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A series of essential oils such as ol T 3f cloves, bergamot, camphor, and others are used In variottt basle 
histological procedures pr lnclpally for the purpoge of extracting the celloidin and clearing the sections. This It 
especially important before many hlstologie and bacteriologic stains can be used. 

Cajuput terpene oil and oil of cloves, which are so widely used for these purposes, are expendve and dif- 
ficult to obtain. 

In our search for substitutes we employed ~.~J experimental hi.qologic procedmes the essemial olh of the 
following plants: lemon mr#~um (Cymbopogon citratus), eugenol bastlik (Octmum gratissimt~n), lemon eucalyp- 
tus (Eucalyptuscltztodare), eucalyptus (Eucalyptu~ viminalls), pink geranium (pelargonium roseum), patchouli 
(Pogostemon patchouli) and melaievka (Meial,-uca alternifolla).- 

EXPERIMENTAL M E T H O D 3  

Extractions from celloldln sections were conducted in abe following manner. The section is removed from 

the water on to a glas,, slide, smoothed, and dried with a piece of filter paper. After the cellotdin is extracted 
from the slice, the glass slide is rinsed out first widl absolute, and then with 969~ alcohol. Then it is rinsed with 
water and stained according to various methods. Celloidin can also be removed by dchydratfng the section In 
9C~i0 alcohol and then adding it to a jar with the essential oil. After rinsing with alcohols and water, we can then 
~tain these sections by the same pgocedures employed on the frozen slices. 

After removing the celloidin, we stained the sections with hematoxylin-eosin, ptcrofuchsin and Mallory. 
The .~ectiom subjected to the action of the es~cntial oils retained their capacity to stain, the color being retained 
for as long as ~Sl a months. 

Celloidln was entirely removcd within 7 to 15 minutes l:y the oils of lemon sorghum, eugenol baslltk, 
lemon eucalyptus and pink geranium, the sec~ons clearing at the same time. Celloldhq was removed most 
rapidly by oll of p!nk geranium (7 mlnutes.L 

AI~ Investigated was the possibility of using various volatile oils in s:alning nerve cells. To tc~t ~ts, 
material from monkey brains was taken, fixed in O6qo ethyl alcohol,andtmbedde~ in colloid,n, as in common 
procedures for staining nerve tissues. We used 0.1% toluldl~e blue In aqueous solution followed by rinsing In 
several portions of 960"/. alcohol. Instead of clearing d~e slices with d~e usual caJuput oil, we tt~d olls of molto 
levka, eugenol ba'stlik, patchouli, pink gesanhtrn and lemon eucalyptus. As controls, a portion of fl~e secdom 
was differentiated with caJuput oil. Later, as with clearance with cajuput otl, the essential otis were washed out 
with pure xylene and the sectlon~ were covered with Canadian balsam. 

~ ' ~ e s e  oils were obtained from the Sukhumi essential oils zonal station where their l~opertles were first studied 
in detail by the dlrectur of the biochemical laboratory of the station, A. A. PravJolyubov, and then turned over 
to us for further experimentation. 
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Fig. 1. Staining of ~e  r~erve cells frcm spinal cord anterior 
hem wit,% tolmdine b!ue. Cleared with patchouli ~tl. Objec- 
rise 40, ocular 7. 

Fi S. 2. Pulmo,~ary tissue stained after van Gieson. Cel-  

loidin ex~acted with lemon sorghum o i l  Objective 20, 
ocular "~. 

EXPERIMENTAL RESULTS 

The net~e cells and especially their cb~romatophillc substance~ stained best after the- ~e~:dons had been 
cleared wifla melalcvka and patchouli (Figs. 1 and 2). Both sections were indistinguishable from the ccntroh. 
The ci'aomatophiltc substance stained intense blue with a lilac sheen. The nuclei of the nerve cells, with the~ 
exception of ~e  nucleoli and the fibrous brain structures, remained unstained. The gila ceils were stained in 
the usual manner. Oil of melalevka was superior to patchouli otl in that the sections cleared within 1-2 minutes~ 
as againstT-10 minutes fix patchouli. 
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The investigations with the other e . e n t l a r o l h  gave less favorable results. When ollJ from eugenol0ttaslllN; 
p t ~  geran!um and lemon eucalyptus were used~ clearing occurred within I to 15 minutes, However, only a~ 
portion of ~he nerve cells reseml~led the contiol sectiora in aequffing the blue-lilac sh~n. In a number, of; die 
cells, the chromatophilic substance, as well as the protoplasm and some nucleoll, stained green. At the same 
Ume the contours of some of the cell elemenu retnainedindistinCto The entire slice stained diffusely a light 
g:een tone. This staining defect was most pronounced with eugenol baslllk oil. When the ~e.ctlons were treated 
with pink geranium, only individ.al nerve cells acquired the green ;h~d~. in ;ecdons wlfi~; len~o~'l eucalyptus, 
the nerve elemena stained well and only occasional tissue and gllal ceils took on the green color. When the 
last three essential oils were used, the celloldin was el'her partially or fully dissolved at the moment of fuU 
clearing, depending on the thlckv.ess of the section. 

It should be observed that aU the volatile oils studied by us are readily removabl~ with ethyl alcohol0 but 
the pink geranium and eugenol basilik oils could not'alwayj be fully washed out will xylene. The possiblUty is 
not excluded that thi:reflcctson the quality of the stain after the preparadcn Is stor~:& 

Thus, instead of using oll of cloves for the extTacdon of cellotdfn fror." ~e  F eparations, we found that the 
foltowir.g volatile oils could be used without lowcring the quality of the sections: ~;ucalyptus (Eucalyptus cltrlo. 
d;re), lemon sorghum(Cymbopogon cttratus), eugcqol baslllk (Ocinum gradss[mum) and pink geranium (Pelar- 
go. .m ,oseu ). 

The essential oils of melalcvka and patchouli appea; to be the best substitutes for cajuput oil in the 
staining of nerve cell~. 

SUMMARY 

CleaTing of microscopic ~.ections as well as extraction of ceUoldin from them can be successfully aecomp- 
11shed with the use of such essential oils as C_ymbopogon cltratus, Octmum gratissim,.~n, Eucalyptus c|trlodare. 
and Pelargonium roseum instead of the usual oll of cloves. For diffetc~atiating and staining nerve cell preparations, 
good rcs,~,.s have been obtained with the use of the es~ntial oils of Melaleuca alternlfolla and ~ -  
oul~i instead of cajuput terpene o i l  

1021 


