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HEVEA BRASILIENSIS USING OIL RED O
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A staining procedure using 1 per cent Oil red O prepared in 90 per cent isopropyl alcohol was
tested for its ability to stain laticifers in H. brasiliensis. Laticifers were stained a deep-red maroon
with Oil red O, whereas a red colour was developed with. Sudan I and Sudan IV. Oil red O took
the least time for stain preparation and gave maximum stainability when compared to Sudan II1/
1V preparations. Tt was found to be a suitable stain for laticifers of Hevea brasiliensis.
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INTRODUCTION

Sudan III and IV are non-polar lipid

stains (Pearse, 1968; Wigglesworth, 1988)
widely used for the histochemical staining
of laticiferous tissues in Hevea brasiliensis
(Gomezetal., 1972; Panikkar, 1974; Abraham
et al., 1992; Premakumari et al., 1992; Reghu
etal., 1996). Staining methods reported ear-
lier for laticiferous tissue of H. brasiliensis are
given in Table 1. Hamzah et al. (1988) com-
pared conventional staining of bark samples
of H. brasiliensis using Sudan III, Sudan blue
and Oil red O and discussed the colouration

of stained laticifers. But the staining proto-
col was time consuming. The solvents usu-
ally used for Sudan stains are ethyl alcohol,
acetic acid and glycerol combinations, which
take a minimum period of 48 h for prepara-
tion. Moreover, overnight incubation of tis-
sue sections in the staining medium is re-
quiréd for adequate staining of laticiferous
system. The formation of precipitate during
the preparation of Sudan stain is another
drawback, which in turn adversely affects
the clarity of stained sections.

Oil red O is a hydrophobic, non-polar,

Table 1. Staining methods for latex vessels of H. brasiliensis

Stain Solvent used Embedding

medium

Duration of
staining

Colour Reference

developed

Aquous safaranin  Water

Araldite-polybed 2h to overnight

Latex vessel Hamzah et al.

and malachite wall carpo (1988)
green blud; latex
cyclamen purple
Sudan III & IV Methyl Nil
alcohol (75%) Latex vessel 10-15 min Red Zhao Xin#®ian
rings dissected (1987)
from KOH
(10%) treated
bark samples
Qil red 4B Ethyl alcohol  Paraffin wax 90 min Red Wimalaratna
(95%) (1973)
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solvent dye commonly used for staining lip-
ids in plant tissues (Lillie, 1965; Pearse, 1968;
Jayabalan and Shah, 1986) and for hydropho-
bic compounds like unsaturated triglycer-

ides, sterol esters and fatty acids in animal

tissues (Lillie and Ashburn, 1943). The use
of Qil red O for staining rubber globules in
guayule (Partheniuni argentatum) has been re-
ported earlier (Addicott, 1944; Mehta and
Hanson, 1980; Jayabalan and Shah, 1986). Oil
red O has been widely used in plant systems
for bright field and fluorescence microscopy.
Hence an attempt was made to develop an
easy quick alternate staining procedure for
laticiferous tissue of H. brasiliensis using Oil
red O. '

MATERIALS AND METHODS

One gram of Oil red O (C.1.N0.26125.
Hi Media) powder was dissolved in 100 ml
of isopropyl alcohol (90%) in a tightly capped
bottle, mixed well, decanted and stored at
4°C.

Bark samples fixed in FAA were
washed thoroughly in distilled water. Bark
sections in cross sectional (CS), tangential
longitudinal (TLS) and radial longitudinal
(RLS) planes were cut at 40-50 mm thickness
using a sledge microtome. Sections were in-
cubated in isopropyl alcohol (25%) for 30-45
seconds, stained with Oil red O for 15 to 20
minutes and washed 3 to 4 times in distilled
water. After the last wash the sections were
kept in distilled water for about 15 minutes
and mounted in glycerine (50%) for obser-
vation.

Sections were also stained in Sudan III
and IV (1%) for the same time duration (15-
20 min), as well as overnight, for compari-
son. The stained sections were observed un-
der Leitz Aristoplan research microscope in
bright field using neutral density filter and
analysed using image analysis system (Leica
Q500 IW). Photomicrographs were prepared
(with MP 46 Photoautomat) on 35 mm colour
film (Konica).
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RESULTS AND DISCUSSION

Latex vessels were stained with maxi-
mum intensity, contrast and specificity in Oil
red O. Compared with Sudan stains, the la-
tex vessels showed intense colouration and
clarity in Oil red O (Table 2). ‘

Table 2. Staining of laticifers in H. brasiliensis

Stain Duration Colouration

of staining of latex vessels
Oil red O* 15-20 min Deep red — maroon
Sudan IT**
Nice Chemicals
& Sudan HI*** 15-20 min Faint red colour

Sudan III/IV  Overnight staining Red colour

* C.I.N0.26125. Hi Media; ** B.No0.508168;
*** B.N0.403141 Nice Chemicals

In the present study, isopropanol (90%)
used as the solvent for Oil red O performed
well. This is in accordance with the obser-
vation of McKinney and Riley (1967),
Catalano and Lillie (1975), Jayabalan and
Shah (1986) and Stotz et al. (1986) for lipid
staining.

Pearse (1968) reported reddish
colouration for guayule rubber (Parthenium
argentatum) within 20 to 30 min using Oil red
O. Jayabalan and Shah (1986) reported deep-
red staining of the rubber particles of guayule
in 3 to 5 min using formic acid as the solvent
system. The different time durations tried
for laticifer staining revealed that the maxi-
mum staining intensity was attained within
15 to 20 min for bright field microscopy. For
detailed anatomical investigations with re-
spect to latex vessels inclination, diameter,
density and frequency of interconnections,
Oil red O staining was found to be highly
suitable. Staining of latex vessels in Qil red
O for less than 15 min is sufficient for simple
and routine anatomical observations.

Jayabalan and Shah (1986) used a com-
bination Oil red O and dansychloride for
epifluorescence microscopy to quantify the
bright red coloured rubber particles in sec-
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tions of guayule rubber and suggested that
this microflurorr\etric method could be used
for the identification of high / low yielding
varieties. They further concluded that the
staining mechanism for rubber globules with
a dye like Oil red O is due to the dissolution
of dye molecules in the hydrophobic matrix
of the rubber.

When the efficacy of Oil red O (Figs.
1&2) was compared with that of Sudan Il
and 1V, for the same time duration (15-20
min), the latex vessels showed a very faint
red colouration and lack of uniform staining
with the Sudan stains (Fig. 3). Though over-
night staining of latex vessels with Sudan Il
and 1V gave red colouration (Fig. 4) these
stains were not as efficient as Oil red O in
terms of intensity and clarity. Stotz et al.

Fig. 1-4 Staining of transverse longitudinal sections of
bark (Hevea brasiliensis): 1. Staining in Oil red
O, X120; 2. Staining in Oil red O, X300;
3. Staining in Sudan dyes (10-15 min staining)
X120; 4. Staining in Sudan dyes (Overnight
staining) X120

(1986) evaluated the performance and stain-
ing quality of Oil red O and Sudan dyes
through thin layer chromatography using
different samples collected from the market.
They separated three principal components,
Fj, Fj and P*and concluded that P* was the
effective component in Oil red O while all
the Sudan dyes (I to IV) contained only ™
fraction. The better staining performance
with Oil red O and poor stainability with
Sudan dyes observed in the present investi-
gation may be related to the dominance of
Fj fraction in the former. The starting mate-
rial for preparation of Oil red O is a com-
mercial mixture of aminotoluenes and
aminoxylenes (Stotz et al, 1986). After dia-
zotization, coupling of two dimethyl units
yields Oil red O. McKinney and Riley (1967)
attempted Orcien-Oil red O stain and Sudan
IV to demonstrate lipids in animal tissues
cmd did not obtain a satisfactory result with
the latter. Other Sudan dyes viz. I, Il and Il
also could not discriminate lipids as effec-
tively as Oil red O stain. Considering the
advantages of Oil red O over Sudan Ill and
IV with respect to stain preparation and
staining efficiency observed in the present
study, the former is more suitable for
staining the laticiferous tissue in Hevea
brasiliensis.

ACKNOWLEDGEMENT

The authors are grateful to Dr. N.M.
Mathew, Director, Rubber Research Institute
of India (RRII), Rubber Board, Kottayam for
providing facilities to carry out the work.
They also thank Dr. Y. Annamma Varghese,
Deputy Director (Germplasm), RRII for the
constant encouragement. Thanks are also
due to Mr Francis Matliew, Research Scholar,
RRII, for his assistcmce during the course of
the above work. The first author is highly
indebted to the University Grants Commis-
sion, Government of India, for providing fel-
lowship under the Faculty Improvement
Programme.



44

REFERENCES

Abraham, S$.T., Reghu, C.P, Madhavan, J., George, PJ.,
Potty, S.N., Panikkar, A.O.N. and Saraswathy, P.
(1992). Evaluation of Hevea germplasm: I. Vari-
ability in early growth phase. Indian Journal of
Natural Rubber Research, 5(1&2): 195-198.

Addicott, ET. (1944). A differential stain for rubber in
guayule. Stain Technology, 19 : 99-102.

Catalano, R.A. and Lillie, R.D. (1975). Elimination of
precipitates in Oil red O fat stain by adding dex-
trin. Stain Technology, 50(5) : 297-299.

Gomez, J.B., Narayanan, R. and Chen, K.T. (1972).
Some structural factors affecting the productiv-
ity of Hevea brasiliensis: 1. Quantitative determi-
nation of the laticiferous tissue. Journal of Rub-
ber Research Institute of Malaya, 23(3) : 193-203.

Hamzah, S. Gomez, ].B. and Ho, L.H. (1988). A refine-
ment of the staining techniques for Hevea latex
vessels. Journal of Natural Rubber Research, 3(3) :
163-166.

Jayabalan, M. and Shah, J.]J. (1986). Histochemical tech-
niques to localize rubber in guayule (Parthenium
argentatum Gray). Stain Technology, 61(5) : 303-
308.

Lillie, R.D. (1965). Histopathological technique and
practical histochemistry. 3" Edition. McGraw
Hill New York, 715 p.

Lillie, R.D. and Ashburn, L.L. (1943). Supersaturated
solutions of fat stains in dilute isopropanol for
demonstration of acute fatty degeneration not
shown by Herxhimer'’s technic. Archives of Pa-
thology, 36 : 432-441.

McKinney, B. and Riley, M. (1967). An orcein-oil red O
stain for concomitant demonstration of elastic
tissue and lipid. Stain Technology, 42(5) : 245-248.

Mehta, 1.J. and Hanson, G.P. (1980). Distribution of
rubber and comparative stem anatomy.of high

OMMAN and REGHU

or low rubber bearing guayule from Mexico.
Proceedings of the Third International Guayule Con-
ference1980, Pasadena, California, Guayule Rub-
ber Society Inc., 1983, 181-191 p.

Panikkar, A.O.N. (1974). Anatomical studies on Hevea
brasiliensis Muell. Arg. with special reference to bark
regeneration. Ph.D Thesis. Birla Institute of Technol-
ogy and Science, Pilani, Rajasthan, India, 16 p.

Pearse, A.G.E. (1968). Histochemistry: Theoretical and
Applied. Vol.1. Churchill Livingstone,
Edinburgh, 415, 697 p.

Premakumari, D., Panikkar, A.O.N. and George, PJ.
(1992). Comparative anatomy of virgin and re-
newed bark in Hevea. Journal of Plantation Crops,
20(Supplement) : 204-206.

Reghu, C.P,, Abraham, S.T., Madhavan, ., George, PJ.,
Potty, S.N. and Leelamma, K.P. (1996). Evalua-
tion of Hevea germplasm: Variation in bark struc-
ture of wild Brazilian germplasm. Indian Journal
of Natural Rubber Research, 9(1) : 28-31.

Stotz, E., Schenk, E.A., Churukian, C. and Willis, C.
(1986). Note from the biological stain commis-

- sion laboratory ~ Oil red O: Comparison of stain-
ing quality and chemical components as deter-
mined by thin layer chromatography. Stain Tech-
nology, 61(3) : 187-190.

Wigglesworth, V.B. (1988). Histological staining of lip-
ids for the light and electron microscope. Bio-
logical Review, 63 : 417-431.

Wimalaratna, S.D. (1973). A staining procedure for la-
tex vessels of Hevea. Stain Technology, 48(5) : 219-
221.

Zhao Xiu-Qian (1987). The significance of the struc-
ture of laticifer with relation to the exudation and
latex in Hevea brasiliensis. Journal of Natural Rub-
ber Research, 2(2) : 94-98.




