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Forensic Science Past, Present and Future 
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ñJust as life depends on the equal functioning of 

the tripod of life i.e., heart, lung and brain, so also 

a successful investigation of crime depends on 

equal functioning of forensic medicine, forensic 

science and police investigationò.  

- Professor L. Fimate, in his inaugural speech on 

the occasion of XXII Annual Conference of The Indian 

Academy Of Forensic Medicine, Jaipur, India, 5 - 7 

January 2001 

Forensics, a science against crime has derived its name from forensic meaning forum. Forensic 

sciences started its origin from finger printing by Chinese in 700s and attracted attention of the 

whole world because of its methods to catch crime in criminal matters, civil laws and judicial 
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systems by police agencies. Because of its unbelievable working in criminology no one was 

able to deny its importance. 

ñTo write the history of identification is to write the history of criminologyò  

- Edmond Locard, French Criminologist 

 

Scientific world started taking interest in opening new ways to catch crime and started using 

modern ways in detection against crime with the passage of time. Microscope, which showed 

hope to other fields also proved very useful for Forensics as well. It was used in the beginning to 

detect sperms from objects obtained from crime scenes in rape cases. Police started 

documentation and evidence identification according to the requirements for Forensics analysis. 

Solving a case on forensics basis was a tough task in the beginning for the scientists but it didnôt 

remain as it is for much longer times. 

 

ñWe have the potential within our grasp of a technology that in routine investigations will 

identify suspects as reliably as fingerprintsò.  

- Jeremy Travis in ñBlood Trail - True crime mysteriesò 

 

In 1916, with the emergence of field of ñGeneticsò new 

ways for detection opened and scientists started 

observing inheritance patterns in paternity cases. No 

doubt, genetics supported forensics since beginning and 

provided more solid proves against crimes. Max Frei-

Sulzer founded the first Swiss Criminalistic laboratory in 

1950 and provided uplift to Forensics. United Kingdom published the first criminalistics text 

material in 1953 and attracted the world towards this field. Later on FBI played its major role in 

1977 by introducing first Automated Fingerprinting Identification System (AFIS). Introduction of 

this system started a race in the field of Forensics which got more attention with the introduction 

of Mendilian laws of inheritance. 
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ñOur genetic differences are at the heart of one of the most fascinating paradoxes of the 

human condition: that we are all different, yet we are all the sameò.  

- Geneticist Mary-Claire King in ñSuspect Identities - A History of Fingerprinting and 

Criminal Identificationò  

 

A complete new era opened in the field of Forensics and scientists from all over the world 

started their endless efforts to enhance and upgrade this field of research to continue their fight 

against crime. Butler, a renowned Forensics scientist played a major role in the establishment of 

new advance methods in the field of Forensics. 

 

ñNo scientific basis exists for requiring that a pre-determined minimum number of 

friction ridge features must be present in two impressions in order to establish a positive 

identificationò.  

- Simon A. Cole  in ñSuspect Identities - A History of Fingerprinting and Criminal 

Identificationò 

 

Detection of blood group system and rhesus factors 

made their lives a bit easier but still there was a long way 

to go. Forensics started advancing with advancements in 

the field of genetics where HLA system and Restriction 

Fragment Length Polymorphisms (RFLPs) opened new 

ways for investigation. A new approach was opened in 

the field of Forensics when FBI started using DNA in Forensics case work. This race moved on 

with the introduction variable number tandem repeats (VNTRs), short tandem repeats (STRs), 

single nucleotide polymorphisms (SNPs) and copy number variations (CNVs). Development of 

STR system helped to solve cases where getting full profiles was not feasible. Mini and micro 

satellite systems were also introduced to solve sensitive cases of person identification. Out of 

millions of SNPs few SNPs were detected which can be used to solve person identification 

cases. Computerized systems and software were developed for the accurate analysis and 
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comparison of obtained data. Chips were prepared for analyzing samples in least time. 

Population structure analysis became easier with the development of CNVs detection 

procedure. 

 

ñDNA technology could be the greatest single advance in the search for truth, conviction 

of the guilty, and aquittal of the innocent since the advent of cross-examinationò.  

- Judge Joseph Harris in ñDNA Fingerprinting- An introductionò  

 

Many identification kits were developed for different types of cases. Databases were developed 

all over the world to keep record of all the 

criminals and suspects for future 

correspondence. Not only new cases but old 

cases were reopened due to advancements in 

detection of profiles even from ancient DNA. In  

previous times, generating a DNA profile from 

ancient sample was a serious issue but with 

advancements in the field of Forensics, new methods and kits are developed to get better 

profiles in lesser times. Now Forensics sciences is helping in solving most of the criminal cases 

because of its originality but still more advancements are required in this field to save time and 

to reduce chances of errors. Human restless nature is advancing this field speedily and now 

whole genome sequencing is making life of police and criminologists much easier and closing 

the ways for crime escape. Scientists are now moving towards cellular level to check the cause 

of violent crimes. Not only in Forensics but these efforts opened new ways of research in human 

diseases as well. 

 

ñDirect questioning in the initial stages of a trial is like a walk in the park when compared 

with the antagonistic manner evident in cross examinationò.  

- Tom Bevel and Ross M. Gardner in ñBloodstain pattern analysisò,  
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Forensic science is still on its way to find new and easier methods and will be more helpful in 

future. 

ñIn any legitimate justice system, ... truth must play a paramount and integral role... The 

very survival of the rule of law depends not only on a justice system that administers the 

law fairly, but a system that is just by being well-grounded in ... truth ...More research is 

needed in the techniques and science already in use. With the importance of forensic 

science to truth and justice, the science employed and relied upon by judges and juries 

must be valid. It does not matter how well forensic scientists abide by testing protocols, 

or how reliable the techniques are, if the underlying science does not actually reveal 

what the expert says it does. Method validation studies and new research must be on-

going even in the area of traditional forensic disciplinesò. 

 

Melson KE. The journey to justice. Journal of Forensic Sciences 2003; 48:705. 
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Cadmium Associated Health Risks in Smokers 

and Indirect smoke inhalers 
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Cigarette smoking produces about 4000 chemicals, including 69 carcinogenic compounds, 

hundreds of other poisons, some additives to make the cigarette smoke nicer and large quantity 

of nicotine which makes the people addict to smoking. These chemicals not only affect the 

person who is smoking, but also persist in the air as smoke and is inhaled by other people in the 

vicinity. Some heavy metals like cadmium, arsenic and lead also present in cigarette smoke 

which are not only carcinogenic but also cause many other disorders in human. Among these, 

Cadmium is of special concern due to its high mobility and longer retention time. It is estimated 

that cadmium persists in human kidney with biological half life of about 20 years. 

 

Main source of cadmium in non-smokers is cadmium contaminated food and indirect inhaling of 

tobacco smoke. So smoking is hazardous both for smokers as well as for the people who are 

indirectly inhaling the cigarette smoke through air. Now the question is that form where this 

cadmium comes into cigarettes? Recent advancements in industry and agriculture, has lead to 

increased level of cadmium in agricultural soils. Cadmium enters into soil-plant environment 

through many anthropogenic sources i.e. application of cadmium contaminated phosphate 

fertilizers to increase the yields of crops, cadmium contaminated sewage sludge and 

anthropogenic emissions from power stations, metal industries, urban traffic, cement industries. 

Cadmium compounds are relatively more soluble than compounds of other heavy metals, so it 

is more mobile in soil. Tobacco plant, like other plants, takes-up cadmium from soil and 

accumulates in leaves and other plant parts in excess. In this way cadmium from polluted soils, 

accumulates in tobacco plant which is taken up by smokers with each puff of cigarette. The 

smoke they release in air is taken in by other inhalers around them.  
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Cadmium has attained enough media attention at present because of increasing risks 

associated with its entry in human body. Different organizations/countries described legal 

standards for maximum concentration of cadmium in drinking water, cereals, pulses and other 

items. Codex Alimentarius Commission proposed a limit of 0.1 mg kg-1 of cadmium for cereals, 

pulses and legumes due to risk associated with the long-term consumption of Cd-contaminated 

crops. While the European community keep this limit at 0.2 mg kg-1 for wheat grain. The World 

Health Organization (WTO) has proposed a tolerable cadmium limit of weekly 7µg/kg body 

weight. It means, more than 70µg cadmium intake by an average 70 kg man in a day is 

hazardous to health. If we analyze the cigarette smoke, it contains 1000-3000ppb cadmium out 

of which 40-60% can pass through lungs into human body. This indicates that a smoker can 

absorb 1-3 mg cadmium for each pack of cigarettes he/she smoked. 

 

Out of total intake of cadmium through smoking, only 5% is absorbed by digestive tract. Lungs 

have maximum absorption capacity for cadmium. Upto 90% of total cadmium intake is absorbed 

in lungs. Once absorbed, cadmium enters into blood stream and translocats and accumulates in 

different body tissues. Much of cadmium in human body accumulates in liver and kidney due to 

ability of these organs to produce metal binding protein metallothionein (MT) having greater 

affinity for cadmium. Binding of cadmium with MT reduces the mobility of cadmium and cause 

long term retention in human body. In this way, human body can tolerate with low cadmium 

exposure. However, higher intake of cadmium leads to kidney damage, lung emphysema and 

disturbs calcium and vitamin D metabolism leading to hypercalciuria and bone loss. Once 

accumulates, it takes several decades to remove cadmium from the body.  

 

Cadmium is declared as cancer causing (carcinogenic) agent in humans by International 

Agency for Research on Cancer (IARC). Lung cancer is the most definitively established type of 

cancer due to cadmium exposure. Other sites of carcinogenesis include prostate, kidney, liver, 

hematopoietic system and stomach. However, epidemiological data linking with cadmium to 

lung cancer is stronger than for prostate cancer. It is a disease of uncontrolled cell division and 

enlargement of lung tissues. Most of the cancer related deaths are associated with lung cancer 

which is responsible for about 1.3 million deaths world wide annually. It is divided into two major 
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types, small cell cancer (SCLC) and non-small cell cancer (NSCLC). Shortness of breath, 

coughing with blood and sudden weight loss are the most common symptoms of this disease. 

Surgery, chemotherapy and radiotherapy are some common treatments and the type of 

treatment chosen depends upon the type and stage of lung cancer. 

 

Prostate cancer is another type of cancer caused by cadmium toxicity. It develops in prostate, a 

gland in male reproductive system. From prostate it can spread to other body parts particularly 

in bones and lymph nodes. Pain and difficulty in urinating and problems during sexual 

intercourse are some common symptoms of prostate cancer. Cadmium replaces calcium from 

bones because of chemical similarity with calcium. As a result, calcium level in blood and urine 

increases, a condition called hypercalciuria. More calcium concentration in blood may cause 

kidney stone or some other associated problems. The peak age range of kidney stone formation 

is 35-45 years. It is observed that people who start smoking in young age, have maximum 

chances of hypercalciuria leading to kidney stone formation. 

 

Cadmium also reduces the ability of lungs to expel air by decreasing the elasticity of lungs. This 

condition is known as emphysema. Emphysema cause gradual destruction of alveoli (air spaces 

in lungs where oxygen is exchanged with carbon dioxide in blood) due to long-term smoking. 

The damage of air sacs is irreparable and once it occurs, it causes difficulty in breathing and 

shortness of breath which gets severe over time.  

 

It is just a short picture of the over all view. Actual scene is far worse and dreadful. Cadmium 

toxicity is not the only problem associated with smoking. Many other severe hazards are also 

linked with smoking. Imagine, by leaving just one addiction of smoking, we can save our lives 

from above mentioned severe diseases and problems associated with this single addiction. 

Edith Zittler says, ñThe best way to stop smoking is to just stop - no ifs, ands or butts.ò  To give 

up smoking will not only assure a threat free life but also save a major daily expenditure of a 

smokerôs pocket money. 
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Ebola threatens the world; Viruses donôt  

need visa 

Noor Nasir Khattak1, Hasnain Nangyal2, Sikander Khan Sherwani3 

1Department of Gynocology and Obsterics Kohat Medical Collhege Khyber Medical 
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Ebola disease, also known as severe hemorrhagic disease is caused by a virus, Ebola. This 

organism has been termed as requiring Biosafety level 4 by WHO, which means that studying 

this virus would require the highest possible amount of safety measures. Laboratories which 

work with all the safety equipmentôs and techniques are very few in number in the entire world 

and currently there is no cure available for the disease caused by Ebola virus. The signs and 

symptoms may not appear up till around two weeks of being infected with the virus. The 

symptoms include fever, nausea, vomiting, headache, muscle ache and severe cases may 

reach the stage of excessive bleeding (WHO, 2014). Once the infection establishes itself, the 

chaos starts and no cure is yet available. 

 

The current outbreaks are in Africa and those being severe cases always resulting in death, the 

threat is considered to be looming large over the entire world, because viruses do not need 

visas and it does not take long for a viral epidemic to become pandemic. The origin of the 

disease has been studied in depth but no study has yet managed to put a finger on the exact 

method by which the virus multiplies and spreads. The widely accepted believe is that it spreads 

from animals specially monkeys and apes. Those who remain in close contact with infected 

animals are at the highest risk of catching the virus. The high risks and severity have made it 

mandatory that more studies be carried out to understand the quality of this virus and its 

mechanism of causing disease. There have been pre-clinical trials and a lot of experimental 
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drugs have been tried but the results have been not so satisfactory as to give green signal for 

clinical trials. However, scientists hope that it is not impossible and the cure will soon be out. 

Vaccines seem to be the most likely solution. One of the expected cure includes using vaccines 

that contain modified plasmids having ability to generate competitive antibodies which will be 

able to provide a chance to the body to fight the viral replication and prevent the attack on 

normal mechanism of body cells. It is a well-known phenomenon now that ebola virus shuts 

down the immune system to a great extent and thus it is only a short time from getting infected 

to facing death.  

 

To find a cure, it is necessary to first understand what is wrong and exactly how bad the 

situation is. In order to carry out in depth study, it has been widely adopted to modify the 

genome of ebola virus such that it can be considered safe to work upon, in some cases a 

laboratory model has been developed that has passed as biosafety level 2 organism, meaning it 

is less harmful than the original, unmodified strains (Watt, 2014). The urgency remains because 

the current techniques are slow and require extensive time period to be sure of the decrease in 

severity of the lethal abilities with which ebola virus is armed. But the disease is spreading 

widely and as of July 2014, around 1300 people have faced death in central Africa owing to this 

deadly virus. This increasing mortality rate has heightened the threat of ebola virus spreading to 

other parts of the world as well and as the natural habitat and origin of this killer remains a 

mystery, it has become even more of a threat and the necessity of finding a cure is now a 

demand of the entire world. However, working with modified strains has shown some positive 

results in animal models, there exists evidence of cure in certain cases and this serves as a ray 

of hope for having success in bringing up vaccines for humans too.  

 

To look at how the virus depresses the immune system, one only has to take a look at the 

basics of immune system concepts. To establish itself in the host body, the virus first needs to 

attach or adhere on cells and tissues, this is the point that is currently being worked upon under 

control labs, scientists are trying to get a break through in finding a molecule that successfully 

prevents the attachment of ebola virus with the cells of host body because if there is no 

attachment to cells and tissues, there will be no penetration of viral genome and hence no 
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spread of disease. So, the target is to jot down a molecule that acts as a guard towards the 

entry of the terror named ebola. It has been found through a number of studies that patients 

suffering from ebola virus disease have a very weak immune response and the loss of proper 

immune system can also lead to severe apoptosis and abnormal cell death, finally leading to 

death (Baize, 1999).  

 

One particular experiment has been the injecting of modified strains to animal models to check 

for the pattern of spread of disease and to identify ways to determine successful cure methods. 

The animals injected with modified ebola strains could not survive for more than a few days. 

One more technique adopted was to add some other viruses (adenovirus for instance) along 

with modified ebola strain to create a model vaccine, which was injected in animals to check for 

immunity, these organisms showed resistance to ebola virus then. However, no antibodies 

specific against the viral antigen have been tracked, it was the increase in cytotoxic activity of T 

cells that provided immunity. It is considered that modified strains along with genetic 

recombinant DNA or other viral agent aids in providing a path for establishing immunity and 

warding off the threat of death (Han, 2014). It is to be considered that these studies have been 

limited to guinea pigs and monkeys and to establish a recovery method for humans who are 

infected, there is still a long way to go and many things need to be tested before a sure shot 

vaccine can be marketed ensuring recovery. With this phenomenon being observed, a path has 

been paved to provide some insight as to create vaccines for humans.  

 

As the threat still looms large and until a vaccine is successfully coined and made available, it is 

advised to take precautions and not consider it something that can not affect other countries. 

Although the current death toll is restricted to Africa, we cannot close our eyes upon the threat 

and the fact that it does not take long for viruses to cross borders unchecked should be 

considered a warning bell. There have been reports of suspected cases in China and 

Philippines, indicating that the terror is silently finding its way to other places, the disease is 

likely to spread. It is also been  speculated that the main method of spreading from human to 

human is infected body fluids and serum, hence safety measures become all the more 

necessary. Since the symptoms may not necessarily appear immediately, health care workers 
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should make a note to keep their hygiene level in check and insure the safety of others along 

with themselves. The virus being classified as needing the highest amount of safety measures, 

suspected samples should be restricted to labs that are highly equipped with all means and 

materials necessary for preventing accidental spread of disease. It is not to induce panic, but to 

ensure the safety of the world that we should take precautions and not let ourselves be hit with 

a disease whose cure does not yet exist.  
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At the basic level, we know the genetic cause of cystic fibrosis: it is an autosomal recessive 

disease caused by mutations in the gene encoding the cystic fibrosis transmembrane 

conductance regulator (CFTR). At the clinical level, we know that chronic bacterial airway 

infection, prominent neutrophilic inflammation and mucus in airways, and progressive 

bronchiectasis characterize advanced cystic fibrosis lung disease, which causes most morbidity 

and death in people with cystic fibrosis. Between those two extremes, the way in which loss of 

CFTR-mediated chloride and bicarbonate transport leads to chronic airway infection has 

remained uncertain. 

 

Over the past two decades, investigators have conducted studies involving people with cystic 

fibrosis (defined as persons who carry known disease-causing CFTR mutations) at 

progressively earlier time points. We have learned that bronchiectasis is present in nearly one in 

three children with cystic fibrosis by 3 years of age, although the host-defense defects that 

trigger infection continue to be debated. Even before the onset of symptoms, pulmonary 

inflammation and infection are often present, although which condition comes first has been 

uncertain. Findings on chest computed tomography (CT) are abnormal in most babies with 

cystic fibrosis as early as 3 months of age, although the relative contribution of inflammation, 

airway remodeling, and other factors remains undefined. Studies involving children at even 

http://www.microbiologyworld.com/
http://www.facebook.com/MicrobiologyWorld


                  Microbiology World       Issue 9       Jan – Feb 2015      ISSN 2350 - 8774 
 

www.microbiologyworld.com                                                       www.facebook.com/MicrobiologyWorld                                          
~ 17 ~  

 
 
 

 

earlier ages might reveal the origins of cystic fibrosis lung disease and thereby change clinical 

practice. 

 

Indeed, simply knowing that disease begins before symptoms develop has been a factor driving 

cystic fibrosis centers to intervene early, and the outcomes have been encouraging. 

Understanding the initial host-defense defects in the airways of people with cystic fibrosis could 

suggest new preventions and treatments, as well as the means to assess disease status and 

the efficacy of therapeutic agents. Additional reasons to elucidate the origins of this disease are 

the implementation of universal screening to detect cystic fibrosis in newborns and potential 

new therapeutic agents that target CFTR. However, access to organs and tissue in newborns is 

extremely limited, and the invasive in vivo and ex vivo experimental interventions required to 

elucidate the pathogenesis most often cannot be performed in humans. 

 

The lack of an animal model that mirrors cystic fibrosis in humans has hindered progress in 

discovering the origins of the lung disease. Respiratory disease such as that in humans does 

not develop in mice with cftr mutations. However, lung disease that mimics that in humans with 

cystic fibrosis occurs in other recently generated animal models. In this review, we focus 

primarily on the newborn period, because this time window is key to discovering the origins of 

cystic fibrosis airway disease. 

 

New Animal models that mirror Cystic Fibrosis in Humans 

To circumvent the limitations of studying cystic fibrosis in mice and humans, investigators have 

developed new animal models of cystic fibrosis in pigs, ferrets, and rats. We focused on pigs 

because, as compared with mice, their anatomical, physiological, biochemical, and genetic 

characteristics, as well as their size and life span, are more similar to those in humans. Because 

embryonic stem cells that can contribute to the germ line had been developed only for mice, a 

different approach was required. We and our colleagues modified the cftr gene in porcine fetal 

fibroblasts and then used them for somatic-cell nuclear transfer (the procedure that was used in 

cloning Dolly the sheep) to produce pigs with cystic fibrosis. With the exception of mice, these 

pigs were the first mammalian disease models generated by targeted gene modification. 
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Pigs that lack CFTR have a phenotype like that which is typically observed in people with cystic 

fibrosis, including meconium ileus, exocrine pancreatic destruction, focal biliary cirrhosis, atresia 

of the vas deferens, an abnormally small gallbladder, and abnormal glucose homeostasis (early 

cystic fibrosisïrelated diabetes mellitus).Within weeks to months after birth, airway and nasal 

sinus disease with hallmark features of cystic fibrosis (infection, inflammation, tissue 

remodeling, mucus accumulation, 

and obstruction) develops 

spontaneously in pigs with cystic 

fibrosis (Figure 1). 

Pathologic Features of Airway 

Disease in Humans and Pigs with 

Cystic Fibrosis.). As is the case in 

humans, the appearance of 

airway disease is heterogeneous, both within and among pigs. Pigs bearing the common cystic 

fibrosisïassociated mutation, æF508-cftr, also have characteristic features that mirror those of 

cystic fibrosis in humans; these include intestinal, pancreatic, and airway disease. 

 

A similar gene-targeting strategy was used to produce ferrets lacking CFTR. Intestinal, airway, 

and reproductive features consistent with human disease develop in ferrets with cystic fibrosis; 

these animals may be particularly valuable for studying cystic fibrosisïrelated diabetes 

mellitus. Rats with a disrupted cftr gene were recently produced with the use of zinc-finger 

endonuclease techniques. Intestinal, airway, and reproductive features consistent with human 

disease also develop in them. 

 

Loss of CFTR function and congenital airway abnormalities 

Since airway obstruction occurs early in the lives of babies with cystic fibrosis, the question has 

been raised regarding whether obstruction might, in part, be congenital. A similar question has 

been asked regarding hypoplasia of the nasal sinuses, which has been well described in people 

with cystic fibrosis. CFTR is expressed early during development, so in utero alterations are 

plausible. Indeed, studies in mice, pigs, and rats with cystic fibrosis shortly after birth reveal 

Figure 1 
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structural tracheal abnormalities, including narrowed proximal airways with assorted alterations 

in airway cartilage, hypoplastic submucosal glands, and prominent airway smooth-muscle 

bundles. 

 

Structural Airway Abnormalities in Cystic Fibrosis.). The presence of this congenital defect in 

mice with cystic fibrosis, which lack other respiratory abnormalities associated with this disease, 

suggests a distinct mechanism for this defect. Hypoplastic nasal sinuses are also present at 

birth in piglets with cystic fibrosis; this suggests that a primary cystic fibrosis defect contributes 

to these congenital changes. These abnormalities may have physiological significance, because 

newborn piglets with cystic fibrosis have airflow obstruction and air trapping in the absence of 

inflammation or mucus obstruction. 

 

Congenital abnormalities in three species suggest that humans might also have altered airway 

development. A reappraisal of reported autopsy findings from the tracheas of infants who were 

younger than 2 weeks of age showed that babies with cystic fibrosis had narrowed tracheas, a 

finding that was similar to that seen in newborn animal models. Furthermore, a recent study 

showed that 15% of young children with cystic fibrosis (median age, 16 months) had 

bronchoscopic evidence of tracheomalacia, which was associated with more severe airway 

disease. Thus, the airway obstruction and air trapping observed in infants with cystic fibrosis as 

early as 2 to 3 months of age might, at least in part, be congenital in nature. 

 

Reduced chloride secretion, not sodium hyper absorption 

Cystic fibrosis alters the electrophysiological properties across airway epithelia, and measures 

of nasal voltage have been used to aid in the diagnosis and assessment of the effectiveness of 

interventions. Two processes determine the bulk of the electrophysiological characteristics ð 

CFTR-mediated anion (chloride and bicarbonate) secretion and epithelial sodium channelï

mediated sodium absorption. Alterations in either process might change electrophysiological 

properties. 
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The airway epithelia in newborn pigs with cystic fibrosis, which extend from the nose to the 

bronchi, lack cyclic AMPïstimulated chloride secretion. This is expected because CFTR is an 

apical membrane anion channel that is regulated by phosphorylation with cyclic AMPï

dependent protein kinase. These findings are consistent with those in studies of the airway 

epithelia of ferrets,rats  and humans with cystic fibrosis; these epithelia consistently have a loss 

of anion permeability. In addition, the salt concentration in airway-surface liquid is similar in wild-

type newborn pigs and in those with cystic fibrosis. 

 

A widely held hypothesis is that CFTR inhibits the epithelial sodium channel and that loss of that 

effect causes amiloride-inhibitable sodium hyperabsorption, which dehydrates airways, reduces 

the height of the periciliary liquid layer, and disrupts mucociliary clearance. Studies of cultured 

human airway epithelia, as well as of mouse fibroblasts and dog kidney-cell lines (both of which 

were expressing recombinant CFTR and epithelial sodium channels), suggest that without 

CFTR, epithelial sodium channelïmediated sodium absorption increases. In addition, mice with 

overexpression of the epithelial sodium channel have decreased height of the periciliary liquid 

layer and reduced mucociliary clearance, suggesting that increased activity of epithelial sodium 

channels can alter airway-surface liquid. 

 

Airway epithelia in newborn pigs with cystic fibrosis do not hyperabsorb sodium, a finding that 

contrasts with the hypothesis that sodium hyperabsorption initiates disease. Studies involving 

neonatal ferrets with cystic fibrosis3 and 3-to-6-week-old rats with cystic fibrosis, as well as 

some studies of airway epithelia in humans with cystic fibrosis, also showed no evidence of 

increased sodium absorption. In addition, two other human tissues that express both CFTR and 

the epithelial sodium channel ð sweat-gland ducts and submucosal glands ð do not 

hyperabsorb sodium in cystic fibrosis. Secondary changes in airways might increase sodium 

absorption as the disease progresses, but data suggest that loss of CFTR does not directly 

increase activity of the epithelial sodium channel at the genesis of disease. Nevertheless, in the 

nasal epithelia of both humans and pigs with cystic fibrosis, as compared with controls, 

amiloride inhibits a greater fraction of the transepithelial voltage and short-circuit current, which 

is sometimes taken to indicate increased sodium absorption. Sweat-gland ducts show similar 
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changes without hyperabsorbing sodium. How is this apparent paradox explained? The CFTR 

chloride conductance and the epithelial sodium channel conductance sit in parallel in the apical 

membrane, and elimination of the chloride conductance (a shunt pathway, in part) magnifies 

sodium-dependent electrophysiological properties without increasing sodium absorption. 

 

Loss of CFTR and reduced ph of airway-surface liquid 

CFTR conducts bicarbonate, and loss of CFTR eliminates bicarbonate secretion by airway 

epithelia in pigs. As a result, the airway-surface liquid of newborn piglets with cystic fibrosis has 

a reduced pH when measured in vivo, ex vivo, and in cultured epithelia. These findings are in 

accord with earlier reports that cultured human airway epithelia from patients with cystic fibrosis 

lack bicarbonate secretion that the pH of the airway-surface liquid of these epithelia is 

acidic, and that secretions from their submucosal glands are abnormally acidic. A small study 

involving infants with cystic fibrosis also showed that the pH in the nasal airway-surface liquid 

was lower in those infants than it was in infants without cystic fibrosis. However, in older 

children and adults, genotype-dependent differences in the pH of nasal airway-surface liquid 

may be more variable. The reasons for this variability remain to be determined. 

 

Airway infection preceding lung inflammation 

The chicken-and-egg conundrum about infection and inflammation has long vexed researchers 

and clinicians in the field. During the first hours after birth, piglets with cystic fibrosis show no 

evidence of inflammation in their airways on histopathological analysis, measurement of cell 

counts and cytokines, or transcript analysis. Yet, after a pulmonary challenge with 

Staphylococcus aureus, they fail to eradicate bacteria as well as do the airways of controls. 

Moreover, newborn piglets and neonatal ferrets with cystic fibrosis harbor more bacteria than do 

littermates without this disease. The species that are isolated include a wide variety of gram-

positive and gram-negative organisms, including S. aureus. Although Pseudomonas 

aeruginosa is rare in young pigs with cystic fibrosis, it infects older pigs that have clinical 

disease. A similar pattern occurs in cystic fibrosis in humans; during the initial months to years 

of life, a wide variety of bacteria are recovered from the lungs. With time, the lungs become 

chronically colonized with a more restricted number of species, most notably P. aeruginosa. 
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These findings indicate that within hours after birth, infants with cystic fibrosis have an ñequal 

opportunityò host-defense defect in their lungs that impairs eradication of many different types of 

bacteria. That abnormality can initiate a cascade of airway inflammation and airway remodeling. 

Later in life, the types of infection narrow to a few predominant species, probably because of an 

interplay between a changing host and bacterial genetic adaptations. In addition, although 

infection precedes inflammation, subsequent inflammatory responses, resolution of 

inflammation, adaptive immune responses, or all of these might be abnormal. 

 

Acidic airway-surface liquid that impairs bacterial killing 

Airways use multiple mechanisms to protect lungs against infection. One important defense is 

the complex soup of antimicrobial peptides, proteins, and lipids in airway-surface liquid. 

Alexander Fleming was the first to identify one of these ð lysozyme ð after he noticed that 

sneeze droplets killed bacteria on his culture dish. Since then, more factors have been 

identified, including lactoferrin, defensins, cathelicidins, and secretory leukocyte peptidase 

inhibitor. Many of these factors have individual as well as synergistic effects that rapidly kill 

bacteria. 

 

In wild-type piglets, airway-surface liquid very quickly kills most S. aureus. In contrast, loss of 

CFTR reduces rapid bacterial killing by about half. This is not due to a decreased abundance of 

antimicrobials in airway-surface liquid. Rather, the reduced pH of airway-surface liquid in piglets 

with cystic fibrosis inhibits its antimicrobial activity. Increasing the pH of airway-surface liquid by 

aerosolizing sodium bicarbonate onto the airways of piglets with cystic fibrosis corrects the 

bacterial-killing defect. Conversely, increasing the acidity of airway-surface liquid diminishes 

bacterial killing in wild-type piglets. 

 

These findings directly link loss of CFTR function to a host-defense defect; without CFTR-

dependent bicarbonate secretion, the pH of airway-surface liquid decreases and antibacterial 

activity is impaired. The reduced degree of bacterial killing may be one of the critical first steps 

in a downward spiral from a sterile newborn lung to one that is chronically colonized. 
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Failure of mucus to detach from submucosal gland ducts 

Another important airway defense is mucociliary transport, which guards the lung by trapping 

invading pathogens and particulates in mucus that is then propelled up the airways by cilia. 

Although people with advanced cystic fibrosis can have slowed mucociliary transport, whether 

mucociliary transport is impaired at the origin of the disease has been unknown. 

 

Mucociliary transport, assayed with the use of a CT-based approach to track discrete airway 

particles, appears to be similar in wild-type newborn piglets and in newborn piglets with cystic 

fibrosis under basal conditions. However, after cholinergic stimulation, which elicits copious 

mucus secretion from submucosal glands, many particles move normally in piglets with cystic 

fibrosis, but some become stuck and fail to move up the airways. Mechanistic investigations of 

excised airways reveal that submucosal glands in piglets with cystic fibrosis secrete strands and 

blobs of mucus that sometimes do not break free after emerging and remain anchored to the 

gland ducts, hindering mucociliary transport. The defect in mucociliary transport is not 

attributable to depletion of periciliary liquid, because the defect persists when the airway surface 

is submerged in saline. Inhibition of anion secretion in the airways of wild-type pigs replicates 

the abnormalities associated with cystic fibrosis. These results were predicted by earlier 

analyses from the laboratory of Wine, as well as by studies, performed in the laboratory of 

Ballard, of the airways of wild-type pigs treated with agents that inhibit anion secretion. These 

data are consistent with findings of slowed mucociliary clearance in the excised trachea of 3-to-

8-month-old ferrets. They are also in concert with the findings of a study that showed that 

slowed tracheal mucociliary transport in the excised trachea of piglets with cystic fibrosis was 

not related to reduced depth of the periciliary liquid. 

 

These findings directly link impaired mucociliary transport to loss of CFTR anion transport, 

indicating that defective mucociliary transport is a primary abnormality that is not dependent on 

infection, inflammation, or remodeling. Nevertheless, advancing infection and bronchiectasis 

might further disrupt mucociliary transport and fuel disease progression. Data also suggest that 

the environment of the submucosal gland lumen into which mucus is initially secreted probably 

alters its properties, causing abnormal detachment. It remains uncertain whether defective 
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bicarbonate secretion, liquid secretion, or a combination of these factors is the key requirement 

for abnormal mucociliary transport. Abnormal airway-surface liquid might also alter the 

properties of mucus secreted from goblet cells. 

 

The finding that mucus abnormalities are a problem in the lungs of persons with cystic fibrosis 

has parallels with findings in other organs. In emphasizing the contributions of defective 

bicarbonate secretion and abnormal mucus, Quinton referred back to one of the early names for 

the disease ð mucoviscidosis. Indeed, there is a roguesô gallery of mucus abnormalities in 

multiple organs, including the lungs, intestine, pancreas, and gallbladder of pigs, ferrets, and 

humans with cystic fibrosis. 

Additional implications and speculations 

Discoveries from new animal models raise additional 

questions for future research and have implications 

for the care of people with cystic fibrosis, although 

any therapeutic implications will require assessment 

in humans. In addition, whether defects that are key 

at the origins of cystic fibrosis retain 

pathophysiological importance later in the disease 

course remains uncertain. The following paragraphs review some of the take-home points of 

this article. 

 

First, the consensus based on the data reviewed here and clinical experience is that people with 

cystic fibrosis should be treated early. We suspect that host-defense defects begin on the day 

babies with cystic fibrosis are born, as they do in piglets with cystic fibrosis. That timing 

suggests that preventive measures should be initiated immediately. Cystic fibrosis clinics 

already have substantial momentum toward earlier intervention, and data provide support for 

that trend. 

 

Figure 2: Accumulation of Mucus in Humans and 
Animals with Cystic Fibrosis 
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Second, the loss of CFTR delivers multiple ñhits.ò This loss does not completely eliminate any 

single defense; instead, it reduces the effectiveness of at least two defenses ð mucociliary 

transport and antimicrobial activity ð and other defenses may also be degrade. 

 

Compromising one host-defense mechanism places a 

greater burden on other defenses. If those are also 

impaired, problems may ensue. For example, without robust 

antimicrobial activity to rapidly kill bacteria, increased 

numbers of viable organisms might prompt submucosal-

gland secretion, leading to impairment of mucociliary 

transport. Likewise, failure of mucus detachment might 

allow bacteria to grow under conditions that promote resistance to antibacterial defenses that 

are already diminished by cystic fibrosis. Thus, partially disrupting two or more defenses may 

elicit a vicious cycle of disease. 

 

Third, cystic fibrosis initially causes an ñequal opportunityò host-defense defect that may serve 

as a gateway for infection with typical cystic fibrosisïassociated bacteria. The mix of many 

different bacterial species in the airways so early in the disease could elicit inflammatory, 

remodeling, and structural changes that become irreversible and that confer a predisposition to 

more intractable infections with typical cystic fibrosis pathogens. We speculate that preventive 

interventions and antibacterial treatments should not wait for the appearance of  P. 

aeruginosa or ñtypicalò pathogens that are associated with cystic fibrosis. 

 

Fourth, correcting even one host-defense defect might be beneficial. For example, treating 

cystic fibrosis with antibiotics may improve a personôs clinical status, even though it does not 

address mucus abnormalities. Another example is primary ciliary dyskinesia, which completely 

obliterates one defense ð mucociliary transport ð yet causes less severe lung disease than 

cystic fibrosis.Lung disease might be less severe in primary ciliary dyskinesia because other 

defenses (e.g., antimicrobial activity) are intact, although differences in the way these diseases 

impair mucociliary transport might also explain the differing severity. 

Figure 3: Model of Host-Defense Defects in 
the Airway of a Person with Cystic Fibrosis 
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Fifth, environmental insults may trigger airway disease in the lungs of people with cystic fibrosis. 

Another ñhitò to airways in persons with this disease might come from infections, environmental 

injuries, or both. Such insults trigger protective responses, including mucus secretion from the 

submucosal glands. But in cystic fibrosis, what would normally be a protective reflex might 

further cripple mucociliary transport. 

 

Sixth, cystic fibrosis lung disease may begin in large and small airways. On the basis of 

histopathological findings in infants who die within weeks to months after birth, it is often thought 

that this disease begins in small airways. However, rapidly advancing inflammation and 

remodeling confound interpretation about the initiating location. Histopathological studies of 

older pigs with cystic fibrosis have detected disease in both large and small airways. Large 

airways have antibacterial and mucociliary transport defects at birth, which suggests that they 

are a susceptible site for the onset of disease. However, small airways also express CFTR, they 

probably have defective antibacterial activity, and mucociliary transport in these airways might 

be impaired by goblet cellïderived mucus. Thus, small airways may also be an initial site of 

clinical abnormalities. Another consideration is that the total area of small airways is much 

greater than that of large airways, and thus if physiological defects in both airways were equal 

on a per-square-meter basis, small airways would be overrepresented. 

 

Seventh, infants with cystic fibrosis may have congenital airway defects. The airway and nasal 

sinus defects might affect disease progression and complicate assessments. For example, if air 

trapping is due in part to a congenital defect, rather than to inflammation and abnormal mucus 

alone, attempting to ñtreatò on the basis of the appearance of air trapping might not be entirely 

appropriate. 

 

Eighth, we need better assays of early cystic fibrosis airway disease in humans. Sensitive 

assays could potentially identify and quantify early host-defense defects and track disease 

progression and therapeutic interventions. Studies in animal models suggest that assays of the 

pH of airway-surface liquid, antimicrobial activity, or mucociliary transport could be informative, 

especially if they are sensitive. For example, the development of methods that assay 
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mucociliary transport in humans with the data granularity achieved in pigs could transform 

pulmonary imaging of mucociliary transport in cystic fibrosis and possibly other airway diseases. 

Finally, these discoveries in cystic fibrosis may also have implications for other diseases. First, 

they emphasize the value of an animal model that replicates human disease. Second, they 

highlight the importance of investigating disease at its genesis and before the onset of 

secondary manifestations. Manifestations of advanced disease may not reflect the initiating 

events, and without such knowledge, treatments and preventions may not be as effective as 

they could be. Pulmonary fibrosis is perhaps another respiratory disease in which investigation 

before clinical manifestations could be revealing. Third, multiple, partial, perhaps even subtle 

impairments, or ñhits,ò can have a profound effect. That concept may be relevant to more 

common pulmonary diseases such as asthma and chronic obstructive pulmonary disease, as 

well as to nonrespiratory diseases. 

 

The origins and initiating factors in cystic fibrosis lung disease probably determine the 

progression, severity, and disease burden later in life. Understanding the origins, quantifying the 

initial defects, and intervening early could make a big difference for people with this disease. 
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Many scientists raise a skeptical eyebrow to traditional herbal treatments, but a new 

phylogenetic study suggests that such remedies may hold promiseðfor both medicine and drug 

development. 

In the study, researchers from the University of Reading in the 

United Kingdom found that many medicinal plants used by nearly 

100 cultures on different continents are related. Because these 

distant groups of people likely identified their plant therapies 

independently, such herbal treatments may be legit, the researchers 

argue, and the plants likely contain bioactive compounds that 

scientist could exploit for new drug therapies. 

 

ñPeople think thereôs nothing new to be found,ò said John Beutler, a 

leading chemist at the National Cancer Instituteôs Center for Cancer 

Research, who was not involved in the study. ñBut, thatôs just not 

true. Wherever we look, we find new stuff.ò But critics still doubt whether researchers will be 

able to sort effective traditional remedies from the bogus ones, and whether pharmaceutical 

endeavors will follow. 

 

In previous studies that tried to use cultural comparisons to find useful remedies, scientists 

struggled to make meaningful taxonomic comparisons. ñIf [local] floras are different, obviously 

plants that are used in traditional medicine will be different,ò said Royal Botanic Gardens Kew 

A plant trader selling medicinal 
plants at the Mona Market, 
KwaZulu-Natal, South Africa 
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postdoc Haris Saslis-Lagoudakis, lead author of the study, which was published today 

(September 10) in the Proceedings of the National Academies of Science. But Haris and his 

colleaguesô phylogenetic comparisons allowed them to link seemingly unrelated plants. 

They constructed genus-level phylogenetic trees of plants from 3 disparate locationsðNew 

Zealand, Nepal, and the Cape of South Africa. Once they assembled their trees, they overlaid 

ethnobotanical data regarding the therapeutic uses of various plants by cultures from each of 

the three locations (one culture from New Zealand, three cultures from The Cape of South 

Africa, and more than 80 cultures from Nepal). 

 

In the flora phylogenies for each of the three continents, medicinal plants clustered into ñhot 

nodes,ò meaning they were more related to each other than the other plants in the analysis. 

Further, categorizing medicinal plants by what condition they treated, the researchers found that 

medicinal plants clustered into condition-specific nodes, even when the analyses from all three 

locations were combinedðagain suggesting a high degree of relatedness for plants used to 

treat similar conditions and lending some validity to these herbal treatments. 

 

Biomedical researchers have occasionally drawn from ethnobotany and traditional treatments 

when looking for new drugs, but the use of this strategy has waned in recent decades. Though 

more than 80 percent of plant species have not been tested for therapeutic potential, the last 

major drug discovered from plants was the cancer drug Taxol in 1967. 

 

This lack of interest stems, in part, from skepticism about the legitimacy of traditional plant 

therapies. Many cultures use medicinal plants for multiple ailments, for example. If a plant is 

good for your stomach, people may start taking it for problems with their nearby liver, then their 

lungs, then their heart and head, and so on, said Daniel Moerman, a professor emeritus of the 

University of Michigan-Dearborn and a leading expert on ethnobotany and cross-cultural 

studies. This makes it difficult to determine what condition a medicinal plant may effectively 

treat. 
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Haris, who recently completed his PhD at the University of Reading, sidestepped the issue by 

accounting for all the documented conditions each plant treated. ñWe scored everythingðall of 

the uses that are definedðand let the results speak for themselves.ò 

 

Another criticism facing the study is that cultures sometimes use symbolic visual cues to identify 

potentially disease-treating plants. For example, it may be common for traditional healers to 

treat menstrual symptoms with plants that have red flowers, explains evolutionary biologist and 

senior researcher on the study Julie Hawkins. Such appearance-based selection would suggest 

that relatedness of medicinal plants is due to looks, not bioactivity. 

 

ñBut, weôre finding a lot of morphological variation amongst [related medicinal plants],ò Hawkins 

said, which suggests that visual cues don't explain their relatedness. 

 

The researchers also looked at plants being developed or 

already in use as drug therapies around the globe and found a 

significant number fell in the nodes with the traditional 

medicinal plants, further supporting the validity of the method in 

identifying plants useful for drug discovery. The team noted 

several plant genera related to traditional medicinal plants that 

have not been tested for bioactivity, which could serve as low-

hanging fruit in the search for new therapies. 

Both Beutler and Moerman expressed skepticism, however, 

that pharmaceutical companies would jump at the new 

approach to guiding their drug discovery, as the industry has 

largely shifted toward robotic, high-throughput screens of chemical libraries. But new 

approaches are always welcome, Beutler said. ñThe perception is that weôre doing the same old 

grind and find, and itôs just not the case.ò 

 

 

Pseudowintera colorata, a plant 
species used medicinally in New 
Zealand. Pseudowintera species are 
used traditionally by Maori people to 
treat skin conditions, respiratory 
problems, and to help heal wounds 
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Diabetes can affect sexual function, and as uncomfortable as it may sound, you may need to 

discuss this with your doctor (and certainly with your partner). To help you out, I have done 

research to bring you information about this most sensitive of subjects. 

First of all, having any chronic disease may in itself cause anxiety, which can result in sexual 

dysfunction. But having said that, it is also true that diabetics do report more sexual dysfunction 

than the populations at large. In his book Talking About Sex (American Psychiatric Press, Inc., 

1995), Derek C. Polonsky, MD states that 20% of people with diabetes, both men and women, 

report sexual dysfunction. 

 

Please read the following with an open mind, not looking for something bad which will happen to 

you or a loved one. Rather use it as a tool to make you better informed, and more able to talk to 

the professionals in your life who can help when you need it. 

As Dr. Polonsky says, "What starts out as a physical problem is compounded by the emotional 

reaction to it." This article is shared to help all of us deal with the physical before this occurs. 
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Research on Diabetes and Sexual Dysfunction 

There is more research on sexual dysfunction in males than females. 

In males, current research points to the need to develop a comprehensive biopsychosocial 

evaluation and treatment of diabetic patients with sexual dysfunction because of the high 

incidence of major depression and anxiety disorders noted in impotent men with neuropathy as 

compared to those who did not have depression, anxiety, or impotence, but had neuropathy. 

 

One caveat here is that just learning to cope with a chronic disease may cause psychiatric 

problems which may lead to lack of compliance, and may snowball into chronic complications, 

and so the process feeds on itself. For these reasons, any complicated behavior such as sex 

deserves a comprehensive work-up by a trusted physician. 

 

Sexual Dysfunction in Women with Diabetes 

In women, even as late as 1989, it was thought that there was no greater incidence of sexual 

disorders in diabetics than in the general population.  By 1994, however, researchers noted that 

problems with libido, arousal, and orgasm are common in both men and women with diabetes. 

Let us begin with common answers about sexual dysfunction in women. 

 

It is true that some women with diabetes experience decreased sex drive or the inability to 

achieve orgasm. Like other complications of the disease, this is a slow and progressive pattern. 

It is thought to be a result of diabetic neuropathy and/or vascular disease. 

 

Also, the fact that uncontrolled diabetes can sap strength and therefore sexual desire, may play 

a role in the problem. Diabetic women have a predisposition to chronic vaginal infections, which 

may also interfere with normal sexual pleasure. 

 

Add to this the effects of medications taken for other medical problems such as heart disease, 

and the fears that many of us carry concerning the complications of pregnancy, the effect of our 

disease on our marriages and work, and you can begin to appreciate the complexity of trying to 

ferret out the causes of sexual dysfunction. 
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More research has been done on type 1 diabetic women than women with type 2 diabetes. 

However, research completed does show that type 2 diabetic women are more likely to 

experience some sort of dysfunction. 

 

Participants reported less sexual desire, less satisfaction, more avoidance of sex, difficulty with 

lubrication, and fewer orgasms. Researchers postulated that these type 2 diabetic women had 

more neurovascular problems which would account for lubrication difficulties. 

 

These researchers also examined psychological aspects of older type 2 diabetic women who 

reported that they felt their bodies were less sexually attractive than non-diabetic women. Now 

the good news. More than 60% of women in the study did not report any dysfunction. 

 

Researchers point out that if you are experiencing difficulties, a candid talk with your physician 

about the side effects of medications you take which may impact your sex life is very important. 

For example, certain medications for hypertension may affect orgasm. 

 

As important is to monitor food intake and exercise. Controlling weight and diabetes will 

enhance self-esteem and body image. Also, knowing that as we age we may need more time 

for arousal, it is important to share your needs with your partner, and if necessary, to ask for 

help from the appropriate professional. 

 

Sexual Dysfunction in Men with Diabetes 

For men, as for women, the process of developing a sexual dysfunction may be slow and 

progressive. In men, impotence may come and go at times. It may begin with erections that are 

less firm than before, and then progress to those which are shorter duration and less firm. 

The man will continue to have interest in sex and be able to have orgasms. It is thought that this 

process occurs in about half of all diabetic men and is caused by diabetic neuropathy. 
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Experts report that it can be slowed down and treated, but that actual tissue damage cannot be 

reversed. It is therefore very important to report symptoms early as opposed to later in the 

process to get the most effective treatment. 

 

Sometimes impotence is a flag of undiagnosed diabetes, and then the impotence has a rapid 

onset. It comes with the other classic signs of the diabetes. In these cases, it can usually be 

resolved with good control of glucose levels. 

 

As with women, there may be others reasons for developing sexual dysfunction. It may be a 

response to the fears and stresses of having diabetes, or the fear of developing impotence. It 

may also be a result of medications taken for other conditions or a combination of medications 

taken. It may also be a result of other illnesses which, when resolved, will alleviate the problem. 

 

Talking to Your Doctor about Sexual Dysfunction 

If you are experiencing sexual dysfunction, do talk to a trusted physician and get a referral to the 

appropriate specialist. We all know that talking about sex is sometimes difficult, and talking 

about sexual dysfunction is next to impossible for some. 

But not getting sound medical advice will leave you in the dark hole where you are now only it 

will continue to get darker. 

 

According to a new national survey, the MUSE Impotence Report, most men (64%) have never 

discussed their sex life with a physician. And most women (58%) mistakenly believe their 

partner would be upset if they took the initiative in arranging a doctor's appointment. 

 

Sexual Dysfunction Treatments for Men with Diabetes 

There are several treatments available for sexual dysfunction in men with diabetes.  These 

include: 

¶ Penile implants:  Your ability to undergo the surgery for an implant will be affected by the 

normalcy of your blood supply, your healing ability, and existing tissue damage. 
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¶ medications that work by dilating blood vessels, allowing more blood to flow into the 

penis 

¶ Non-surgical methods such as sliding a gel-coated pellet into the opening of the penis, a 

vacuum device, or injecting medication into the base of the penis with a needle. 

 

Make sure you speak to a urologist who is experienced with dealing with diabetes, and do talk 

to other couples who use the implant. 

 

In the meantime, remember that relationships are not just about sex, but about truth and 

sharing. So while you and your doctor are working on understanding your needs, you can 

continue to be the loving partner you have always been. Remember, our bodies may change, 

but we remain us, the same person we were at age 21, only better in many important ways. 
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Bitter melon, or Goya, is commonly utilized for beneficial health reasons (commanly it is also 

redered as Bitter Gourd, Karela, or Balsam Pear). The bitter melon has an extremely bitter 

taste, but it is a helpful food in many aspects. Naturally it looks like cucumber but differs by 

having ugly gourd-like bumps all over it.  Genrally it thrives in hot and humid climates, so are 

mostly comman in Asian countries and South America. 

When we have a look over its different 

Biological activities a notable   researcher, 

Dr. Frank Shallenberger M.D., who 

specializes in Anti-Aging Treatment and 

Alternative Medicine at The Nevada Center 

of Alternative & Anti-Aging Medicine, has 

utilized the fruit to fight pancreatic cancer 

specifically. Dr. Shallenberger advises his 

patients to use and practice natural 

substances that inhibit cancer cell growth, and has found bitter melon to be an effective tool in 

inhibiting cancer cell growth. Later on Dr. Shallenberger focus on it and found that when bitter 

melon juice is diluted to 5% in water, then it proved to be very effective in fighting pancreatic 

cancer relatively. Bitter gourd was able to damage cancer cell lines by a rate of 90% and 98% 

which is noteworthy in this perspective. The University of Colorado focus on reserching bitter 

melon's effect and found further 64% reduction in the size of the pancreatic tumors respectively. 
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Dr. Shallenberger's research is just one of the noteworthy health benefits bitter melon has to 

offer. Bitter melon has alsotremedously  been used as a remedy for asthma, skin infections, 

stomach problems, high blood pressure, and diabetes symptoms from a long time this fact 

reveals that it is therapeutic value . The plant has been extinisevely used as a traditional 

medicine in China, India, Africa, and the southeastern US locally among masses. 

 

When it comes to its chemical constiuency, Bitter melons are very low in calories but they 

contain high amounts of nutrients. It is an excellent source of vitamins B1, B2, and B3, C, 

magnesium, folate, zinc, phosphorus, manganese, and has high dietary fiber respectively. 

Morever it is rich in iron, contains two time the beta-carotene of broccoli, twice the calcium of 

spinach, and two time the potassium of a banana. One negative aspect about the bitter melon is 

that its bitter taste detracts a lot of people from using and utilizing it, even with all of the 

beneficial nutrients it has to offer. 

 

Health Benefits of Bitter Melon 

¶ Type-2 Diabetes. Bitter melon notably contains phyto-nutrient, polypeptide-P, and a 

plant insulin known to lower blood sugar levels. In addition to that bitter melon contains a 

unique phyto-constituent that has been confirmed to have a hypoglycemic effect which is 

called charantin. Charantin increases glucose uptake and glycogen synthesis inside the 

cells of liver, muscle and adipose tissue. Together, these two reduce blood sugar levels 

in the treatment of type-2 diabetes. 

¶ Eye problems. The high beta-carotene and other properties in bitter melon make it one 

of the finest vegetable-fruit that help alleviate eye problems and improving eyesight. 

¶ Hangovers. Bitter melon can help relieve hangovers by speeding up your body's 

metabolism of alcohol. It also helps cleanse and repair and nourish liver problems due to 

alcohol consumption. 

¶ As a resourse of Folates. Bitter melon is an excellent source of folates. Folates, when 

taken by mothers during their early pregnancy time, would help reduce the incidence of 

neural tube defects in the newborn babies. 
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¶ Liver Cleanse. Bitter melon, especially when consumed as a juice, helps detoxify and 

cleanse your liver. In addition it improves blood circulation and as a result helps relieve 

gout pain. 

¶ Energy: Regular consumption of bitter gourd juice has been proven to improve energy 

and stamina level. Even sleeping patterns have been shown to be improved/stabilized. 

¶ Immune booster: This bitter juice can also help to build your immune system and 

increase your body's resistance against infection. 

¶ Psoriasis: Regular consumption of this bitter juice has also been known to improve 

psoriasis condition and other fungal infections like ring-worm and athletes feet. 

¶ Indigestion/Constipation. Bitter melon stimulates easy digestion and peristalsis of food 

through the bowel until it is excreted from the body. 

 

Best ways to consume bitter melon 

Unlike some other fruits and vegetables it is best to pick a bitter melon that is firm and still 

green. If the bitter melon is starting to turn orange or has soft spots you may want to avoid those 

(the riper the melon gets, the more bitter the taste). 

It is best to clean your bitter melon under cold running water and brush with a soft vegetable 

brush. 

¶ In India it is commonly used in either stir-fries or stuffed with garam-masala, tomato, 

onions, green chilies, garlic and curry leaves. 

¶ Goya chanpuru, Okinawantir-fry with bitter melon, onion, tofu, pork, and eggs, is a 

special dish of health-conscious island inhabitants. 

¶ Known as ampalaya in the Philippines, it has been widely used in special dishes like 

Pinakbet Ilocano, prepared with shrimp paste and mixed with vegetables like eggplant 

and okra. 

¶ Dried, and ground whole bitter gourd has been used in the preparation of iced or milk tea 

in some East Asian regions. 

¶ Bitter gourd is also been used in the pickle preparations 
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ñHealth is the greatest wealthò and ñHealth is like money, we never have a true idea of its value 

until we lose it (Josh Billings)ò are eminent proverbs highlighting the importance of health. 

Health is not just being free from disease or any other abnormality but broadly speaking, it is a 

condition of complete physical, mental and social well-being. There is constant interaction of 

human with environment which is also inevitable. Years of healthy life and quality of life are 

enhanced by maintaining the healthy environment. Environmental factors are responsible for all 

diseases and about 1/4th disease load. All physical, chemical and biological factors external to 

human are component part of environment. Environmental factors are affecting humans, 

animals and plants but current debate is having typically focus on human health.      

 

Global warming is a key physical environmental factor which is changing the global landscape 

of earth and in future it will cause great famines which ultimately results in higher human deaths. 

Ionizing radiations, electromagnetic radiations, occupational environment, industrial noise, 

automobile noise and lot of other physical factors cause the serious nuisance by directly pose 

the inhabitants. Noise pollution is an important environmental factor which causing the multiple 

health disorders. 
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Among chemical environmental factors only tobacco smoke can be considered largest air born 

chemical factor which seriously threatening the peopleôs health. Temperature of cigarette tip is 

around 700oC and of core is about 60oC. Tobacco is transformed into large number of toxic 

compounds by burning at elevated temperature. Smoking alone can cause following disorders; 

Cardiovascular disease (Coronary thrombosis and Cerebral thrombosis), high blood pressure, 

kidney failure, mouth cancer, lung cancer, bladder cancer,  esophagus cancer,  kidney cancer, 

pancreatic cancer, cervical cancer, asthma, muscular degeneration, cataracts, stained teeth and 

gums, periodontal disease, ulcers, paler skin, lower level of vitamin A and erectile dysfunction. 

Combustion of solid fuels, liquid fuels (liquid petroleum) produce smoke having polycyclic 

aromatic hydrocarbons, sulphur dioxide, benzene, lead, carbon monoxide, oxides of nitrogen 

and particulates whereas, all of these compounds have serious health risks. 

Industrial effluents, incineration and fossil fuel combustion discharge oxides of carbon, sulphur 

and nitrogen, polycyclic aromatic hydrocarbons, dioxins and particulate matter. Primary 

pollutants like nitrogen oxides in interaction with UV radiations create the secondary pollutants 

i.e. ozone. Extensive discharge of Methyle Iso Cyanate (MIC) from union carbide caused the 

millions of deaths in Bhopal, India which is known as Bhopal Tragedy. With increasing 

concentration of sulphur dioxide, ozone and other pollutants in the environment, risks of 

bronchitis, asthma and other lung diseases is also increased. Increased load of particulate 

matter in industrially populated areas have increased the risk of mortality and morbidity from 

cardiopulmonary diseases. 

 

Water is also important chemical environmental factor which seriously poses the health issues 

in humans. Leaching of lead in soft water from the pipes contaminate the water and pose 

problem of neurological disorders. Chlorination of water was adopted to purify the water but it  is 

reported that chlorination is also posing the threat of cancer. Floride may be added in the water 

for purification but it caused the mottling of teeth. Extensive application of nitrogenous fertilizers 

in crop fields causing the accumulation of nitrates in the underground water by leaching of 

fertilizer components. Nitrates in the water (natural or anthropogenic resources) causing the 

problem of methaemoglobinaemia (óblue babiesô). Water softeners are used to reduce the load 

of heavy metal toxicity but these are increasing the sodium contents of water. Deposition of 
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hazardous solid waste (municipality or industrial waste) might be harmful either by leaching of 

toxic chemicals or by increasing the particulate load in the air and causing the problem of 

cancer and pulmonary disorders. Acid rain is also causing premature death, increased illness, 

heart and lung disorders (asthma and bronchitis). Oxides of nitrogen and sulfur are present in 

particulate from in acid rain which are inhaled and cause disorders.    

 

Biological environmental factors also having the adverse health concerns are broadly 

categorized into two types which are as following; directly infective or indirectly infective. 

Microbial load in drinking water causing numerous disorders or diseases like cholera. 

Disinfection of water by chlorination proved to be effective but there are still outbreaks occurred 

occasionally which are causing the waterborne infections. Waterborne infections are mostly 

caused by contamination of clean drinking water with soiled water. Water mediated 

bacteriological contaminations are seriously threatening the humans health. 

 

Clinical waste is also posing serious health hazards for the peoples. Clinical waste comprised of 

human tissues, blood, soiled surgical apparatus, veterinary hospital waste, animal carcass, 

cotton wool or cotton swabs, cartridges, used syringes and their needles, broken glass pieces, 

infected discarded sharp instruments, microbiological cultures, infected pathological waste, 

pharmaceutical products, drugs, patientôs urine and other clinical wares. Clinical waste have 

some additional risks relative to household waste, e.g. accidental exposure to broken glass 

pieces and needles may cause serious infections. Proper disposal and maintenance of hygienic 

conditions can prevent the health hazards of clinical waste. There is long list of allergens which 

can pose health hazards. 

 

Some of the allergens are following; Food allergens (milk allergy, egg allergy, wheat allergy, 

peanut allergy, fish allergy, shellfish allergy, sulfite allergy, soy allergy and casein allergy), 

Seasonal Allergies (summer allergy, winter allergy, autumn allergy, fall allergy), pet allergy (dog 

allergy and cat allergy), pollen allergy, mold allergy, aspirin allergy, cosmetic allergy, dust 

allergy, nickel allergy, drug allergy and chemical allergy. All these types of allergies causes 

different sort of problems for human health. There were several natural and anthropogenic 
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environmental disasters which have seriously caused the large deaths and other abnormalities 

in human health. Different global natural environmental disasters are following; global epidemics 

(plague, Spanish flu, HIV/AIDS), arsenic crisis (Bangladesh), Asian earthquake and tsunami 

(2004), Hurricane Mitch of America (1998), Dutch flood disaster (1953), Brazil Roraima wildfires 

(1998), Mount Pinatubo volcanic eruption (Philippines), Ellington, Missouri tornado (1925), 

Beijing and Queensland dust storms. Global anthropogenic environmental disasters are as 

following; Bhopal gas leakage (1984), Chernobyl: Russian nuclear power plant explosion 

(1986), Seveso: Italian dioxin crisis (1976),  London smog disaster (1952), Major oil spills of the 

20th and 21st century, The Love Canal chemical waste dump (1953), The Baia Mare cyanide 

spill (2000), The European BSE crisis (1986), Spanish waste water spill (1998). These natural 

and anthropogenic environmental disasters caused the massive deaths, health problems and 

socio-economic problems. 

 

It is clearly described in the whole above discussion that healthy environment is critically or 

vitally important for healthy human beings. Global climate change and disaster preparedness 

having continues threat for human health by modulating the environmental factors at different 

levels. There is dire need for providing the peoples with healthy environment which will definitely 

results in healthier and longer lives.  

 

In order to make the environment healthy following are the key objectives to be sorted out; 

healthy homes and societies, surface and ground water quality, air quality, disposal of toxic 

substances and hazardous wastes, global environmental health, infrastructure and surveillance. 

It is a generalized conclusion from the whole discussion that environment is the only agenda 

which needs serious consideration for human health promotion. 
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In words of Josue de Castro ñHunger is exclusion ï exclusion from the land, from income, jobs, 

wages, life and citizenship. When a person gets to the point of not having anything to eat, it is 

because all the rest has been denied. This is a modern form of exile. It is death in lifeéò 

Food security is access of all people at all times to enough food for an active and healthy life. If 

sufficient quantities of food are consistently not available to all individuals then we can say that 

they are food insecure. Number of factor can influence householdsô access to food but it 

primarily a function of a householdôs income and the price of food. Householdsô real income is 

directly proportional to the value of domestic currency. Higher real income leads to high level of 

food consumption and devaluation of currency leads to low real income and hence low level of 

food consumption. 

 

The recent devaluation of Pakistani currency has negative effects on the countryôs Gross 

Domestic Product (GDP) per capita, this devaluation can have a time varying effects and a 

major group of the population can be pushed into the food insecure group. Research studies 

shows that devaluation of the currency has bad effects in the short run and countryôs total 

outputs go down to decline.  

 

Almost in all the developing nations of the world agriculture sector remains responsible for food 

availability and raw materials to the industrial sector. In case of Pakistan agriculture sector 

http://www.microbiologyworld.com/
http://www.facebook.com/MicrobiologyWorld


                  Microbiology World       Issue 9       Jan – Feb 2015      ISSN 2350 - 8774 
 

www.microbiologyworld.com                                                       www.facebook.com/MicrobiologyWorld                                          
~ 46 ~  

 
 
 

 

contribute more than 21 percent of the country GDP and is considered the mainstay of 

Pakistanôs economy. More than 67 per cent of the countryôs rural population is directly or 

indirectly linked with agriculture for their livelihood. Whatever happens to agriculture is bound to 

affect the -livelihood and consequently food security of the poor rural people.  

Although, cereals crops and vegetables are considered important to mitigate hunger and secure 

food, livestock are also important contributors to total food production. Moreover, their 

contribution increases at a higher rate than that of cereals. Recent increases in livestock 

products especially in all the developing nations around the world appear to be even more 

spectacular than those achieved for cereals from the green revolution. Animal products are 

primarily a source of proteins and essential amino acids, but when they are a major constituent 

of the human diet they also contribute a significant proportion of total calories. According to the 

economic survey of Pakistan 2012-13 in agriculture value added the share of livestock sector 

was 55.4 percent and it contributes 11.9 percent of National GDP. Moreover, livestock is 

considered a source of employment generation at rural level, helping to reduce income 

variability. 

 

Agriculture sector of Pakistan is adversely effected by the decline in real personal incomes due 

to the devaluation of the currency and price hike of diesel, electricity and increase in the prices 

of other inputs like fertilizers, improved seed varieties, pesticides and labor wage rates and most 

importantly increase in the prices of livestock feed.  

 

Agri Forum Pakistan (AFP) Chairman Dr. Ibrahim Mughal said that poor people were now in a 

fix to either buy flour to feed them or pay electricity bills out of their meager incomes. He said 

that recent increase in electricity will also make wheat, rice, sugar, clothes, lentils, milk and 

other food items 50 to 60 percent dearer thus making life impossible for the poor. It is 

experienced previously that decline of agriculture and shrinking livelihood opportunities have 

resulted in rising poverty especially in the rural areas. 

 

In order to achieve food security in the presence of decreased real per capita income our 

agriculture sector should be sustainable. For agriculture to become truly sustainable, more 
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efficient use of energy and resources is needed, and soil and water must be better preserved. 

Alternative energy sources such as biomass, solar power, and small hydropower can serve to 

reduce the energy deficit in agriculture sector. The development of an appropriate fiscal 

incentive system to prospective energy developers and equipment manufacturers could help 

ease the raw material constraints they face. 

 

Currently 27 commercial, Islamic and microfinance banks with around 3,900 agriculture 

designated branches are facilitating farmers by extending agriculture credit throughout the 

country. These include 19 commercial banks, 2 specialized banks, one Islamic bank and 5 

microfinance banks. These banks provide production and development loans to farming 

community for agricultural activities including crops production, livestock, poultry, fisheries, 

orchards, forestry, nurseries, apiculture, sericulture, etc. But still farmers hesitate to get loans 

from these institutions due to collateral ceiling, high interest rate and lack of awareness. 
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Abstract 

Human genome describes the entire genetic information contained in human DNA, comprising 

of complex nuclear genome and simple mitochondrial genome with genetic compositions of 

80,000 genes and 37 genes respectively (Tom and Andrew, 1999). Notably, human genome 

project reveals that human genomic DNA sequence of diploid chromosome contains 

approximately 3.2 billion base pairs of genomic size of 30,000-35,000 genes (Nelson and Cox, 

2005). However, initial human genome sequence draft contains more than 1.4 millions of 

Single-nucleotide polymorphisms(SNPs) which account for over millions of single-base pair 

differences that contribute to a whole genome-wide variations among individuals (HGPI, 2003). 

These variations in human genome DNA sequence base pairs contribute significantly to 

differences in response to same drug (or vaccine) among individuals within a human population 

(Evans and McLeod, 2003). These genetic variations account for moderate, non-response and 

adverse reactions to a particular drug due to differences in gene encoding drug metabolizing 

enzymes, drug receptors, drug transporters and  drug targets as a result of Single-nucleotide 

polymorphisms (SNPs) in Pharmacogenomics (Richard, 2003). Based on this, these differences 

have clearly showed differences in drug metabolism and toxicity in terms of rate of drug 

disposition and response on individuals (Evans and McLeod, 2003). Evidence from human 

genome project has revealed that each human genome DNA sequence can be tailored for drug 

discovery, development and administration in order to improve drug therapy and personalize 

medications with little or no significant consideration of individualôs body weight, age, height and 

other parameters but solely based on individualôs genomic DNA sequence (Richard, 2003). 
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Introduction 

Clinical evidences have shown that different patients respond in different ways to same drug or 

medication (Kalow, 1962). These variations are often greater among members of a population 

than they are within the same person at different times or between monozygotic twins (Kalow, 

1962). In other words, this variability exists in a large population with considerable intra-patient 

discrepancies in drug responses. More so, it estimated that Single-nucleotide polymorphisms 

account for 20 to 95 per cent of variability in drug disposition and effects (Prince Evans, 1993). 

Although, many non-genetic factors influence the effect of medications, including age, organ 

function, concomitant therapy, drug interactions and the nature of the disease(Evans and 

Mcloed, 2003). Currently, there are numerous cases in which inter-individual differences in drug 

response are due to DNA sequence variants in genes encoding drug-metabolizing enzymes, 

drug transporters and drug receptors (Weber, 1997; Evans and Mcleod, 2003). Unlike other 

factors influencing drug response, inherited genetic determinants generally remain stable 

throughout a personôs lifespan. Clinical observations of inherited genetic differences in drug 

efficacies were revealed in 1950ôs (Ross and Kenakin, 2001; Kalow, 1990; Kalow and Gunn, 

1959; Kalow and Gunn, 1957) giving rise to Pharmacogenetics, and later Pharmacogenomics. 

Pharmacogenomics employs genome-wide approaches to elucidate the inherited basis of 

variation in response to drug (or vaccine). Human Genome Project was used to unravel the 

entire human DNA sequence and identify variations among individuals with respect to single-

nucleotide polymorphisms (HGPI, 2003). DNA sequencing, a molecular technique was used for 

diagnosing the individualôs genome in order to identify single-nucleotide polyphormisms (SNPs) 

which has considerably aided for optimal drug therapy and personalize medication. 

 

Influence of Single Nucleotide Polymorphisms on Drug Receptor 

A clinical experimental study has revealed another link between genetic polymorphisms in B2-

adrenorecptors (coded by the ADRB2 gene) in drug targets and clinical responses. It showed 

that single-nucleotide polymorphisms in the coding gene of the B2-adrenoreceptor can alter the 

process of signal transduction by these receptors (Evans and Mcleod, 2003). Three single-

nucleotide polymorphisms in ADRB2 gene have been associated with changes in expression, 

down-regulation, or coupling of the receptor in the receptor in response to B2-adernoreceptor 
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agonists. Evidently, recent study of agonist-mediated vasodilatation and desensitization has 

experimentally shown that single-nucleotide polymorphisms in ADRB2 gene in patients who 

were homozygous for Arginine (Arg) amino acid at codon 16 had nearly complete 

desensitization after continuous administration of isopretrenol infusion with decreasing 

vasodilatation compared to those with Glycine (Gly) amino acid at codon 16 which had no 

significant change in vasodilatation (Evans and Mcleod, 2003). Consequently, this finding 

clearly suggests that a codon 16 Arg/Arg genotype may identify patients at risk for harmful or 

non-beneficial effects of regularly scheduled therapy with inhaled B-agonists due to decline in 

the peak expiratory flow measured, and also would be recommended alternative therapy 

compared to those with codon-16 Gly/Gly amino acid. In this view, single nucleotide 

polymorphisms can be used to predict treatment for patients for optimal drug therapy. 

 

Influence of Single Nucleotide Polymorphisms in Drug Metabolism 

Significantly, drug metabolism involves several mechanisms by which the body convert drugs 

either to more water-soluble which are excreted from the body or prodrug into therapeutically 

active compounds (Richard, 2003). However, these mechanisms comprise of Phase I and II 

reactions controlled by the genes which synthesize proteins in form of drug-metabolizing 

enzymes. These enzymes catalyze reactions in metabolic pathways. Consequently, study 

carried out revealed that an impairment in a phase I reaction-hydrolysis of muscle relaxant, 

succinylcholine, by butyrlcholinesterase(pseudocholinesterase)- inherited, served as an early 

stimulus for the development of pharmacogenetics, and later pharmacogenomics (Kalow, 1990). 

Approximately 1 in 3500 white subjects has homozygous gene encoding a typical form of 

butyrylcholinestrase, and is unable to hydrolyze succcinylcholine, thus, prolonging the drug-

induced muscle paralysis and consequent apnea (Kalow, 1959). This has clearly showed that 

differences in single-nucleotide polymorphisms(SNPôs) in genes encoding drug-metabolizing 

enzymes result in differences in response of individualsô to a particular drug (or medication). 
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Procedure 

DNA SEQUENCING: A MOLECULAR TOOL FOR OPTIMAL DRUG THERAPY 

DNA sequencing technique has an enormous potential in Pharmacogenomics to yield a 

powerful set of molecular diagnostic method that will become routine tool with which Clinicians 

will select medications and drug doses for individual patients (Evans and  Mcleod, 2003). A 

patientôs genotype needs to be determined only once for any given gene, except in cases of 

somatic mutations, it does not change. This means has provided a way for assaying thousands 

of Single-nucleotide polymorphisms in one assay. It is carried out by collecting blood sample for 

an individual (or patient), and thus, using only a small aliquot for analysis of a panel of 

genotypes. However, 20,000 single-nucleotide polymorphisms in 500 genes can be identified, 

and test for those important determinants for drug disposition and effects (Evans, and Mcleod, 

2003). Furthermore, genotype result will be used to recommend drug or medication for an 

individual.  

 

Conclusion 

The impact of Human genome in the field of Pharmacogenomics cannot be over-emphasized 

because it has provided a molecular basis for understanding drug metabolism and responses. 

More so, it has shown evidences for genome-wide variations among individuals, thus providing 

a molecular diagnostic tool and strategy for drug discovery, development and administration 

irrespective of non-genetic factors which may influence drug therapy. It is believed that the 

application of Human genomic findings in pharmacogenomics will enhance the quality of drug 

production and research in order to personalize medicine for every individual. 
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Introduction 

Stevia rebaudiana is a traditional, ayurvedic herb belonging to family Asteraceae and famous as 

a natural non-calorie high sweetener. Stevia is native to certain regions of South America such 

as Paraguay and Brazil (Sivaram and Mukundan., 2003). High medicinal value and sweetener 

property of stevia is mainly due to presence of alkaloids diterpene glycosides viz. stevioside, 

steviolbioside, rebaudiosides A-E, and dulcoside but which are not metabolized (Brandle et al., 

1998). among these stevioside are most popularized. 

 

Propagation of stevia plant 

Stevia can be propagated by seed, tissue culture and 

vegetative cutting but mostly preferred tissue culture 

technology because its seedling or seed germinations are 

very slow while cutting is limited too and not good for high 

production of stevia crops but the tissue culture technique is 

only alternative for conserve and rapid growth of rare and 

endangered medicinal plant (Murashige and Skoog., 1962). The concentration of sweet 

alkaloids in the leaves of Stevia increases, when the plants are grown under long days. Since its 

Stevia plants 
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first harvest timing at 90 days and another importance of this plant it can be cultivated 4 to 5 

times a year. 

 

Medical importance of stevia 

Stevioside is 300 times sweeter than sugar thus widely recommended for diabetes patients 

without any side effects by Megaji et al in 2005. One gram of Stevia powder consisting of 91% 

steviosidene is equals to 250g refine sugar, but has no calories. Stevioside, comprising 6-18% 

of the Stevia leaf and also rich in trace elements like iron, silica, cobalt, manganese, calcium, 

magnesium, selenium, tin, and zinc, vitamin C, beta-carotene, niacin, thiamine and riboflavin. 

Almost all parts of Stevia plant taste sweet, among these most important one are leaves. Over 

100 phytochemicals have been discovered in Stevia including terpenes and flavonoids which 

have many medical applications like antimicrobial, antiviral, antifungal, anti-hyperglycaemic, 

anti-tumour, anti-inflammatory, anti-diarrheal, diuretic, anti-human Rotavirus activities, anti-HIV, 

hepatoprotective and immunomodulatory effects. It has been used as a healthy alternative to 

sugar for people seeking overall improved health including controlling blood sugar preventing 

hypertension, treating skin disorders, preventing tooth decay and controlling Candida. Their 

application also in different areas like flavour enhancer, used as herbal tea, preparation of 

Pharmaceutical products, food and beverages application as a replacement for sugar and 

artificial sweeteners and also combined with other sweeteners and added to products such as 

chewing gum, tooth paste, mouthwash and even an anti-smoking lozenge. Because it has no 

calories, nontoxic natural substance. Sharipova et al. studied anti-tuberculosis activity of 

glycosides from Stevia and hybrid compounds of steviolbioside and pyridine carboxylic acid 

hydrazides against M. tuberculosis in 2011. 

 

Economically importance of Stevia 

 Popularization of stevia in different industries for commercial purposes around the world and 

today it is commercially cultivated in Brazil, Central America, Japan, China and other major 

countries. Stevia largest producer is China with about 13400 ha of planted area and about 40 

000 tons of Stevia leaves every day. Also, China is  the worldôs largest exporter of stevioside. 

As regards stevia cultivation in the countries of the European continent, there is still no accurate 
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data of the planted area i.e. cultivation is still based on personal needs. The Japanese have 

been using stevia in food products and soft drinks, and for table use. Japan currently consumes 

more stevia than any other country, with stevia accounting for 40% of the sweetener market 

(Jones and Georgia., 2006). However, commercial production of Stevia in Indian market is very 

low due to lack of information on economical production as the plant is relatively new to Indian 

market despite the fact that the plant has been used since a long time by tribal people in India. 

 

Conclusion 

Stevia rebaudiana is a very important medicinal plant and widely application in different area. It 

is commercial applied in all over the world including India, so there is need to protect and widely 

discourage knowledge about stevia. The use of stevioside as natural sweetener is an efficient 

approach to replace chemical sugar for good health. 
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Snakes lives  everywhere from treetops to the forests, 

floor in desert and in the ocean. It lives openly. Snake is 

very dangerous and threat animal for humans and other 

animals. It has ability to sting and produce sever disease. 

Most snakes are non venomous and some are venomous. 

Those that have venom use it primarily to kill and subdue 

prey rather than for self defense. Snake uses smell to 

track its prey. Snake venom causes painful injury or death to humans. 

  

Cobra bite humans, it extremly painful. If snake bite causes bleeding and blister appears on that 

place. Genus Naja is represented in Pakistan by two species and one subspecie. Spectacled 

Cobra also known as ñIndian Cobraò ( Naja naja naja) and Asian Cobra. Subspecie that is Black 

Cobra. Naja Naja is the second most venomous species of Cobra. Black Cobra are members of 

the venomous family of snake known as  ñElapidaò. Elapids 

use their venom both to immobilize their prey and in self 

defense. A bite from a Cobra can Kill a full grown human in 

less than thirty (30) minutes without antivenin treatment. 

Black  Cobra injected a post synaptic neurotoxin into victims. 

This type of toxin inhibit messaging between nerve cells, 

paralysing muscles, leading to respiratory or cardiac failure. 

Snake venom contains neurotoxic, cardiotoxic, cytotoxic and 

other active compounds. Venom composed of different 

protein, peptide and free amino acid  like nucleotides, lipids,  
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carbohydrates and metalloproteinase enzymes. Snake 

venom is a mixture of different enzymes like 

Oxydoreductase, Transferase, Hydrolases and Lyases.  

 

Snake venom also have toxocological property. They exert 

toxic and lethal effect on blood , cardiovascular and 

nervous system. But on the other perspective snake venom 

has potential antioxidant activity there is a great scope for 

further therapeutic application in alleviating the oxidation induces ailments. 

 

Neuro toxin are the outstanding component of snake venom. 

Neurotoxic protein which also have pharmacological 

properties. Venom protein that are enabling such 

pharmacological properties have not been understood in 

detail yet in different research. ñThere are no poisons, only 

poisonous dosesò.  Snake venom produces a large variety of 

antimicrobial peptides that play an important role in natural 

innate immunity and controlling microbial infections. We may 

use protein of venom to destroy or kill pathogenic bacteria, 

virus and fungi. Snake venom pharmacological 

characteristics are well studied to become a novel medicine to human wealth. 

 

Antimicrobial resistance is increasing globally. Impact of this increasing is evident in Pakistan 

with exalation in antimicrobial resistance (AMR) making treatment of infections more difficult and 

expensive. New antimicrobials are continuously necessary for drug design and development for 

treatment of infections involving multi drugs-resistant also looking at snake venom to produce 

such potent and effective antibiotics or drugs through it we may kill pathogenic bacteria, virus 

and fungi. 
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Snake venom protein (such as phospholipase A2, metalloproteinases, serinoproteases, L-amino 

acid oxidases, lectin and other) and peptides (brady kinin potentiators analgesic peptides and 

other) have found practical application as pharmaceutical agents with significant therapeutic 

values. Venom consist of many different substances like protein enzymes which responsible for 

its biological activities therefore, these compound may interact with specific molecule of some 

bacteria. 

 

Phospholipase A2 are enzyme of high medical scientific interest the activity of LAAO and PLA2 

enzymes may be associated with the antibacterial activity of snake venoms phospholipase A2, a 

common toxic component of snake venom has been implicated in various pharmacological 

effects. Phosholipase A2 association of various pharmacological activities with the molecule 

makes it complicated to establish structure function relationship. However compilation of large 

sequence data and modification studies help in understanding the molecule. The essential role 

of phospholipase A2 activity with per-synaptic neurotoxicity is well established. 

 

The enzymatic degradation of phospholipids in the target bacterial membrane may be one of the 

important factor in the bactericidal property of snake venoms. A possible synergistic action 

between antimicrobial peptide and the venom enzymes. Cytotoxin exert adverse effect on cell 

membrane leading to lysis of cell. To date, only few studies have made on the antimicrobial  

activities of snake venom sources are consider to kill bacteria by permeability or distributing 

their membranes. 

 

Snake venom proteins and polypeptides are classified into super families of enzymes and non 

enzymatic proteins. The members of each super family show similarity in their primary structure. 

However  their biological functions are distinct still now. Among non-enzymatic proteins, super 

families of three finger toxins serine proteinase inhibitors, C-type lectin related proteins, artrial 

nutrient peptides and never growth factors have already been well  characterized LAAO, 

phospholipase A2 , metalloprotease are some examples of super family of enzyms. 
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In the Research Microbiology Laboratory of Federal Urdu University Of Arts Science And 

Technology, we are actively engaged in exploring identify the therapeutic effect of snake venom 

from Black Cobra. We checked antimicrobial and antioxidant effect against a number of 

pathogenic bacteria, virus and fungi. The work has been carried out in collaboration with DOW 

University of Health Sciences under the financial support of Dean Research Grant, FUUAST 

 

Salma kanwal is a graduate student, Department of Microbiology, FUUAST, Sikandar Sherwani 

is a Faculty member in the same department. 
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