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Historical background

Toxicity to grass pea was known to an Indian Bhavaprakasa
cult some 4000 years ago, it was known to Hippocrates some
400 years before the New Era to Galen in the second century
of the New Era and during the Medieval times. It was prohib-
ited by the Count of Wurttenberg in South-West Germany in the
1671; and was described in detail by Ramazzini from Modena in
1690 and was depicted as a “Thanks to Almorta” by Francesco
Goya in early 19 Cin Spain.

In the 20 century it was recognised in N. African countries,
during the civil war in Spain, was weaponised by Nazi Germa-
ny during WWIL. It was detected later as an endemic in Indian
subcontinent (India, South China, Nepal and Bangladeshi) and
in East Africa (Ethiopia, Sudan). In all these regions, grass pea
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Abstract

Grass pea consumption, the drought tolerant survival
food of the poor in underdeveloped regions of the world,
has been known since antiquity for producing (a quantity
and quality dependant) pathological syndrome. Presented
mostly in the literature as a neurological disease (spastic
paralysis), whilst the two other aspects of this condition
were less emphasised or not mentioned at all. These are
the vascular (peripheral arterial fragility, venous insuffi-
ciency and aortic wall fragility) and the osteo (bone fragility,
connective tissue degradation, legs and spinal deformities)-
lathyrism. Proven experimentally, it confirmed the identity
of the disease. It is but a partial review of this famine related
disease.

Attempts were made in various laboratories to detoxify
the plant, allowing for nutrition of starving populations. A
detoxifying prophylactic method was developed, but not a
curative one. This brief review, not claiming to be exclusive,
offers a general description of the complete triple syndrome
and of the available prophylactic measures.

was the food of the poor, was free, with good protein nutrition
[6,7].

The toxic component of the grasspea was extensively inves-
tigated and finally, separately and unknown to each other, Rao
and Marty identified the toxic element to be oxyl- diamino-
propionic-acid=ODAP, in the Lathyrus sativus legume and re-
sponsible for the neurological syndrome. At a later stage beta
amino-proprio-nitrite=BAPN was found also to be toxic in an-
other legume, namely Lathyrus odoratum, responsible for the
vasculo-and osteo-lathyrism. Reproduced experimentally it has
proven the toxicity of the agent and the effect on the respective
systems.
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Figure 2: Grass pea, the misleading attractive plant.

The emerging disease was finally named as Lathyrism by
Cantani in 1873 [1-5]. The toxin was chemically analysed and
reproduced by Lambein et.al in Belgium, whilst trying to ame-
liorate the toxin. The plant was detoxified by C. Hunbury, (West
Australian Agricultural Institute), where the scientist managed
to release a toxin free legume into the wild and allow feeding
of the poor. In India, in 2016, developed was a genetic variant
of ODAP, a qualitative improvement, eventually leading to the
eradication of Lathyrism in India [8-11].

The clinical syndrome of neuro-lathyrism

Numerous articles have been published in prestigious jour-
nals, all revealing the cortico-spinal tract and anterior horn
damage, that leads to axonal loss and interference with neural
transmission. It leads to spastic paralysis, weakness in the legs,
scissors type of wobbling, cramps, convulsion in the legs, with
normal sensation, but occasional dysaeshesis. The condition is
at times accompanied by partial or complete incontinence and
partial or complete erectile dysfunction. [12-14].

The severity of the syndrome is of gradual progress and
was internationally classified as grading from a. Instability and
spasm, to b. Reliance on one crutch support to c. Two crutch
support and finally to d. the crawling phase.

On examination typical pyramidal signs are present: Brisk

knee and ankle reflexes; motor weakness but increased muscle
tone, tight extensors, adductors and gastrocnemius muscles.
The syndrome is more frequent in men and in the young and at
risk is Group O blood group. The syndrome is progressive until
a stable condition is reached (once the toxin intake has ceased)
and is not life threatening.

Histologically

Degeneration of motor tracts and microgliosis of antero-
lateral horn [12].

A very detailed review has attributed the naming of the dis-
ease to Selye in 1967, unaware of Cantini's record in the previ-
ous century. Equally, this otherwise excellent study stated that
the osteolathyrism and vascular one has not been detected in
human. This remains for the clinical examples later on in this
review

The upper extremities are very rarely involved, as it is an up-
per neuron disease, it was localised by electrophysiological test-
ing to the thoracic and lumbar spine [15]. There is no pathogno-
monic test for the diagnosis of this syndrome. Autopsy findings
localised the degenerative condition in the anterior horn of the
thoracic and also lumbar spine, myeline changes in the corti-
cospinal tract [15,16]. Later on, by sophisticated MRI and Func-
tional MRI scanning, any cerebral involvement was excluded
and the pathology was localised at the mid-thoracic spinal level
(16]

The syndrome is usually symmetric, occasionally only unilat-
eral and it is irreversible, untreatable, but a preventable con-
dition. It is prevented either by avoidance of the food intake,
by amelioration with quantity restrictions or altered cooking
measures. Proven in extensive Indian research, the toxicity was
found that by feeding 1/3 or 1/2 of a daily diet, the accumula-
tion of toxin will lead to lathyrism within 2-3 months. It could
be ameliorated or prevented with cooking in water, but using
only the paste, by cooking with onion or boiled with other veg-
etables [17-19].

Other preparation measures can help: Boiling in water or re-
peated steeping in hot water and discarding the extracts can
detoxify the seeds. Roasting the seeds at 140 degree C for 15
to 20 minutes results in 80-90% destruction of the neurotoxins.
Soaking the seeds or dhal overnight and decanting the water
before cooking eliminates about 90% of the toxin [17-20]. All
these measures will prevent or ameliorate the syndrome dis-
ease of neuro-lathyrism.

The clinical syndrome of vasculo-lathyrism

It is the result of a different type of lathyrus grass, namely
Lathyrus Odoratus, at times in the same legume with lathyrus
sativus or separate from it. By producing degradation of the
basic connective tissue, elastine cross link change , the toxin
allows for endothelial wall degradation in peripheral arteries,
ending with anoxic legs, with secondary venous thrombosis and
gangrene. In parallel, there is clinical and experimental proof
of softening of the wall of the aorta, with diminished elastin
content of the internal, middle and the external intimas, leading
to aneurismal dilatation, rupture and dissection, a mechanism
also reproduced experimentally. This condition is less frequent-
ly described comparatively in the literature, and will be referred
to in the clinical examples later on [21,22]. This condition is en-
hanced in case of parallel Zinc and Copper deficiency.
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Histologically

Inhibition of cross linking of Collagen and Elastine, leading to
vasculo- and osteo-lathyrism [23].

The clinical syndrome of osteo-lathyrism

Experimental findings following the ingestion of lathyrus
ododratus daily for 3-6 months, result in alteration in the me-
chanical properties of bone tissue, (proven in an X-ray Diffrac-
tion study).

The clinical syndrome in humans is of bowing of soft bones,
increased fragility, infraction on the vertebral surfaces and sco-
liotic deformities. Radiology detects swelling of the periosteum,
lack of epiphyseal closure of the pelvic bones (iliac crest and is-
chial tuberosity), exostosis formations and vertebral deformities
due to osteoporosis. Histology showed porosis of trabeculae,
collagen tissue changes and mal-alignment of the cells in the
growth areas of bones. This is mostly the result of the second
identified toxic amino acid (beta amino propio-nitrite) [24-29].

It is the complete clinical syndrome including all three pa-
thologies that is so very acute and disabling. The re-emergence
of interest in this rare disease in Europe began with the obser-
vations of Arthur Kessler, a general practitioner, victim of racial
persecution during WWII. The detailed description of the dis-
eases was recorded in a severe condition forced upon an incar-
cerated population of over 100.000 prisoners, interned in a con-
centration camp in the today's Ukrainian village of Vapniarka
[30-33].

It is the only example of forced nutrition with Lathyrus;
this was noted in a population of Jewish prisoners interned in
Transnistria, west of Ukraine, a geographical territory (between
the rivers Burg and Dniester), offered by the Nazi regime to Ro-
mania as a reward for their collaboration in the anti-Soviet inva-
sion and the anti-Jewish persecution during WWII [30].
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Figure 3: Map of Eastern Europe: In red the region of Transn-
istria.

It was the general practitioner, who studied Medicine in Vi-
enna, but never learned about the disease, unaccounted for in
Europe, who was the one to recognise in humans a toxic neuro-
vasculo-osteo-clinical syndrome

Surveying the surroundings in the camp, Dr Arthur Kes-
sel found that the departing Soviet troupes left behind a large
quantity of horse fodder, containing Lathyrus, and ordered by
the occupiers as food for the incarcerated population [31-33].

Prevented from import of any other food, (but the daily mea-
gre supply of 2 slices of bread, "fruit soup" and tea sweetened
with an artificial product), the symptoms of toxicity appeared in
some 1800 people, 2-3 months after the daily ingestion of the
cooked fodder. Dr. Kessler recorded:".within months, hundreds
of young male inmates of the camp began limping and had be-
gun to use stick- crutches to propel themselves about, in some
cases inmates had been rapidly reduced to crawling on their
back sides to make their ways through the compound".

There were detailed records on 800 patients, written by Dr
Kessel on any available piece of paper. The design of the plant
and clinical samples were saved from the destruction. Recorded
were the gradual neurological symptoms and findings, the vas-
cular symptoms and the resulting amputations. There was also
evidence of the need for building crutches, preparing nappies
and support for the dragging on the ground of fellow prisoners.
Described was mobility interference (proven later on histologi-
cally to be a spinal cord degenerative process), an upper neuron
disease.

Figure 4: Dr. Kessler, drawing of paretic limb.Vapniarka.1942
(supplied by Dr. D Kessler Jnr.)

The inventive physician, Arthur Kessler, improvised bandages
for skin ulcerations and gangrene (for angio-lathyrism) and a
relief supplied for the incontinent patient. Vascular occlusion
occurred in adults and the softened bone deformity (osteo-
lathyrism) appeared in developing skeletons. He quantified the
toxic dosage of the grass pea to be 200 mg a day, for a 3 month
period.
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Figure 5: Dr. Kessler: Drawing of Lathyrus plant, Vapniar-
ka.1942.

Dr. Kessler was fortunate to be within the surviving half of
the 800.000 Jewry of pre-war Romania. His documents were
hidden and published after liberation in local Israeli journals
and in German-Swiss Medical Journals.

Studies on 200 survivors were published after the war, with
clinical, pathological radiological findings, the gender predis-
position, all raising great interest [29]. It was documented that
their longevity was not affected, even though their disability
was permanent.

Dr. Kessler opened a new branch of clinical research that
led others to purify the Lathyrus plant, to become an alanine
and ODAP free food, growing wildly in poor countries. It was
researched in detail in Western Australia and once detoxified,
it was allowed to grow wildly, to the benefit of the Bangladeshi
population, as was in Western Australia [1,2].

Indeed famine was not justified anymore as by the end of
the last century, food supply in the globe surpassed the de-
mand, becoming sufficient to feed the entire world population.

It was the social economist Devereux, who stated that it is"
the twentieth century's shame that over 75 million people per-
ished as a result of famine". [34].
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