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ABSTRACT
Introduction: The regulated and recommended consumption
of different plants is for nutrition but, their irrational use
either by accident, suicide or homicide can lead to illness,
disease or even death in certain cases and is considered as
poisoning. It is extremely difficult to detect the biological
poisons at the laboratories in the samples collected from
the patient. Its physical characteristics and histological
features are useful in diagnosis. As per best of our knowledge,
no database is available regarding the physical and
histological characteristics of routinely consumed toxic seeds
in biomedical literature. An attempt is made to prepare a
pictorial database of physical & microscopic characteristics
of frequently consumed seeds of toxicological significance
in Gujarat region. Materials and methods: Toxic seeds
commonly encountered in poisoning cases, procured from
the local shop, were subjected to conventional method of
tissue processing at Histopathology laboratory. The slides
were examined under light microscope and photographs
were captured. The photographs were processed in Microsoft
office picture manager software and were reproduced with
better resolution. Results: The images of the histological
features of different seeds were produced and the
characteristic features were identified. Conclusion: A
pictorial database of histology of toxic seeds commonly
causing poisoning in the Gujarat region is created. It is
suggested to the Forensic Medicine departments in different
medical colleges to carry out such exercise to create their
regional database. Better images of histological features
can be produced by using standard method of processing of
toxic seeds in sophisticated Botanical laboratories & area
of Forensic Botany can be explored further.
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INTRODUCTION

Nature has provided a lot of blessings for its creations in
this world. Food is one of its blessings for the survival of
the living. The plants have served as a good source of
nutrition to not only the human beings but also the other
creatures on this planet. Different parts of certain plants are
very frequently consumed by human beings for nutrition
purpose. The recommended and regulated consumption of
such eatables is for nutrition, but irrational use of them by
accident, suicide or homicide can lead to illness, disease or
even death and is considered as poisoning. It is extremely
difficult to detect the biological poisons at the laboratories
in the samples collected from the patient. Its physical
characteristics and histological features may play a key role
in diagnosis of poisoning when these poisons are brought
by the relatives of the patient or the remains of the poisons
are found in the gastric lavage. As per best of our
knowledge, no database is available regarding the physical
and histological characteristics of routinely used/abused toxic
seeds in biomedical literature. This kind of information
which can serve as a single point ready reference is not
available in a single compiled piece of literature or book,
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even in botany. The authors have tried to prepare a pictorial
database of histology of toxic seeds in the constrained set
up of a medical college as compared to the sophisticated
infrastructure for processing of the seeds available in the
departments of botany elsewhere. But in spite of the
limitations, the results obtained and recorded by the authors
surprisingly approach the standard results in a standard set
up. The study aims a) to create a pictorial database of
histology of toxic seeds commonly causing poisoning, for
their identification to aid in diagnosis b) to establish a
histological confirmation of commonly encountered toxic
seeds as a helpful adjunct to their identification based on
their physical and clinical features and c) to check the
utility of conventional method of tissue processing for
histology of toxic seeds.

MATERIALS AND METHODS

Various toxic seeds were procured from the local shop.
They were identified by gross features. Those included are
seeds of 1) Poppy 2) Datura 3) Moringa oleifera 4)
Argemone mexicana 5) Semecarpus anacardium 6) Abrus
precatorious,7) Strychnos nux vomica 8) Croton tiglium 9)
Capsicum annum and 10) Jatropha curcas.

The seeds were subjected to conventional method of tissue
processing1 at Histopathology laboratory in our hospital,
were stained with Haematoxylin & Eosin (H&E) and slides
were prepared. The slides were examined under light
microscope in various magnifications (10X, 40X) and
photographs were captured. The photographs were processed
in Microsoft office picture manager software and were
reproduced with better resolution.

RESULTS

Following are the images of the histological sections prepared
out of the ten toxic seeds (Figure 1 to Figure 15). Sections
of Poppy seed in Figure 1 and 2 show coating layer - testa,
slightly curved embryo and cotyledons. Section of Datura
seed in Figure 3 shows outwardly curved embryo and thick
walled lignified cells around it.  Figure 4 shows section of
Moringa oleifera seed with testa represented by tangentially
elongated cells followed by thin walled cells from outer to
inner side. Cotyledon is made up of parenchymatous cells
with oil globules within. Section of Argemone Mexicana
seed in Figure 5 shows outer coating layer with flat cells
and embryo in the centre. Figure 6 depicts section of
Semecarpus anacardium seed showing outermost elongated,
lignified cells of pericarp followed by mesocarpal
parenchymatous cells with lysigenous cavities. Inner to these
layers are layer of thin testa and parenchymatous cotyledon.
Figure 7 and 8 are representing sections of Abrus precatorius
seed with outermost layer of testa – radially much elongated
cells, arranged irregularly followed by tagmen inner to it
and innermost parenchymatous cotyledon with vascular
network within it. Section of seed of Strychnos Nux vomica

in Figure 9 is showing collapsed parenchymatous cells of
testa with brownish contents and thick walled, cellulosic
polyhedral cells of endosperm inner to it. Figure 10 and 11
are representing the sections of Ricinus communis seed
showing cells of testa elongated radially and mesophyl cells
with oil globules in the cotyledon. Dicotyledonous curved
embryo is visible in section of Capsicum annum seed in
Figure 12 and 13. Figure 14 and 15 are depicting sections
of Jatropha curcas seed which shows polygonal cells with
slit like lumen.

Images of gross appearance of these seeds are not provided
due to space constraint. The same can be availed through
e-mail to the corresponding author.

FIGURES:

Figure 1 Transverse section of Poppy seed (10X)  showing
a. Testa, b. Embryo

Figure 2 Longitudinal Section of Poppy seed (10X)
showing a. Cotyledons, b. Shoot apex



30

ISSN 2394–806X (Print), ISSN 2454-5139 (Electronic) Saiyed  MZG, Jani CB

Figure 3 Longitudinal section of Datura seed (10X)
showing a. Curved embryo, b. Lignified cells

Figure 4 Transverse section of Moringa oleifera seed (40X)
showing a. Tangentially elongated cells followed by thin
walled  cells of Testa, b. Parenchymatous cotyledon cells

Figure 5 Longitudinal section of Argemone Mexicana seed
(10X)  showing a. Embryo, b. Collapsed cells of Testa

Figure 6 Longitudinal section of Semecarpus Anacardium
seed (40X) showing a. Lignified elongated cells of
pericarp, b. Mesocarpal  parenchymatous cells with

lysigenous cavities, c. Testa, d. Parenchymatous cotyledon

Figure 7 Transverse section of Abrus Precatorius seed
(10X) howing a. Testa, b. Tegmen, c. Parenchymatous

cotyledon

Figure 8 Transverse section of Abrus Precatorius seed
(40X) showing a. Vascular network within cotyledon
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Figure 9 Transverse section of Strychnos Nux Vomica seed
(40X) showing a. Collapsed parenchymatous cells of testa

with brownish contents, b. Thick walled, cellulosic
polyhedral cells of endosperm

Figure 10 Transverse section of Croton Tiglium seed (40X)
showing a. Radially elongated epidermal cells of testa,

b. Cotyledon

Figure 11 Transverse section of Croton Tiglium seed (10X)
showing a. Cotyledon – Mesophyl cells with oil globules

Figure 12 Transverse section of Capsicum annum seed
(10X) showing a. Embryo

Figure 13 Longitudinal section of Capsicum annum seed
(10X)  showing a. Dicotyledonous curved embryo

Figure 14 Transverse section of Jatropha Curcas seed (40X)
showing Polygonal cells with slit like lumen
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CONCLUSIONS

A pictorial database of histology of toxic seeds commonly
causing poisoning in the Gujarat region is created. The
seeds brought by the patient or relatives, recovered from
the crime scene or by filtering the gastric lavage contents
can be collected and their histology can be compared with
the database as an adjunct to their physical features for its
identification in cases of poisoning with biological poisons
where, these poisons are not being able to be detected
routinely in Forensic science laboratories. Forensic Medicine
departments in different medical colleges are suggested to
carry out such an exercise to create their own regional
database. Better images of histological features can be
produced by using standard method of processing of toxic
seeds in sophisticated Botanical laboratories and this area of
Forensic Botany can be explored further.
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DISCUSSION

The authors encountered a case where a pediatric patient
consumed unknown seeds and presented with severe vomiting
and diarrhoea, where the pediatrician was confused with
the diagnosis, but the diagnosis of poisoning with Jatropha
curcas seeds was confirmed by the exercise of gross as well
as histological examination of the seeds brought by relatives
of the patient.2 This exercise was collaboratively carried
out by Pediatrics & Forensic Medicine departments. The
authors were encouraged to create a histological database
for other toxic seeds commonly causing poisoning in the
region by success of the case mentioned in reference 2.

The images of gross physical characteristics of various toxic
seeds were found in plenty of literature3-9 and the features
were compared. The authors found compatible literature of
histology of some seeds from The Ayurvedic Pharmacopoeia
of India10-14 with which the slides were compared and
confirmed, but no references for the images of histological
features of these toxic seeds were found. The seeds were
subjected to the conventional method of tissue processing at
Histopathology laboratory of the hospital which yielded
confirmatory results in some, but not all. This might be
because the sectioning could not be done properly; which is
attributable to the hardness of the seeds, as opposed to the
human tissues which have softer consistency. However, the
seeds if soaked in alcohol before sectioning can yield better
sections. Stains like Safranin & Methylene blue can be better
substitutes to H & E stain; & parallel staining with Sudan
can help easier identification of lipid filled cells. The standard
procedure for sectioning of seeds mentioned by Willard W.
Rowlee15 can yield better results when carried out in a
sophisticated Forensic Botany laboratory with compatible
instruments and stains for the seeds.

Figure 15 Longitudinal section of Jatropha curcas seed
(100X – Oil immersion) showing Polygonal cells with

thickened walls
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