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Nerium: an alluring murderer hiding in our vicinity

Abstract
Nerium is an ornamental shrub that is associated with serious toxicity to humans and animals. Traditionally and in folklore, Nerium has been used to treat multiple ailments like asthma, heart-illnesses, seizures, diabetes mellitus, snake-bites, ulcers, leprosy, corns etc., however, its validation stills needs extensive scientific research. Manifestations of Nerium poisoning include both gastrointestinal and extra-gastrointestinal symptoms. Death mostly occurs from refractory cardiogenic shock. 
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Introduction
Nerium oleander is a common evergreen, ornamental and cultivable shrub, often found in the gardens as an informal hedge. It is known for its stalwart nature and ostentatious blooms. It is widely grown in regions of Europe like the Mediterranean, India, Sri Lanka and Nepal and is known by common names “Adelfa”, “Baladre”, “Dog bane” and “Rose bay”. Possibly, the word “Nerium” is of Greek origin which means ‘water’. In India the word “Kaner” is used for both for Nerium oleander and Thevetia peruviana.  Historically the shrub finds its mention in the Bible, the Greek literature, the Assyrian medical texts and folklore for its ornamental and medicinal uses(1-3). Oleander is considered to be the city flower of Hiroshima as supposedly it was the first plant to bloom after the infamous nuclear attack of August 6, 1945 and thus encouraged the citizens in times of doom and despair(4). 

Taxonomic description
Nerium belongs to the order Gentianales and family Apocynaceae. The Apocynaceae or the dogbane family has members with milky juice, smooth leaves and flowers growing in clusters. Currently, Nerium is the only genus under the dogbane family and the word Oleander has been used as an idiom for the members of Nerium oleander, N. Odorum and N. Indicum, all of which are synonymous with each other(5-8). 

Plant description
Nerium is popular in tropical and subtropical regions as a fast-growing and perennial dicot shrub. The plant is almost draught resistant and can also sustain occasional sub-zero temperatures. The plants can be commonly seen in the university campuses, gardens and at times in the wild. It can also be cultivated in the green houses in the cold climates. The plant normally grows up to three-four metres but can reach up to six to seven metres. A medium-sized shrub has a diameter of about two to three metres. The sap of the plant is gluey and clear. A typical stump of plant consists of a greyish-brown stem with numerous small branches. The stem of a branch has lanceolate and coriaceous leaves distributed in a whorl-like manner (Figure 1). The leaves have a prominent central vein and each leaf measures about 10-15 x 1-2 cm (Figure 2).. The corymb –patterned inflorescence is present at the end of stem and each plant may bear up to 100 of them. Flowers can be seen in all shades of pink, white, cream and sometimes, red and are present at the end of the stems (Figure 1). Many times same plant can bear flowers in different shades of pink. The flowers are tubular and mildly fragrant. The flowers are tubular to funnel shaped, have a diameter of one to two inches and central corolla tube with a fringe of small, slender, finger-like projections. The fruit of oleander are long cylindrical capsule and contains numerous fluffy seeds (Figure 1, 2).

Phyto-chemistry
All the parts of the plant including the bark, seeds, roots, stem, flowers and fruits are found to contain various phytochemicals(9). These parts of the plant contain a large variety of substances like saponins, flavinoids, cardenolides and pregnanes. Flavinoids and phenolic acid are found in the leaves and the flowers and are implicated in having anti-cancer and anti-microbial activity, owing to their strong microbial action. The monoglycoside type of cardinolides mostly consists of oleandrin, adynerin, alpha- adynerin, digitoxigeninglucoside, odorosides, oleandrigenin glucoside, andoleasides. Other glucosides present in various parts of the plant include nerioside,nerine and folinerin, which have cardio stimulatory action. The extract of the bark of Nerium also contain rosagenin which is known for its strychnine-like toxicity. In addition, the leaves contain triterpenes; important triterpenes include ursolic acid and oleanolic acid. Other compounds found in the plant extracts include tannins, derivatives of hexadecanoic acid and steroids. 

Pharmacological uses
Various ethnomedicinal uses of Nerium have been prevalent in the traditional systems of medicines in different parts of the world, especially India, China, and certain parts of African and European continents. Traditionally and in folklore, it has been used to treat multiple ailments like asthma, heart-illnesses, seizures, diabetes mellitus, snake-bites, ulcers, leprosy, corns etc., however, its validation stills needs extensive scientific research. A major part of the research has been done on utilizing the plant extracts for treatment of cancer, that is attributed to its antimitotic and antileukemic properties(10, 11). Anvirzel™, an extract of Nerium has promising antitumor properties and has a potential to be used along with the chemotherapy and radiotherapy regimes while treating the cancer patients(12). The ethanol fractions of Nerium also have antibacterial and antifungal properties(13, 14). Interestingly, the plant extracts are shown to have potentiality against the HIV and influenza virus(15). Multiple other studies have shown that Nerium can be used in treatment of diabetes, hypertension, indomethacin-induced gastric ulcers and ischemic strokes (16-18). 

Non-pharmacological uses
Besides, the popular ornamental utility, Nerium has been used for various other non-pharmacological purposes. The phytotoxins, specially the terpenes have insecticidal properties and are said to have a potential to be used as a pesticide. Studies have shown that the plant extracts have larvicidal properties too(19, 20). 

Toxicology and management of poisoning
Ingestion of parts of the plants is the most common mode of poisoning, symptoms of poisoning may however, appear after dermal contact(21) and inhalation. Gastric symptoms include salivation, abdominal pain, difficulty in swallowing and vomiting that are followed by the extra-gastrointestinal symptoms. The patient may feel muscle twitching, spasm, confusion, light headedness and drowsiness. At times, visual disturbances and mydriasis may also be observed. The cardiac glycosides of Nerium resemble digitalis in action, i.e. they cause inhibition of Na+-K+ ATPase in the cardiac muscles. ECG of the patient may demonstrate atrial and ventricular fibrillations, which might progress to complete AV block in fatal cases(6). Death occurs from refractory cardiogenic shock. It has been observed that the signs and symptoms of the poisoning by Nerium may not correspond to the plasma levels of oleandrin(22).
The management of poisoning by Nerium is essentially supportive and empirical in nature. The major principle of treatment is to monitor and manage the patient hemodynamically. If the patient has reported in the earlier phase, gastric lavage by activated charcoal should be attempted. Lavage or emesis should be administered with utmost care in a patient with already existing bradycardia, as such attempts can worsen the bradycardias. Marked bradycardia and hypotension are treated with judicious use of atropine. Life threatening arrhythmias warrants use of agents like phenytoin and lidocaine. In case of AV block, placing a temporary venous pacemaker or employing the D.C. cardioversion has also been advocated. The best practise is to administer Digoxin-specific Fab antibody fragments (Fab) which is available as vials and successful attempts have been made to resuscitate the patients having history of Nerium poisoning(23). 

Medicolegal implications
The toxicity of Nerium has been described in the medical, wilderness and historical literature. The sap of the plant has been used as a dart and arrow poison in the past. It has been implicated that even the honey made from the nectar of this plant (24) and the fumes of its burnt leaves can have deleterious effects on the human body. Most of the poisonings are accidental in nature, although suicidal poisoning also finds a place in the literature (5, 25). Deliberate poisoning of Nerium is rare but not unknown (26).  There have been incidences where the livestock got poisoned after consumption of parts of the plant. Liking and fascination of Nerium is very obvious by its abundance in our surroundings. Hardly are people aware of the serious toxicity associated with it. Hence, it is apt to state that Nerium is an alluring murderer hiding in our vicinity.
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Figure 1: The ornamental shrub of Nerium is known to bear flowers of different shades. The long cylindrical fruit of Nerium is encircled in the picture 
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[bookmark: _GoBack]Figure 2: Close-up of the Nerium fruit and leaf(showing the prominent central vein). The cut section of the fruit reveals seeds with fluffy hairs 
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