roken
sha Pl g Maie the goaad dfTerennianion of Ricketios from the surrmind
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Improved Preparation of
Harris’ Hematoxylin

Doris Debidin, F.SM.T.
Toronto General Huspital
Toromto, Ont,, Canada

The popularity of Harels' hematoxylin in histology labora-
tories cannol be overstaved. A modification eliminating
wleohol a5 the solvent has been described by Hall.®

The dea of not dissolving the hematoxyiin erysals in
aleohol was ingriguing. 1 was found, however, that boiling
pgain wher the addition of mercuric axide, the solution
coald “curdle”™. Apan from that. there 15 always the likeli-
hood of “spills™ a5 well as the potential fire hazard, To
obvinte this, a safer and simpler preparation requiring no
hoaling has been developed and is presented here in the
hope that other laborabories may find it useful.

Deebiglin's Modification of Harris" Hematoxylin
Hemioxylin . 15 pm
Potassium o ammonium ulum .0 gm

Disnifled water o oooiviia s S00.0 mi
Mercuric oxide (red) 125 gm
Glacial acetwe ocid, 2% . . Tk ml

Disscdve the potassium or smmonium slum o distilled
water in 4 conical flask (preferably with the aid of a
magnetic strrer). Add the hematoxylin, Cover the flask
and leave mixiure in o B0° C oven overnight, Remove
frowm even, add mercuric oxide sbowly and sar sl cold
Filver nnd add glacial acetse acid, The solution is ready
for use.

Remarks

Adding the glacial acetic acid before use gives a more
precise and selective staining, It is advisable 1o prepare
smoll guantities each maomih, rother than o large stock.
Muclear staiming wath this hematoxylin is sharp and repro-
ducible.

The advontages of this method of preparation of Harns’
hematoxylin are:

It is easier 1o prepare,

It is less time consuming

It is & mdy operation.

Less likelihood of “spills™ as well as a potential fire
haenrd.

o 0

Reference
L. Carter, DN'W. : Histo-Logic, Vol. X, No. 2, {980



Modified Method 11 for
Pancreatic Beta Cell Granules

Jack B, Wenger

C&E Laboaratory

Armed Forces Institute of Pathology
Washington, DLC. 200040

The methasd provided below is a modification which has
proven very useful and reproducible in the author's hands,
The clanges introduced in this method are discussed a
the posmt where they are made, or under remarks.

This aldehyde fuchsin procedure can be used 1o stain all
other entities normally stained by aldehyde fuchsing elas-
tic fibers, hepatitis B surface antigens, mas cells and pan-
creatic beta cell granules.

Fixatiomn
1% huffered neatral formalin,

Mizrodsmy
Cut paraffin sections ot & micrometers,

Solutions

Wenger's Aldehyde Fuchsin Solution
This modified aldehyde fuchsin solution is offered as an
aliernate to those laboratories that may foace a problem
purchasing poraldehyde fior use in the Gomorn's aldehydes
fuchsin solution.

I, 5 R T e R P R SR LR S Ao LA 2.5 gm
Alcahol, ethyl TOE® . ... cviaianaia S00.0 ml
Hydrochloric acid, cOne. . . il viaesass 5.0 ml
Potussium dichromate 5.0 gm

Combine the above ingredients, cap the container tightly
and alkow to stund &t room tempersure for 3 doys. Check
solution by smelling to ensure formation of acetalalde-
hyde: Acetalaldehyde can be detecied by its characteris-
tic pungent fruity odor. If scetalaldehyde is not detected
within 24 hours, ethyl aleohol and/or potassium dichro-
e wiks nol added, or possibly an msefficient omount
of hydrochloric aced was used, At the end of the 5 day
period, check the gquality of the solution by stuining an
clastin control. If elastic tissue fibers are well demonstrat-
ed, cap the bottle tghtly and refrigerate the solution until
ready 1o use.

1.25% Metanil Yellow
Metamil yellow :
Dnstilled water .. ..o 0onu R G T 100 mi
Acctic mond, glacial . .o i

Thiosulfation Solution A (Stoeck)
{0.0025 M cupric sulfate complexed with 0,25 M Tris,
[hydroxymethyl] aminomethane)

Fi

Cupric sullate penta hydruie 1.56 gm
Tris (hydroxymethyly aminomethane co-o 1504 pm
DHstillnd wabar s 4 o e o if.5, i 50000 ml

Adjust 1o pH 9.0 if necessury, with 1'% agueous sodiim
hydroxide. This solution is stable at room tlemperature.,

Thivsulfution Solution B {Stock)
{2 M sodium metabisulfing)

Make Fresh
Sodium metabisulfiee . . 3.8 gm
gt el 12 e S e 100 ml
This sodution is stable for several davs,

Thivsulfatien Selution (Working)
Sohrtion; A GRoek) ;v P e e B0 ml
Soletion B (stock)d. .- e e e 20EE

This solution is stable for up 1w 2 days,

Kernechirot (Nuclear Fast Red)
Dissolve 1,1 gm of Kernechirot inuclear fast red) in 100
il of a 5% solution of aluminum sulfase, with the a:d of
hear, Cool, filter, adid a gram of thymiol as & preservalive,

Staining Procedurs
1. Decerate slides and hydrae o distilled waler,
1, Place shides in fresh thiosulfation working solution

for 3 howrs.

3, Wash slides in tap water for | minute and rinse in
distilled water.

. Rinse slides in 95% alcohol.

. Place slides in Wenger's aldehyde fuchsin solution
for 2 minuies.

fi. Rinse slides in 95% aloohol wniil mo mone stain runs

off the slides. See note below,

7. Stain shdes m metanil yellow for 30 secomds,

8. Rinse slides in distlled water.

9. Stain in Kernechin for 3 mimsics.

0.

1

LA

. Rinse in 5 chanpes of distilled water.

. Dehydrate in 95% alcohol. absolute aleohol and clear
in xylene, 2 changes cach.

12, Mount covergliss with resinous media.

Hesults

Batn el | S rNLER . 5o -e e bhn s s o ok ok purple
Bkl S s e R . yeliow
L1 SRR R M e o L R e s red
Remarks

*Ethyl alochal reacts with potassivm dichromute to form
uceinldehyde!. This procedire has been modified from
the original published by Bussolati and Bas<a?. The ma-
jor modification is the subststution of Tris (hvdros-
ymaethyl) aminomethans for ammoniam ydroxide, shich
adds sihility o stock solution A thus prolonging the shell
life of the solution.




Note
Check comtrol slide microscopically. If beta cefls are in-
idequately stained, repent steps 2 through 6.

References

I Merch Index, Bth e, Merch & Co , Rahway. N1, po 4, 1958

2. Himsslai. 0. arsl fessa, T, Thosslfmion Aldetiyde Fucksin (TAF) Frooe-
e dor the Ssimisg of Pancreshe B Cells. Stain Tech,, 8 Mo, 5, p. 313,
1

Campbell’s Polychrome
Stain — New Use
In Histology

Usvaldo Jose Vilar
Ophthalmic Pedro Lagleyee
Buenos Aires 1416, Argenting

Fixation
10% neutral buffered formalin

Embedding
Cul paraflin section ut 6 micrometers

Solutions

Camphbell's Polychrome Stain
Toluidine bloe .. ... ..,
Ibetiryiene Blme - e
Lt 2 15
Giemsn powder ..., .., S S R 0.25 gm
80% Ethyl aleohol . ... ..., ., SR

Combine the dyes with the 80% alcohol, Dissolve with
the aid of gentle heat: allow to conl and filter. Stain is
now ready for use. The stain i stable at room tempera-
ture and keeps indefinitely.

1% Acetic Acid
Glacial acenie acul |
Enstilled wElEr .. ., e,

Staining Procedure

| Deparaffinize slides through 2 changes of xylene, ab-
solute and 93% aleohol, to distilled water, us usual,

2. Swin in Campbell's palychrome stain for 10 w0 20

mimtes.

. Rimse in distilled water,

1% acetic acid salution, 2 dips.

100% aleohol. 2 dips.

Ethyl moetate, 2 dips.

Clear in xylene and mount coverslip with resinous

media

Resulis

The commeon characteristics of polychrome staining reac-
tian. This method is very satisfactory for central nervous
system tssue and for mast cells which stain red,

Reference

Camphell, ). asad Saager, K0 & New Polychinan: S Hiin-Logic, Vol X,
Ma 3, W
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Reasons for Sections
Falling Off of Slides

L G, L
Americon HistoLabs, Inc,
Galthershurg, Maryland 20879

During performance of staining procedures, a problem
encountered by many laboraiories is tHasue sections fall-
ing off the gliss slide, Thene are many reasons for this
probiem: some of the more commaon are presented hereim.

Inndeguate Adhesion

Inadequate section sdhesion often resulls from improper
application. of adhesives., Foar exwmple, if one utilized
granular gelatin by sprinkling il wpon the surface of the
floatation bath, one may remove an excessive amount dur-
ing the surface cleaning of the bath by the use of a paper
twel. This is particularly trie if the gelatin is not mixed
adequately with the water,

Section Over-Expansion

Sections frequently fall off slides due 1o section over-
expunsion on the surface of the Moatution bath, This oo-
cirs when the waler tcmperature |5 excessive; 45° C or
ower, In this case, the section expands bevond its normal
size and is picked up on o slide in this extended position,
During the drying and/or staining steps, the section at-
tempts o shrink to s original shope. During this proc-
e3s, the bond between the adhesive and the section are
broken al microscopic levels, allowing various liquids to
seep hetween the section and the slide, This wuter rencts
with the adhesive and breaks the bonds further, allowing
the section o detach

Alkabine Salutions

Protein adhesive bonds between the section and the gliss
slide are broken when slides ane exposed 1o slkaline so-
lutions; {.e., ammoniacal silver. H&E bluing tolutions,
cic. Conversely, the bomds of protein sdhesive do not
breuk casily in acid solutsons,

Glycerin-Egg Albumin

The glycerin used in compounding Mayer's egg albumin
acts 45 & stabilizer keeping the egg albumin (protein) in
a liguid sute. |1 one does not allow the glycerin to dis-
solve adequately in the floatation bath. the protein will
not gel or set adequately when the slides are dried on the
slide wurming table or oven, The protein will remain dis-
solved in residual glycerin, thereby having no adhesive
qualities. This will allow the sections to become detached
from the slide during subsequent staining.

Enzyme Treatment

Amy section treated with an enzyme may fall off if mol
properly adhered o the shide, Examples of enzymee tresg-
ments are: Disstase in the PAS technigue; hvaluronidase
in the procedures for mucosubstances; rypsin or other
enzymes for immunachemical procedures,
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Ninth Annual

Practical Stain-Technology
“Wet” Workshop and Seminar
March 20-25, 1988

Presented byv: Lee G Luna, HT (ASCP)
The Center Tor Histotechnology Tralning

Thiz five day extensive wet workshop and seminar will
afford the regstrants the opportunity o pecform 23 spe
cted stoimy, fwer aweroweree angd fwe Jepmgtechieopicol
stuining procedures demonstraiing more than 35 patho-
fogic ennltle,

Some of the entities which will be smined are: Gram posi-
tive nnd Giram pegative bacteria; hepatitis B surface anti-
gen: inclusion bodies; muscle; insuling all pathogenic fun-
2iy cabeiumg  glveosaminoglyeans  (mucosubstances);
rbies; myelin sheath; nerve fibers; mast cells; lepra and
whbercle bacillic nucleic acids - RMNA and DMNA; amyloid;
silver reactive cell gronues from the meuroemdocrine sys-
iem; copper: reticulum and other connective tissues; cross
srigtioms in rhabdomyosarcoma; fibring spimcheies: Rick-
etisine; Legionnaires disease bacilli: cat scraich fever; and
S-100 protein. Also, the proper tinciorial qualities of a
gond hamatoxylin and cosin (HEE) will be discussed in
great detwil.

In addition to the practical special staining aspecis, lec-
tures will be presented daily (to include evenings) on

Chemistry of Staining; Fixstion; Staining Mechanisms;
Tisswee Identification for Histotechnologists: Microtonmy;
Preferred Contreds; Introduction o [mmunochemistry
Starning; Decalcification and various other subjects direct-
Iy related to the production of high quality microscopic
slides, Mational Society for Histotechnology Continuing
Education Units (2.3) will be awarded.

For program and relsied information, contae:
Registrar

Center for Histotechnology Training

P.O. Box T30

Olney, Marvlind 20822

(301) 330-1200

Correction

Histo-Logic 17: Mo 1, 235, 1987 contained an article en-
titled *The Warthin-Sizery [mpregnation Technique with
the Microwave Oven” by Kathy Vail. This procedure hixl
limited usuage in our laboratories. Although the Deeterie
Silver Impregnation and Warthin-Starry  procedures
with and without the microwave modifications were used
in our laboralories mothe past. we now use exclusively
the modified Steiner procedure for staining the microor-
ganiams discussed in the Vail article. This Steiner tech-
migue was reporied by W, Garvey, et al.. in the Jourmnal
of Histotechnology 8: 15-17, 1945

Billie L. Swisher, HT (ASCP) HTL
Esperimental Pathology

Crivision of Host Factors

Centers for Disesse Control
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