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9. ABSTRACT 

Differential staining of paraffin embedded plant material is accomplished without
removing the paraffin. Material fixed in 3% glutaraldehyde in 0.02 M phosphate

buffer is dehydrated, embedded, sectioned, and mounted on glass slides using conventional methods. 
The slides are placed in 0.05% toluidine blue 0 in distilled
water for 2-30 minutes, rinsed in water for 1 minute, and allowed to air-dry.
Paraffin is removed with 2 changes of xylene and the cover slip mounted with resin.
Lignified tissues, suberized tissue, and some tannins are stained blue-green,
while non-lignified walls are stained red-purple. Advantages of the method are
the short time needed for staining and mounting, and that critical counter
staining is not required.
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SIMPLE METHOD FOR DIFFERENTIAL STAINING OF
 
PARAIFIN EMIBEDDEI) PLANT MATERIAl. USIN(;
 

TOLUII)lNE BLUE 0'
 

ViLIAM S. SAKAI, J)L'parlmCnt of Botany,
 
University of Har,',ti, lionoam in 96822
 

Atisir*it. Dilerenlial stailihg of Jiasa llembledded p11t1 oll hed withIIIk1(11 .d is a htoi 

out remlnoing the paraflii. Material fixcd in 3rVguti.ldIh)Irde in 0.02 M pihosihal . buffer
 
is dehycated, emnbedded, sectiooed, ald mounted (ii gilavs, melhods.
Slides using (ff11lmona Cl 
The slidts are placed in 0.05% totidine Wife 0 in distill.d water for 2-30 rain, riosed ill 
water for I min, and allowed Ioair (t). Paraffin is wsith 2 diumigcs off trd fil'umfed an)tra 

cover slip mountrd withiiresin. Lignilied tis-" li stalled
e, sobelzied st, and some latinias ;ore 

)lue-greeil, shi enon igI ilied s.11k, aie St.inei'd ltd-j'milIC. An l , ic (I
(.tt ditf hod is le
 

short nime
mcp ired for staiaiiig and momluolig. Aho, criiial (outlta i i iiniig is1o0t required. 

A method fo clillit tiial stai iig of iptt ffliti budd(l l,11111t twttet il Ihas 
been uIS(l it this lah:baliory for several ycars with good success. 'lhc ltiillod 
appears to work w(ll on a variety of plant tissue.; from diiflutet iaxa (Sak-i 
1970; Hcrbst 1972). 'lc chief a(vanta, c of the mcitlm',d ik the -,Ilot time 
required for stailin g. Malerial is simply SectionC(I and s!a itcd without ieinov
ing ile paraffin, Ilicb) savilig the time ice(d(,d for hydiatitg :1td tleli)ytlttitlg 
the tissle. The ietthod ailso has the a(l\vallaltge ovt the .i,,t]((laid sauallii-fast 
greel method (Salss I9I1) of (Njtiiig critical cotiteslatiuiie. T[lie o1ly 
lisadvauitage of tie method is the rapid destaini ng of [ite s.,, iloulitiolls, a flcr 

ing, if the tisst ieias beci fixed with fixatives containing OsO or an acid
 
chroll illl sl l. 

Toluidi t, blt () has been recommended for stamining fresh sectioils (O'Briel, 
Feder antd M((iully 196-1) an I material Clibedded ii 1ol)ester wax (Sidman, 
Mottla,and Fedcr 1961), glycol ethatrylate (Feder and O'Brien 19(68) or Elpon 
(Hoefert 1968). "olhidirte lue 0 works equally well for lsaiallin etni)edded 
material. It has beeii suggested for auitial tissue by lison (1960). lowever, to 
my knowledge it%Use hais iot been described for paraffin-elmbedded )lant mate

rial. 
Fixation has Ih,-cilhest in :3% glutarallehyde in 0.02 M phospihatC buffcr plFl 

7.2, but FAA (511 to 15% EtOll, 5 cc glacial acetic acid, 10 cc .10% formalde
hyde, and 35 cc watte, Sass, 1958) or modified Karnovsky's (1965) fixativc (2% 
p:raforialdehyde amd 3% glutaraldhydce in 0.02 M l)hos)hatCe bilter, 1)- 7.2) 
have worked cqueIlly well. A fter fixation tie material is dehydrated with EtOH 
and tertiary but l ,caliohol(Sass, 1958), e.mbedded in Tissu(emnat or Paraplast, 
sectioned, and then. muotttecd on glass slides with Haupt's adhesive (Jensen. 
1962). Slides should I?,,- dried at a temperature lower than the nelting point of 

'Thiswotk was supported by a Natillil IDefense EducatimttAct'( idv IV Fellowship Itrig 
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FIG. 1.Mictograplhs of I0 . thick sectiOliS, sainecd b% the cscibiled inethod, rom )oung
brances of Ajagnolia giandiflara L. A) Three %ascularbmlllcs with phlovm (P), cambium 
(C),and x)kIm (X), x 650. B) 1hloem tissue showing nacreous walls .iti's elements (arrows).
X 1050. 

the wax. Staining is accomplished without removing the paraffin, as in the 
method of lison (1960).

1. The slides are placed in 0.05% toluidine blue 0 (Matheson, Coleman, g&
Bell, Cert. No. CU 15) in distilled water or pH ,1-6 citrate-phosphate buffer, for 
2-3 min. The slides can be periodically removed from the stain, rinsed in 
water, and viewed to check the intensity of staining. Since time sections are still 
embledded in the parafhin there is little danger of damaging the, tissues if the 
slides dry while being observed. 

2. The slides are rinsed in water for I min and allowed to air dry.
3. The paraffin is renoved with 2 changes of xylene and the coverslip is 

mounted with a synthetic neutral resin (Flarleco branld was used). 
Ligpified tissue, suberized tissue and some tannins are stained blue-green,

while notilignified walls are stained red-pturple. Starch is tnstained, cytoplasm 
And RNA are purple, and DN,'. is blue or ble-green. Staining with toluidine 
blue 0 (minot be accomplished by the conventional method-removing the 
paraffin, Ihydiating, staining, dehydrating. Sin-e the dye is extremely soluble in 
alcohol. igelaclhromasia is lost and the tissues appear uniformly blue-green. 
The stained material can be photogral)held uIsing color or black and white 

fillim w1th good results (Fig. 1). The method was originally developed for stain
ing the nacreous wails of pliloem sieve elements, which show little or no affinity
for nany of the dyes commonly use(d in botanical staining (Esau and Cheadle, 
1958; Melta, 196.1). However, the simplicity of the method has led to its 
adoption by many workers in our laboratory. 
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