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Histochemical Studies on Five Variants of Viscum L. (Loranthaceae)
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Abstract: The listochemical studies on the 5 variants of Viscum (A-E) showed mmportant observation that only
3 different types of crystals are present. These are crystal sand, circular and rectangular crystals. Variants A
has circular crystals at the leaf and crystal sand at the stem. Variant B has rectangular and circular crystals at
the leaf and crystal sand at the stem. Variant C has circular crystals at the leaf and crystal sand at the stem.
Variant D has rectangular and circular crystals at the leaf and crystal sand at the stem and finally Variant E has
rectangular and circular crystals at the leaf and crystal sand at the stem. The similarities and variations in shapes
of these oxalate crystals among the mvestigated variants of Viscum are discussed in relation to their

biosystematic relevance.
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INTRODUCTION

The African mistletoes are parasitic plants that derive
all or most of their nutrition from other flowering plants.
They oniginated from the tropics where soils are typically
poor in nutrition and competition between plants and
microorgamsms are very high. According to Takht and
Zimmern (1996), the mistletoe plant belongs to the
kingdom plantae, division Magnoliophyta, subdivision
Magnoliophytina, class Rosopsida, subclass Rosidae,
superorder  santalanae, order santales, family
Loranthaceae and genus Fiscum. However, the taxonomic
identity of the genus Fiscum has been controversial as
most authorities claim that it belongs to the family
Loranthaceae, while others placed it in the family
Vicaceae (Engler, 1964; Nickrent and Musselman, 2004).
Hutchinson and Dalziel (1958) stated that the African
countryman does not necessarily differentiate one
specie from another, thus group name mistletoe tend to
be used and critical distinction where necessary 1s made
not between species but between hosts identified as a
prefix or suftix to the group name or even just by the host
name.

Tuss (1808) recorded 75 genera and over 900 species
of Loranthaceae, according to him, is the largest family of
the Santales. However, Barlow (1964) provided compelling
evidence from cytology and biogeography that supported
the concept of 2 independent families in contrast to
Linnaeus who recognized just one genus Loranthus for
the family. Shukla and Mistra (1979) stated that
Loranthaceae 1s divided mto 2 subfamilies: Loranthoidea
and Viscoidea. Based on the differences between the 2

subfamilies especially in floral structures and mode of
development, Engler (1964) elevated the status of the
subfamilies Toranthaceae and Viscaceae.

Several varants of Viscum are used in Christmas
decorations, they are also used medicmally to treat
various forms of cancer. For example, recombinant
mistletoe Lectin (rmL) has been used to treat ovaries
cancer (Robert and Gorter, 2002). Viscotoxins extracted
from Viscum have immunomodulatory effects. The plants
are used to counter sorcery, treat skin diseases, stiffness,
phlebitis, fractured limbs, theumatism, cough and chest
conditions.

The mnportance of histochemistry m solving critical
biosystematic problems 1s as popular as the use of other
markers. According to botamical literatures, the use of
histochemical characters in taxonomic conclusions is now
a common practice. For example, the presence of calcium
oxalte crystals in various plant families have bheen
reported by various scientists. Mbagwu and Edeoga
(2006) reported that the size and shape of calcium oxalate
crystals though variable in each species showed enough
interspecific differences that may be used for taxonomic
inferences m vigna species. This has been done m other
groups of plants such as Dioscoreaceae, Edeoga and
Okol1 (1995). Icacinaceae, Heintzelman and Howard (1948)
Nyctaginaceae, Edeoga and Tkem (2002) and Verbenaceae,
Mathew and Shah (1984). Histochemical studies showed
that calcium oxalate crystals exist in different forms such
as raplides, styloids, variously shaped prisms, crystal
sand and druses (Al-Rais et al, 1971). Scott (1941)
investigated the distribution of calcium oxalate crystals
in Ricinus commmunis and attributed this to the pattern
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of tissue differentiation and presence of other ergastic
substances. Stebhins et al (1972) also reported the
ocourence of crystals in apple stems, petiole and fruit
tissues. Olkoli (1933) made similar observation in
Cucurhitaceae.

The biogystematic importance and implications of
histochemical features of ergastic substances, calcum
oxzalate ctystals, nature of tannins and saponins have
been inwestigated in wvarious plant farmilies such as
Dioscoreaceae (Edeoga, 1991, Edeoga and Okoli, 1992,
1995y, Commelinaceae (Edeoga and Oghegbor, 1999),
Lequmninozae-Papilionoideae (MWbagwu and Edeoga,
2006y, The contributions of the above scientists
notwithatanding little or no inforrnation is available for the
genus Fiscum on histochemical studies hence the need
for this investigation with the objectives of assessing the
importance of and discussing the extent to which
histocherrical attributes could beutilized in the systematic
consideration of five variants ofhe genus Fseum.

-

MATERIALS AND METHODS

Wlature and fleshy patts (leaves and stems) of the
five variants of Fiscuwm were collected from samples fom
different parts of Ino state Migeria, This investigation was
conducted at the science laboratory of the Department of
Plant Science and Biotechnology, Imo State University,
Crwerri, Migeria in July 2007, These specimens were
initially fized in FAA (1:1:18) glacial acetic: 40%
formal dehyde: 70% ethanol (v ™) for 48-72 b The 48-72
h. The fiszed material s were later sectioned using a Reichert
rotary roicrotome at 26 pm following a dight modification
of Cutler (1978, Anatornical staining was done by initially
staining with few drops of aldan blue for 5 min and
coutter stained with saffanin solution for 2 min. The
specitnens were later made permanent on dides by
mounting in Canada balsam. Photomicrographs of the
anatomical features (Fig 1) were then taken from the
slides uzing a Leitz Wetzler Ontholux microscope fitted
with wivitar-V -335 camera.

Fig 1: TS ofleaf,a): Varlant A with circular crystals, by WVanant B with rectangular and cirewlar crystals, o Varant C with
circular erystals and &) Variant D with rectangular and cireular crystals (> 10000
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Fig.2: T3 of stern showing crystal sand crysfals inall the varants

REESULTS

This itrvestigation showed an imporiant ohservation
on these 5varants with the presence of 3 different shapes
of calcivm oxalate crysfals namely: Crystal sand, circular
and tectangular  crystals with crystal sand crystal
appearing in the sterm of allthe 5varants (Table 1 and
Fiz. 1), This result also showed that wariant a posses
citcular crystals at the leaf and crystal sand at the stemn,
varant B possess rectang ular and circolar crystals at the
leaf and crystal sand at the stem, varant © posess
citcular crystals at the leaf and crystal sand at the stern,
wvariant D possess rectangular and circular crystals at the
leaf and crystal sand at the stem and finally wariant E
possess tectangular and circular crysfals at the leaf and
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Table 1: Types of crytals fourd i fhe Fiscumw wrrisnte diectizate 4

TWariarit
Flart
a4 E [ i) E
Leaf Ciomibr  Recangla Ciooalar Rectananlar  Fectanglar
ard ¢ roalar and cicular and ciroahr
fem  Costal  Crstal Crystal  Crystal Crystal
satd satd samd satud satd

ctystal sand at the stem (Table 1 and Fig. 1), Lnother
interesting aspect of the result is the appearance of starch
graing inside the chloroplast in the leaves of all the
wariants (Fig. 2).

DISCUSSION

From these shudies, the dishibution and shape of
the cryefals among the itvestizgated variants displayed
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interspecific differences and similarities that are useful for
the systematic grouping of these variants. The occurrence
of crystal sand crystals in the stem of all the variants
showed resemblance among the variants and reasons for
all to be in the same genus. This study also, showed that
variant A and C are more closely related just as variants
B, D and E are also related. This 1s justified by the
presence of the same type of crystals in those variants. So
the use of crystals in solving taxonomic problems is not
strange since some other workers have applied it in some
plant families such as Mbagwu and Edeoga (2006) in
Leguminosae-Papilionoideae; Edeoga and Okoli (1992,
1995) in Dioscoreaceae. The occurrence of these crystals
within the leaves and stems of these variants is important
to the role that these parts play in plant physiological
processes. According to Mbagwu and Edeoga (2006),
Edeoga and Okoli (1992, 1995) and Edeoga and Ugbo
(1997), these ergastic substances could have nutritional,
mechanical and transport roles m plants. These workers
pointed that a close association of calcium oxalate
crystals with the site of photosynthesis suggest that
these substances could be nvolved in the synthesis of

sugars.

CONCLUSION

This study is therefore, based on the hypothesis that
histochemical studies have played a major role in
establishing intervariant relationships among the variants
but not enough to raise these variants to specie status.
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