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Would you eat honey made by bees from azalea flowers? Why or why not? Explain the specific reasoning behind your answer

The Rhododendron sub-family of Ericaceae covering all Rhododendrons and Azaleas are one of many plant families to contain glycosides; a vast collection of monosaccharide-derived compounds, some of which are potentially toxic. Azaleas are not only toxic to those who directly consume the plant or its products (nectar or honey) it may also be toxic to the bees themselves and cause occasional unexplained loss of field bees in the areas where they can be found blooming.

The intoxication is caused by grayanotoxins and varies with the plant species. Grayanotoxins compounds are water-soluble diterpenes, polyhydroxylated cyclic hydrocarbons that do not contain nitrogen. Terpens are common defensive compounds in many plants.

But how do grayanotoxins affect those who consume them? Grayanotoxins act as breathing inhibitors and hypnotics that act upon the central nervous system.  Their effect is to bind to sodium channels in cell membranes, an important mechanism governing muscle and nerve cell voltage-dependent activation and deactivation. The binding unit is the group II receptor site, localized on a region of the sodium. Grayanotoxins prevent inactivation; therefore, excitable cells such as nerves and muscles are maintained in a state of depolarization. Modification of the sodium channels facilitates calcium movement into cells resulting in a positive inotropic effect. All of the observed responses of skeletal and heart muscles, nerves, and the central nervous system are related to the membrane effects. 

In the gastrointestinal tract, greater amounts of ingested toxin with this chemical interfere may result in salivation, diarrhea and vomiting. Further interference with nerve cells may result in tremors, cardiac problems, convulsions and coma. Affected individuals may die or recover without treatment depending on the dose ingested.

Death is rare, but has occurred.  Symptoms begin with tingling, numbness, dizziness, impaired speech, and even hallucinations, victims experience vertigo, delirium, nausea and vomiting, impaired breathing, bradycardia (dangerously low heartbeat), hypotension (a drop in blood pressure), cyanosis (blue color to the skin due to impairment of the respiratory and circulatory systems), muscle paralysis and unconscious.

In severe cases, ventricular tachycardia (abnormally high contraction of the lower ventricular chambers of the heart) compounded by contractions of the heart out of sync with the sinus node, the primary pace maker of the heart, can occur.

Toxicity levels vary according to the species of rhododendron.  Some are highly toxic, and some are mildly toxic or even inactive. The dangers of ingesting toxic honey seem limited to purchasing honey from small farms where only a few hives are kept. Commercially processed honey may be safer since grayanotoxins are neutralized in the hive by the dehydration of the ripening process.

Not all rhododendrons produce grayanotoxins, and grayanotoxins may be neutralized in the hive by the dehydration of the ripening process. Answering the question, considering that I am allergic to many fruits and nuts, I would not consume any raw honey produced by bees from azalea flowers.

What are the assumptions underlying the use of animal testing in assessment of possible human toxicity risks? Are they justified?

Since the passage of the Food, Drug and Cosmetic Act and other legislation meant to assure human health and safety via mandated testing of consumer products and chemicals, animals have been used as test subjects. Over the past 60 years, a broad range of animal tests have been developed to predict possible adverse effects of chemical ingredients and finished products.

Testing medicines or procedures on people without first taking every step to assure its safety by testing it on animals is unthinkable. No responsible group would support testing a material first on people, nor would it be tolerated from a social or ethical perspective.

Basically all medical advances and discoveries have been based on studies done with live animals, but medical progress, by itself, does not justify the continued use of live animals in research. To justify such use of live animals in research and medicine, they must be irreplaceable. And at our current stage of scientific development, they are not. 

Nowadays, testing methods that do not utilize whole living animals are used in nearly all phases of biomedical research today. The problem is that these procedures do not give scientists a reliable assessment as to how substances will interact in complex organisms or how surgical procedures and implants will affect other parts of the body.  

Some of the research methods that do not require the use of living animals are computer modeling, tissue culture, epidemiological studies and clinical trials. Computer modeling allows scientists to test certain assumptions, based upon information that is already known and programmed into the computer. Tissue cultures provide a preliminary view of activity and interactions within a culture. Tissue, cell and organ cultures all depend on animal or human donors. 

While each testing method has important contributions to make to the scientific process, none is always a replacement for any other, and no combination of these methods is a substitute for the use of whole animals in every situation. Results from tissue cultures, for instance, often cannot be extrapolated to other bodily tissues and to systemic reactions. 

Unforeseen responses and system evaluations can only be reliable if tests eventually are performed on whole organisms. If live animals were eliminated from the research process, we would be unable to investigate the effects of how one system interacts with another while monitoring side effects, just to give one example. 

Cruelty to animals has not and never will be justifiable, but it is important to understand that there is an urgent need for effective management of hazardous chemicals to protect humans. Unfortunately, for many chemicals there are insufficient data to enable full safety assessments. Further testing is therefore necessary to better inform risk management and to improve scientific understanding of emerging toxic threats such as endocrine disruption. And the best way to test these emerging toxic threats is in vivo.

While many groups are opposed to any unnecessary animal testing, one has to acknowledge that validated alternative test methods do not yet exist for the detection of some forms of toxicity, particularly endocrine disruption. Non-animal methods, human epidemiological studies, and field studies should be used to the fullest extent possible in providing chemical safety data. However, until a comprehensive range of non-animal alternatives can be developed and validated, the use of some animal tests is still necessary to protect ourselves, and future generations from the potentially harmful effects of chemicals that are used on a daily basis. 

A prize horse has managed to ingest a large volume of a concentrated, ionizable, alkaline detergent that was spilled into his water bucket. You are the veterinarian called to a large, well- equipped horse stable to attend. How do you proceed? What decisions do you make and what information do you use to make them?

The identity, concentration, and amount of the substance ingested is important. The time, nature of exposure, duration of contact and immediate on-scene treatment (if any) is important to determine management of toxicity.

Horses are very susceptible to colic or death from toxic materials. Unlike the cow that has bacteria in the rumen that can detoxify materials before they reach the small intestine, toxic material consumed by the horse, enters the intestine and is absorbed into the blood stream before it can be detoxified. Therefore, immediate action would be essential.

Some of the common components of alkaline detergents are sodium hydroxide, potassium hydroxide, sodium tripolyphosphate and sodium hypochlorite, which are known to be corrosive. 

Alkaline substances damage tissue by accepting a proton in an aqueous solution. Caustics produce tissue injury by altering the ionized state and structure of molecules and disrupting covalent bonds. In aqueous solutions, such as liquid detergent the hydroxide ion (OH-) produces the principle toxic effects.

Alkaline ingestions cause tissue injury by liquefactive necrosis (saponification of fats and solubilization of proteins). Cell death occurs from emulsification and disruption of cellular membranes. The hydroxide ion of the base reacts with tissue collagen and causes it to swell and shorten. Small vessel thrombosis and heat production occurs. Tissue injury occurs rapidly; severe injury occurs within minutes of contact. The most severely injured tissues are the squamous epithelial cells of the oropharynx, hypopharynx, and esophagus (the most commonly involved organ). The stomach is involved in only 20% of all alkaline ingestions. Tissue edema occurs immediately and may persist for 48 hours, eventually progressing to airway obstruction. Granulation tissue replaces the necrotic tissue. Over the next 2-4 weeks, the scar tissue thickens and contracts to form strictures. The incidence of stricture formation primarily depends upon depth of the burn. Severe burns also may be associated with esophageal perforation. 

Another important point is the possibility of metabolic alkalosis, which would result in excessive loss of hydrochloric acid from the stomach and hypovolemia, as seen for example in humans after prolonged vomiting, in pyloric or high intestinal obstruction, and after gastric suction. 


The first step would be to evaluate the airway passages, rinse the horse’s mouth to prevent more burning, and forced him to drink plenty of water to dilute the irritation, and delay the absorption.


To correct the pH imbalance (metabolic alkalosis), I would administer fluids (generally normal saline, a salt water solution) by intravenous line and to allow for the quick injection of other drugs that may be needed. I would administer Potassium chloride and drugs to regulate blood pressure or heart rate, or to control nausea. I would check vital signs like pulse, respiration, blood pressure, and body temperature.  

I would give the horse some mineral oil by stomach tube to prevent further absorption of the toxic substance. It would be important not to administer a weak acid in alkaline ingestions because excessive heat production and risk of emesis could result form this intervention. It would be important also to perform gastric emptying and decontamination.


Some later tests would include: pH testing of product which would indicate the amount of damaged tissue, a complete blood count, and abdominal radiographs which could show if there is abnormal accumulation of serous fluid in the abdominal cavity. 

How can a toxicant have an apparent distribution volume larger than the volume of the circulating blood supply? What about larger than the volume of the total body? What implications would a very large distribution volume have on the toxic impact of a compound, its clearance, and any attempts to assist in eliminating it from the affected organism?

Having entered the systemic circulation, the toxicant distributes throughout the body, carried by the extracellular (vascular and interstitial) water in which it is dissolved. As in the case of absorption from the site of administration, the toxicant’s passage into various body tissues depends on the lipid solubility of the toxicant, its degree of ionization, the vascularity of the tissue, and the size of the toxicant molecule, or toxicant–protein complex when the toxicant is bound to plasma protein. Lipid soluble toxicants such as organophosphate, readily diffuse across capillaries and all biologic membranes (including the blood/brain and blood/cerebrospinal fluid barriers), whereas hydrophilic toxicants depend on the permeability characteristics of the capillaries to allow access to extravascular sites. The capillaries in the liver and kidney are particularly permeable to all but highly protein-bound toxicants, whereas those of the brain are virtually impermeable to water-soluble molecules of any size. In more recent years it has become apparent that access to the brain and some intracellular spaces is tightly regulated by the activity of membrane pumps that exclude many toxicants. Because quantification of the amount of toxicant in the various body spaces is not readily feasible, the plasma concentration usually serves as a surrogate and a guide to the rate of toxicant disposition. 

The volume of distribution is a parameter often used to describe what happens to a toxicant once it is in the body. It is a useful but often misunderstood term. It is obtained by measuring the plasma concentration after a dose of known magnitude has been given; if one assumes instantaneous mixing and extrapolates the measured concentrations back to the time of toxicant exposure, that concentration is determined by the volume into which the toxicant is dissolved. At any time following administration, the toxicant concentration in plasma is defined by the amount of toxicant in the body and all of the volumes in which it is distributed. If one place 100 g of toxicant into the body and it distributes in 100 L of fluid, the concentration in that fluid will be 1 g per L. However, this rarely is the plasma concentration. Intracellular protein binding or tissue sequestration results in only a small amount of toxicant being left in the extracellular water. Thus, the plasma concentration is low. On the other hand, the calculated variable, the (apparent) volume of distribution, will be large, because estimation of the volume of distribution is by comparison of the amount of toxicant administered with the plasma concentration. Obviously, the smaller the fraction in plasma, the larger the calculated volume of distribution. Thus, the apparent volume of distribution should not be ascribed to actual anatomic volumes. 

The same observations can be made on drugs. For instance, the volume of distribution of mexiletine – used for irregular heartbeats that can be taken by mouth – is approximately 600 to 700L, far in excess of total body water. The usual reason for such a large value is extensive tissue binding, leaving little drug in the plasma. Some substances, however, are confined to certain physiologic volumes and may be used as reference materials in pharmacokinetic studies. 

Products of toxicant metabolism are usually more polar, and thus more water soluble, than the parent compound, facilitating excretion via the kidneys by either passive glomerular filtration or active tubular secretion. The kidneys are by far the most important routes of excretion of unchanged toxicant or toxicant metabolites. In some cases, excretion by the kidneys is the major route of elimination and the means of terminating a toxicant’s effect. In other cases, the kidneys simply excrete a toxicant’s inactive metabolites.

Elimination by glomerular filtration (the first step in urine formation) is a passive process, dependent on the extent of plasma protein binding. Because only free toxicant can pass the glomerular membrane, a highly protein bound toxicant that is not actively secreted into the urine is eliminated slowly. If this is the main route of elimination and the volume of distribution is large (little toxicant in plasma), a prolonged half-life can result. Changes in protein binding that result in an increase in free toxicant concentration also increase renal elimination and shorten the elimination half-life.

In reproductive toxicity testing, semen evaluation has been a favored biomarker. Using semen analysis, spermatogenesis can be evaluated from two standpoints: the number of spermatozoa produced per day and the quality of the spermatozoa produced. What does each of these endpoints actually reflect? Do they say anything about the type or timing of the toxicant insult? Do they say anything about the mechanism of the process involved? 

Spermatozoa count and morphology (quality), are indicators of male fertility. Semen analyses also can indicate whether production of sperm cells has been affected by a toxicant. Sperm count and sperm morphology provide indices of the integrity of spermatogenesis and spermiogenesis. Thus, the number of sperm in the ejaculate is directly correlated with the number of germ cells per gram of testis, while abnormal morphology is probably a result of abnormal spermiogenesis. Dead sperm or immotile sperm often reflect the effects of post-testicular events. Thus, the type or timing of a toxic effect may indicate the target of the toxicant. For example, exposure of male rats to 2-methoxyethanol resulted in reduced fertility after four weeks. This evidence, corroborated by histological examination, indicates that the target of toxicity is the spermatocyte. 

Long and short-term studies demonstrate the significant alterations in testicular and epididymal spermatid counts can occur at doses of toxicants that are lower than those associated with sterility. Thus, when interpreted with other data from fertility and histopathological examinations, sperm counts are useful for corroborating anti-fertility effects, clarifying the mode of toxicant action, detecting the effects at low doses and helping to determine the affected sex. 

Sperm motility is a requirement for fertility. Therefore it is often useful to examine epididymal spermatozoa to determine whether the changes in sperm motility account for changes in infertility status. Information about the percentage of progressively motile spermatozoa is useful when a chemical affects the percentage of motile spermatozoa or the quality of sperm motion. In many cases, a testicular toxicant, applied a long period, will produce testicular atrophy at the higher dosage, effectively shutting off the production of spermatozoa, with consequent infertility. However at lower dosages, or if the chemical is being studied after short exposure times to track the development of the infertility, the adverse effect may show as a decrease in the percentage of motile spermatozoa, the quality of the motion, or both. This effect may occur in the absence of an effect on fertility. For example, several Sertoli cell toxicants produce testicular atrophy at high doses, but poor sperm quality, secondary to cell sloughing, at low doses. In such cases, information on sperm numbers, motility and morphology helps determine the no adverse effect and low adverse effect doses. Such effects might be missed if fertility were the only outcome desired. 

Different reproductive toxicants act by different mechanisms and array of effects. Therefore, it is advantageous to consider all evidence from sperm numbers, motility and morphology, as well as from reproductive organ histology, reproductive behavior and fertility, to characterize the toxicity and estimate risk. 

