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required to be serious; younger animals are more susceptible to poisoning than
older ones.

15-Sex of animal—A few poisonous plants are sex-specific. Pine needles and
broom snakeweed appear harmless when consumed by males, but may cause
abortion when eaten by females.

16- Color of animal—Skin color determines the susceptibility of animals to
photosensitization, with light-colored animals affected more.

17- Condition of animal—Livestock in poor physical condition, or subjected to
stress conditions such as cold temperatures or exertion, are usually more
susceptible to poisoning than animals that are in good condition.

18- Nutrition level of animal-—Most poisonous plants pose a greater threat when
eaten by hungry animals than when eaten by fully fed animals because hungry
animals will eat more toxic plant material.

19- Exotic breeds of livestock tend to graze less selectively, are more susceptible
and are poisoned more frequently than indigenous breeds.

20- Thirsty animals look for plants with a high moisture content, which they would
normally avoid. Some of these plants may be poisonous.

21- Pregnant animals tend to be less selective and have a higher intake than normal
and may therefore be poisoned.

22- Animals in poor condition are at a greater risk of poisoning than animals in good
condition.

1. Did all parts of a plant are poisonous? Give examples for each one.
2. How to determine a toxic plant as medicinal and medicinal plants becoming toxic.
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Poisonous Plants
Lecture (1)
Dr. Raghad DHyea Abdul Jalill

Poisonous Plants

The term poisonous plants refers to many kinds of plants that have a wide range of
poisonous or disturbing effects. This mainly deals with plants that cause chemical or
physiological disturbances when ingested, 7, while another may define them as:
”poisonous plants are plants which, when eaten, may result in illness or death. For
example: Poisonous Hemlock.

Some plants are not poisonous in the usual sense or the signs of poisoning may be
so indistinct that the event passes more or less unrecognized. Earth flora has more than
10 thousand species of poisonous plants, mainly in the tropics and subtropics, in the
countries of moderate and frigid climate there are about 400 species.

The importance of studying poisonous plants

Il Poisonous plants are important because they cause disease and death of livestock
and Children, who are crawling or toddling around, particularly babies and young
children under 4 years of age, are most at risk of eating non edible plant matter.
Poisonings have occurred in the past in which up to one million animals have died. O
The losses as a result of plant poisoning can be direct or indirect and include death, loss
of condition and ill-thrift, poor production (for example, loss of milk yield) and
reproductive failure (abortions, stillbirths, birth defects, and failure to become
pregnant). 1 Further economic losses include the cost of control and treatment
measures (fencing, strategic grazing practices, supplementary feeding, veterinary
expenses, medicine), temporary or permanent non-utilisation of toxic pastures and
diminished value of infested lands. [1 There are serious health risks connected to eating
meat from animals that have died from plant poisoning. _ About 600 indigenous
poisonous plant species are known to occur in South Africa. Different parts of these
plants (for example, leaves, pods, seeds) may be poisonous.

Uses of Poisonous Plants

People have found a number of uses for poisonous plants. In some hunting cultures,
plant poisons such as curare are used on the tips of arrows and spears to kill large game
for example: Strychinine O Plants that produce narcotic substances are often quite
poisonous if eaten in large quantities. Taken in small amounts, however, these plants
can cause hallucinations, and they are used in religious ceremonies in some cultures. A
number of poisonous species are popular house and garden plants. Dumbcane
(Dieffenbachia seguine), for example, is grown in homes around the world. Some
garden plants such as monkshood, foxglove, and larkspur are also poisonous.

Many of the poisons produced by microbes and plants are actually very useful
medicines if given in proper doses. For example, curare is used in small doses as a
muscle relaxant in the treatment of tremors and tetanus. Many of the toxic compounds
produced by bacteria and fungi have antibiotic properties and can be used to fight
infection. The deadly narcotic cocaine, derived from the coca plant (Erythroxylum
coca), was once used as a local anesthetic until its toxic and addictive qualities were
recognized.
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Many poisonous plants have great medicinal value for example: Digitalis
Bellaadonna and Aconite. Some have been used for insecticides. 1 Example:
Pyrethrum.

How Plants Poison?

Plants generally poison by:

1. Ingestion: When a person eats a part of a poisonous plant.

2. Contact: When a person makes contact with a poisonous plant that causes any type
of skin irritation or dermatitis.

3. Absorption or inhalation: When a person either absorbs the poison through the
skin or inhales it into the respiratory system. Plant poisoning ranges from minor
irritation to death.

Effects of poisonous plants in animals and human
It can be dangerous because they cause:
PLANTS POISONOUS OR INJURIOUS UNDER SPECIAL CONDITIONS
Plants causing dermatitis .
Plants causing photosensitization .
Cyanogenetic plants .
Introduced poisonous ornamental plants .
Plants producing poisonous seeds .
Seleniferous plants .
Plants producing undesirable flavors in milk and milk products .
Plants causing mechanical injury
10. Mechanical irritants
11. Chemical irritants
12. Allergens
13. Phototoxins
14. Pseudophytodermatitides

VRPN AN RPN

1. Lethal plants: Some plants are lethal if you eat, lick or swallow the
poisonous part of the plant.

2. Plant-Induced Dermatitis (Phytodermatiti)

Skin-associated complaints are the most common form of plant poisoning
reported to Poison Control Centers. Dermatologists often see patients with complaints
directly or indirectly related to plant exposures (Table 4). For example, outdoor workers
may directly develop dermatitis from the toxin-laden pollen from the various plants in
the family Compositae (Asteraceae) (e.g., chrysanthemums, which contain
sesquiterpene lactones). Indirectly, the use of perfume or other lotions that contain plant
derivatives may produce dermatitis in an unsuspecting user.

Plant-induced dermal disorders are frequently categorized into several groups to
generalize their clinical effects and management, but plant-specific mechanisms and
therapies may exist:

1. Mechanical irritants

2. Chemical irritants

3. Allergens 4. Phototoxins

4. Pseudophytodermatitides
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The majority of these complaints are managed by primary care physicians or
dermatologists. This section provides a brief overview of the problem and should be
supplemented by the use of a reference text or the advice of a dermatologist. Poison
Control Centers, physicians, botanists, and toxicologists are frequently confronted by
situations in which a plant is implicated in the formation of a rash, suggesting that the
ability to recognize plant-induced dermatitis is important for all.

e Mechanical Irritants

Mechanical injury, sometimes called toxin-mediated urticaria, is generally induced
by plants with obvious physical characteristics that directly injure the skin, such as the
barbs of aloe or the trichomes of stinging nettles (Urtica dioica) . In the latter case, the
stingers are fragile hypodermic syringe-like tubules that contain a mixture of irritant
chemicals which are injected into the skin after the trichome breaks the dermal barrier.
Following exposure, patients rapidly develop short-lived wheals with intense pruritis.
Less-obvious exposures occur when the idioblasts found in common houseplants such
as Dieffenbachia spp. injure the skin. These idioblasts contain both needle-like calcium
oxalate crystals (mechanical irritants) in a soup of irritant chemicals (chemical irritants;
Table 6). The crystals are forcibly injected into the skin or mucosa following
mechanical stimulation of the idioblasts. Depending on the anatomical location of the
crystal deposition, the clinical effects can be minor (e.g., skin), consequential (e.g.,
eye), or rarely lethal (e.g., airway). Treatment is generally supportive and symptomatic
in nature. Skin involvement with a mechanical irritant should be treated with demulcent
cremes, ice, and analgesics, and perhaps removal of the offending agent if appropriate.
Ocular involvement is similarly managed with symptomatic care that may include
ocular irrigation and systemic analgesics, and most exposures should prompt
consultation with an ophthalmologist. Oropharyngeal exposures mandate rigorous
attention to the airway, and patients may require corticosteroids to limit pharyngeal
swelling. Endoscopy is likely indicated in any patient with clinical findings consistent
with airway involvement (e.g., dysphonia, dysphagia, stridor).

e Chemical Irritants

Chemical irritants differ from the mechanical irritants in that they produce their
clinical effects on the basis of a physicochemical quality of the toxin rather than through
overt mechanical means (Table 7). Some of these toxins may be introduced along with
mechanical irritants, as already noted. Chemical irritants may be directly irritating on
the basis of pH or other chemical effects (e.g., solubility), mimicry of an endogenous
compound (e.g., acetylcholine or histamine), enzymatic damage, or activation of
inflammation. These agents may be protoxins that require metabolic transformation to
produce the ultimate toxin [e.g., sinigrin in Brassicaceae (mustard) plants forms allyl
isothiocyanate]. Chili peppers (Capsicum spp.) contain capsaicin, which induces the
release of stored neurotransmitter from sensory neurons (substance P) and produces the
deep aching pain characteristic of the “Hunan hand” syndrome, for example. Treatment
of chemical-induced irritation includes decontamination by thorough washing of the
affected area, analgesics, and symptomatic care.

e Allergens

Although any type of allergic response may occur, a type IV, or delayed,
hypersensitivity response, also known as allergic contact dermatitis (ACD), is by far
the most common caused by plants (Table 8). Many occupations, such as florists,
gardeners, and even outdoor workers uninvolved with plant work, are at risk for the
development of ACD. Among florists, exposure to Peruvian lily, the very common
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centerpiece flower, results in ACD because of the common sensitizer tulipin A. The
general pathogenesis of this reaction involves a primary exposure to a toxin resulting
in an immune response (i.e., sensitization) developing in the affected individual. In
some cases, particularly with toxins that are too small to elicit an immune response, the
binding of the toxin or its metabolite to an endogenous compound (i.e., as a hapten)
results in immunological recognition. Upon reexposure to the same, or closely related,
toxin the primed immune system recognizes the antigen (or haptenized endogenous
compound), and an immunological response is triggered. The result is a slowly
developing (over hours to days) rash, consisting typically of pain, itch, redness,
swelling, and blisters localized to the affected area. The sensitizing potential of the
various plant-borne toxins varies, but urushiol is among the most potent, and “poison
ivy” is among the most frequently encountered sensitizers. Nearly everyone is capable
of being sensitized to urushiol, accounting for the reason that “Rhus dermatitis™ is given
its own moniker. Although the reaction resembles irritant dermatitis, it is more slow to
develop and requires previous exposure.

Many related urushiol-like compounds from diverse sources [e.g., from mango
(Mangifera indica) or cashew nut (Anacardium occidentale)] produce identical
reactions in patients sensitized to urushiol. Diagnosis includes the use of patch testing,
in which a single or several known allergens are applied to the skin and a reaction is
sought and is  generally confirmatory. Although more advanced testing is available,
this is a common initial screen for contact allergens. Occasionally, irritant dermatitis
may result and be misinterpreted as ACD, so expert interpretation is needed. The risk
of patch screening by this method is that sensitization to any of the tested compounds
may occur just from the testing alone, so often the most strongly sensitizing plants are
excluded from testing. The primary therapy, of course, is avoidance of the known
allergen. Because this is difficult or impossible in some situations, the use of barrier
protection may provide a sufficient impediment to dermal exposure. Barriers include
the use of clothing or of barrier creams that can be applied if an exposure is anticipated.
Treatment of the ACD once it has occurred is generally symptomatic, with the use of
analgesics, antipruritic medications (e.g., hydroxyzine, diphenydramine), occasionally
corticosteroids (generally topically applied), and rarely immune modulating agents
(e.g., tacrolimus ointment). Desensitization may be attempted for patients with severe
reactions or unavoidable exposures.

e Phototoxins
This is a relatively uncommon clinical entity, in which certain compounds increase

the sensitivity of the skin (photodermatitis) to ultraviolet light (e.g., sunlight) (Table 9).
Classically, psoralen, a furocoumarin derived from celery and other plants, enters the
skin either directly by contact or via the systemic circulation following ingestion. In the
skin, the psoralen is activated by sunlight to produce oxidant skin damage, which
manifests as burning, erythematous skin in sun-exposed areas, which may blister
severely (i.e., sunburn). Interestingly, psoralens may be administered therapeutically to
patients with dermal disorders such as psoriasis to increase the sensitivity of the skin to
therapeutic ultraviolet light.

¢ Pseudophytodermatitides

3. Disagreeable Tastes and Odors
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A number of plants, poisonous and nonpoisonous, produce a disagreeable taste or
odor in the milk, milk products, and occasionally meat of cows that graze these plants.
Such tainted milk or meat is difficult or impossible to market ) When an animal eats a
poisonous plant, it can either die quickly, or suffer from a prolonged disease state.

4. Cyanogenetic plants .

5. Introduced poisonous ornamental plants.
6. Plants producing poisonous seeds.

7. Seleniferous plants.

Factors contribute to plant poisoning
There are plant/veld factors and animal factors, which contribute to the likelihood of
plant poisoning occurring.
1- Human factors:
People fall prey to poisonous plants in a variety of ways:

1- curiosity, especially in children;

2- mistaking a toxic plant for an edible one;

3- using toxic plant parts in jewelry or as toys;

4- sucking nectar from flowers;

5- using leaves for teas;

6- misuse of herbal or medicinal preparations;

7- abuse of recreational drug plants, such as the jimson weed; and

8- direct or indirect contact with toxic plants when camping, weeding the garden,
backpacking, or playing.

A few simple precautions will help lessen the chances of poisoning. Know the
common toxic plants of your area, including the ornamentals. Keep pets, infants, and
small children away from attractive (especially brightly-colored) ornamentals and
seeds. Store bulbs, seeds, and rootstocks away from children.

2-  Plant factors

1- Nature and intensity of light.

2- Stage of development.

3- State of plants.

4- Nature of toxic ingredients of plants and channel of introduction into the body

5- Palatability—The amount of poisonous plant material that is consumed by the
animal is very important. If a plant is not eaten, the toxicity is not important.
Plant palatability is extremely variable. Many species are more palatable after
herbicide or fertilizer applications. Toxicity and palatability of plants can also
vary with the stage of development. Generally, plants are most palatable during
the early growth stages, and this is often the most dangerous period for poisoning
because many poisonous plants start to grow before other forage plants do.

6- Forage availability—Generally speaking, most poisonous plants do not taste
good, so livestock will usually choose more palatable and desirable species.
However, if a range does not provide livestock with enough forage, animals may
be forced to eat toxic amounts of poisonous plants. In some cases, poisonous
plants may be quite palatable.

7- Climatic conditions and Season—Climatic stress, such as drought or freezing,
usually increases the toxicity of plants. For example, Johnson grass is normally a non-
harmful forage plant, but under conditions of cool nighttime temperatures and warm
daytime temperatures, it can accumulate dangerous levels of prussic acid.
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8- Soil conditions and cultivation —The mineral composition of soil has a
powerful effect on plant toxicity. For example, four-wing saltbush is a valuable
browse species under most conditions; however, when growing in soils with a
high selenium concentration, saltbush will accumulate toxic levels of selenium.

9- Plant part—Poisonous compounds are often concentrated in different parts of
the plant. Western water hemlock accumulates the poison cicutoxin in large
amounts in the roots. Sacahuista, on the other hand, causes photosensitization in
animals that eat the plant’s flowers or seedheads. Rhubarb is a notable
example—the leaves contain oxalates and raw or cooked leaves are poisonous.
Elderberry is another: while cooked elderberries are used in pie, jam, and wine,
fresh leaves, flowers, bark, buds, and roots can be toxic.

10-Type of toxin—Although some toxins are lethal in small amounts, such as
cicutoxin in western water hemlock, most are not. Some toxins, such as those
found in tansy mustard, rayless goldenrod, and some locos or peavines, have a
cumulative effect.

11-Some poisonous plants are very resistant to drought and may be the only green
plants available and are therefore eaten during times of drought.

12- The use of fertilizers may increase the toxicity of some plants.

13- Many poisonous plants look like edible plants.

14- The poisonous plant is in the same family as edible plants. The nightshade family
has poisonous members that produce toxic alkaloids, but in the same family are
tomatoes, potatoes, paprika, green peppers, red peppers, and chilies. It is also
worth noting specifically that tomato leaves and potato sprouts are both poison.

3- Animal factors

1- Breed of animal.

2- Size of animal.

3- Age of animal: Young and older animals are more susceptible. The livers do not
have the capacity to eliminate the toxins and young animals also have not yet
learnt to avoid poisonous plants.

4- Temperature.

5- Seasonal variation in susceptibility of animals.

6- Conditions which favour or impede dissolution and absorption of, or which
effect changes in poisons present in the gastro-intestinal tract.

7- Diet: When livestock have been kept in an area for some time they are often
familiar with the poisonous plants and will not eat these unless forced to do so.
Animals that are moved from familiar areas to new pastures tend to graze less
selectively and will get poisoned more easily.

8- Tolerance and immunity in relation to plant poisons.

9- Natural tolerance.

10- Acquired tolerance.

11-Idiosyncrasy.

12- Direction of passage of poisons through organs.

13- Other conditions which may bring about a change in susceptibility to poisons.

14- Kind and class of animal-—Some poisonous plants are more dangerous for one
kind of livestock, while others are equally toxic to all classes. Larkspurs are
toxic to cattle, but sheep are seldom affected. Some lupines, on the other hand,
are poisonous to sheep and only rarely to cattle and horses. Generally, as an
animal grows, there is usually a corresponding change in the amount of toxin




