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Medical importance of medicinal plants 

Tauseef Ahmad 

Department of Microbiology, Hazara University Mansehra, Khyber Pakhtunkhwa, 

Pakistan 

E-mail: hamdardmicrobiologist@gmail.com; Tel: +92-346-9403966 

 

Health related problems is a common problem of human beings, either it is developed or 

developing country of the world. 

Different approaches were used to 

solved and get rid of these 

problems. From thousand years the 

medicinal plants were used to treat 

different diseases. These plants 

have been used as medicines in 

India, Egypt, Greece and China 

form very ancient times. And many 

modern drugs have been developed 

from these plants. The uses of the 

medicinal plants appeared and first 

recorded about 2600 BC from the 

Sumerians and Akkaidians 

[Samuelsson, 1999]. 

 

Now a dayôs once again the researchers and scientists take great interest in the medicinal 

plants because due to emerging of the resistant strain and side effects of the synthetic drugs. 

The medicinal plants have antimicrobial activity, anti-cancer, antioxidant, anti-diabetic, 

antifungal, anticarcinogenic, insecticidal and analgesic. From economic point of view these 

plants have importance [Tipu et al., 2006]. This article is aimed to explore the medicinal plants 

activity against different diseases. 
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Now a dayôs one the most prominent challenge for the world is the emerging of infectious 

diseases like Tuberculosis (TB), Malaria, Dengue fever (DF), Cancer etc. Every year millions of 

peoples are died and infected with these diseases. The new resistant strains emerged and 

decrease the activity of the antibiotics.  Different parts of the medicinal plants seeds, fruits, 

leaves, stems, flower and roots are used against different diseases such as abdominal pain, 

tooth and gum aches, wounds and abscesses, snake bite, treatment of blood coagulation, 

hepatitis, blood cancer, typhoid, urinary bladder diseases, diarrhea, tuberculosis etc [Marwat et 

al., 2008].  Worldwide about 85,000 valuable medicinal plant species were reported [Devi et al., 

2009; Liu and Wang, 2008].  

 

These plants have a verity of chemicals alkaloids, terpenes, flavonoids etc, which is very much 

affective against various diseases [Roberto and Kviecinski, 2008].  Still more than 70% of the 

population depends on the traditional and folklore system of medicine because the allopathic 

medicines have high cost and have side effect [Zaidi, 2001]. In the last two decades the use of 

plants and phytomedicines increased. These plants are used in Pakistan, India, Asia and even 

in United State.  

 

According to World Health Organization currently three quarters of the world's population used 

herbs for the treatment of different diseases [Goeal and Sairam, 2002]. For the treatment of 

arthritis most people used traditional Chinese medicine [Tasang, 2007].  
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Ecological Consequences of Parasitism 

Mr. Bikash Rana 

St. Xavierôs College, Kathmandu, Nepal 

Email id: bikashrana3@gmail.com 

 

Introduction 

Parasites are the organisms that depend on other organisms for food and shelter and can cause 

harm to another organism with which it lives in intimate contact. Ecology is the scientific study of 

interactions among organisms and their environment, such as the interactions of organisms 

have each other and with their abiotic environment.  

Parasites can shape community structure through their 

effects on trophic interactions, food webs, competition, 

biodiversity, and keystone species. The ecological 

interactions of parasites (defined here to include both 

macroparasites and microparasites) are often challenging 

to observe. 

 

Parasitism and Trophic Interactions  

Parasites can function as both predators and prey. Parasites that feed on hosts engage in a 

special type of predation. Alternatively, parasites can also serve as important sources of prey. 

For example, predators on islands in the Gulf of California, including lizards, scorpions and 

spiders, are one- to two orders of magnitude more abundant on islands with sea bird colonies 

because they feed on bird ectoparasites (Polis & Hurd 1996). Predators also inadvertently 

consume parasites during the consumption of infected hosts (Johnson et al. 2010). When 

macroparasites are relatively large, such as nematodes in the gut of vertebrate hosts, the 

contributions of parasites to the diet of predators can be significant. The roles of parasites as 

predators and prey suggest that considerable amounts of energy may directly flow through 

parasites in food webs, despite their small size and cryptic nature. 

  

Fig: A tomato hornworm is covered with 

cocoons of pupating braconid wasps 
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In some cases, predation can serve as a vehicle of transmission, allowing a parasite with a 

complex life cycle to move from one host to another. Parasites that infect new hosts via trophic 

transmission frequently alter their host's behavior or morphology in ways that increase predation  

risk, thereby aiding the parasite in reaching the next host in its life cycle. For example, estuarine 

killifish infected with the trematode Euhaplorchis californiensis exhibit erratic swimming behavior 

that ultimately makes them up to 30 times more susceptible to bird definitive hosts. The roles of 

parasites in predator-prey interactions are rarely obvious, yet they may influence the outcome of 

trophic interactions at the community scale. 

 

Parasitism, Food Webs, and Ecosystem Energetics  

Considering the prominent roles played by parasites in trophic interactions, we might expect 

parasites to strongly influence food web characteristics. Recent efforts to include parasites in 

food webs have revealed sharp changes in the topology of food webs, including species 

richness, the total number of links, food chain length (the number of trophic levels in a web), and 

connectance. Integrating parasites into food webs also suggests that the classical Eltonian 

pyramid (Elton 1927) may need to be revised: if parasites feed at a trophic level above their 

hosts, parasites would occupy the pinnacle of this new pyramid (Sukhdeo & Hernandez 2005), 

which would be a significant departure from the traditional placement of top predators at the 

peak of the food chain. 

For decades, parasites were omitted from the study of food web ecology based on the 

assumption that they contributed negligible biomass to ecosystems. Measuring biomass, or 

productivity, allows us to quantify contributions of organisms to ecosystem energetics. However, 

when parasite biomass was actually measured on an ecosystem scale, the results challenged 

the notion that parasites are unimportant in ecosystem energy flow. While much remains to be 

learned about the roles of parasites in food webs, the classical approach of omitting parasites 

from considerations of food web ecology could lead to serious errors in our understanding. 

 

Parasitism, Competition, and Biodiversity  

Parasites can influence biodiversity when they alter the outcome of competitive interactions 

between host species, a phenomenon termed parasite-mediated competition (Price et al. 1986). 
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In some cases, this occurs when a tolerant host species amplifies a parasite's abundance, 

causing an indirect negative effect on a second, less tolerant host species. For example, the 

displacement of red squirrels by grey squirrels in Britain may have been facilitated by a 

parapoxvirus (Tompkins et al. 2003). The virus infects both species, but native red squirrels are 

highly susceptible, whereas invasive grey squirrels experience relatively minor negative effects. 

In this case, a micro parasite has probably facilitated a biological invasion, thereby reducing 

local biodiversity by eliminating populations of one host species. 

Parasites can also positively contribute to biodiversity by allowing a competitively inferior 

species to coexist with a dominant species. For example, Anolis gingivinus outcompetes Anolis 

wattsi everywhere on the Caribbean island of St. Maarten, except the isolated interior of the 

island. Both lizards host a malarial parasite, Plasmodium azurophilum, but the two lizards co-

occur only where A. gingivinus is heavily parasitized. This suggests that malaria reduces the 

competitive ability of the dominant lizard, thereby allowing the competitively inferior lizard to 

coexist (Schall 1992). 

 

Parasitism, Keystone Species, and Ecosystem Structure 

The effects of parasitism on ecological communities can be particularly pronounced when the 

hosts are keystone or dominant species with important functions in an ecosystem. For example, 

Diadema urchins in the Caribbean experienced a massive die-off associated with microbial 

pathogens, eliminating the keystone roles of urchins as grazers and bioeroders on coral reefs. 

 

Concluding Remarks  

The prominent roles of parasites in food webs, competitive interactions, biodiversity patterns, 

and the regulation of keystone species, make it clear that parasites contribute to structuring 

ecological communities. Yet we have only begun to dissect the complex roles played by 

parasites in community ecology. Patterns of increased disease emergence in wildlife, with 

potential implications for human health and wellbeing, make it an especially relevant time to 

further integrate parasitism into community ecology and improve our understanding of the roles 

of parasites in nature. 
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Interview with Prof. Dr. Dwij Raj Bhatta 

 

Q) Prof. Dr. Dwij Raj Bhatta is a renowned professor of 

Microbiology and researcher at Tribhuvan University, 

Kathmandu, Nepal. You are well known from the 

background of Salmonella and ESBL research. Before 

knowing more about your research experiences, we 

would like to start off with your early childhood days. 

How you used to take medical science during your 

schooling? How your parents used to influence you 

about your higher studies and then going for research? 

Comment: I was born in hilly district of far western 

Nepal Baitadi, near Indian border and also headquarters 

of the district.  I spent my early childhood as a happy first child in our joint family with my 

grandfather, my grandmother and cousins. My grandmother was my first teacher. At the age of 

3 she has started my formal education. She was literate even at that time and now aged 95.  I 

learned to write all Nepali alphabets within a year with her.  My grandfather was my best friend 

and taught me to read and write Nepali words, improved my handwriting. He used tell me many 

stories, and I learn many Hindu slokas and epics.  

Both of my grandparents shaped me to be an educator. Then at the age of 4, I joined a village 

primary school and learned simple arithmetic, Nepali barnamala and English alphabets.  I joined 

a high school known as Birendra high school at class 4. I passed my SLC in first division in 

2039.  

I was the quiz captain, chairperson of student club, used to participate in all district level 

extracurricular activities such as speech competition, essay writing etc during my school life. I 

was interested in science from my school days.  I was favorite child for my mother, my father, 

my uncles and all family members.  

Then I joined Government Inter College in Pithoragarh, India and passed my ISc in first division. 

I then studied in Trichandra College and passed my BSc in 2044 B.S. I was a quiz captain of the  
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college and participated in many competitions such as GAA. Initially, I joined MSc chemistry in 

TU in 2045. During that period, I actively advocated to open MSc microbiology program in TU. 

Finally, in 1990 I left chemistry and joined Microbiology as historical first batch of MSc 

microbiology in TU and in Nepal. In those college days I learned real life lessons and learn to be 

self sufficient and independent. But I can say that I had a very happy childhood I remember 

those days as my best days in life.  

 

Q) You have done your PhD from University of Pune, India. So how was the diversity of the 

research background you feel in our country Nepal and India? 

Comment: In University of Pune, all professors are very powerful authorities and are 

professional in their approach. They focus on the priority research and they value the research 

outcome and they encourage people to be professional researcher rather than manipulative. We 

do not have any research priority and we do not value and respect the experts and professors. 

In India UGC and DBT has a list of their full professors of microbiology and they get grant if they 

wish to do research without a complicated process. 

 

Q) Can you please tell something about the latest research you have been working with? 

Comment: I am working with MRSA contamination in hospital settings, ESBL, Salmonella 

Typhi, Paratyphi whole genome sequencing with scientist from DTU Denmark, Department of 

medical science Thailand and CDC Georgia Atlanta. We are also working for identification of 

normal bacterial flora in many ethnic group in Nepal.I am working with Shigella with French 

collaborator and Vibrio, entropathogenic E.coli along with my PhD students and an international 

collaborator. Recently we have concluded molecular study on circulating clades of Rabies virus 

in Nepal published in Plos online. From the study, we were able to develop a new candidate 

Rabies vaccine in Nepal. One of my PhD students is working on Actinomycetes and we are 

trying to identify new bioactive compound for future use. 
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Q) During the course of your research experience have you ever come up with a bacterium 

which you find very hard to disinfect it because of its high resistance? Resistance of bacterium 

is acquired based on the resistance genes present in their plasmid. Have you come up with any 

research technique to reduce copy numbers of the plasmid of those bacteria? 

Comment: In our research, we have isolated multidrug resistant, ESBL producing, Carbapenam 

resistant bacteria. These are serious threats to effective treatment. Since the biocide resistant 

bacteria are emerging we should think of redesigning disinfection and sterilization protocols in a 

hospital setting. 

 

Q) The techniques used earlier had been more complicated. With the invention of sequencing 

techniques, PCR and multiple analysis technique helped people to overcome hurdles of 

research nowadays. How you compare the earlier techniques and the current techniques of 

research you use. 

 

Comment: PCR based methods are best, efficient, and specific tools for rapid diagnosis of 

diseases and supplementary techniques for the confirmation of mutations of many culturable 

pathogens. Typing can be done easily. They can be used as identification techniques for many 

non culturable microorganisms. Convention techniques of serotyping and biotyping sensitivity 

testing are supplemented with PCR based techniques. Whole genome sequencing is relatively 

expensive but newest one. 

 

Q) You have received multiple awards like Nepal Bidyabhusan Ka and National Educational 

Award. If you could recall, does these awards gave you zeal to work forth with your research? 

Comment: Yes really. After these awards I have enrolled 7 PhD students under my supervision. 

They are generating good publications. I became professor and published more than 80 

research publications. I am having very good international research collaboration with other 

reputed professors of my field.  
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Q) You have published more than 70 research articles in indexed journal. How important is 

publishing the articles after doing some research work? 

Comment: If you publish it, than only the world knows how important your research is. 

 

Q) Being a professor and researcher you might have faced varied controversies during the 

course of your research. How you used to overcome them and stayed focused in your work? 

This will definitely provide a better understanding and will grow motivation among young 

researchers and students. 

Comment: During early stage of career I was a beginner researcher. I have also faced difficulty 

in writing scientific articles and even many instances I used hesitate to submit my findings to 

reputed journals. 

Then I started reading reviews and original articles and always in need of commenting positively 

on the findings of others. Now at this stage I can review others work, and I am able to draw 

important conclusion from the researches done by others and by myself. 

 

Q) As being the member of ASM and WHO, how have you being contributed in the field of 

microbiology and research areas internationally and nationally? 

Comment: I am contributing in WHO global food borne infection network as resource person 

and expert member on Salmonella and mostly drug sensitivity pattern. I am collaborating with 

other members of WHO centre in Denmark, Thailand and CDC and working on Typhi, E.coli, 

and WGST of Paratyphi. We also are generating joint publications. I am active in ASM for 

suggesting the conference themes, writing and contributing the conference presentations in 

emerging infectious disease research group meetings.  

 

Q) We know you are one of the founding member of Nepalese society for microbiology which is 

not so active these days. Like other countries, why don't we promote Microbiological activities in 

our Country Nepal through this society? 

Comment:  Not only a founding member, many young people may not know that I am a founder 

general secretary of Nepalese society for microbiology and the Society was registered by me in  
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those days. I have coordinated first national conference of microbiology as organizing secretary 

during that period. I still feel that this society could do many things. I am always ready to give 

positive feedback and active contribution once again if younger generation feels it is very 

necessary. 

 

Q) You had been visiting professor at St. Xavierôs College, Kathmandu, Nepal. How you interact 

with your students about the research you carry out? Do you influence your students to think 

over any complications of medical research? 

Comment: The students there are very active, disciplined, and very curious and have an 

inquiring mind. I always answer them if I know and intact with them on the possible research 

areas in each topic. For me purpose of teaching microbiology is to stimulate young students for 

research. 

 

Q) How do you see the probability of doing gene level research in our country Nepal? 

Comment: Yes we are having laboratory facilities for cell culture, PCR and gene sequencing in 

many academic institutions. Good researches are possible by collaboration among institutions, 

students, researchers, faculties and among scientists level. Professors of respective field should 

guide and monitor such a collaborative work.   

 

Q) According to you, what can one individual do for the progress and development of 

Microbiology in Nepal? 

Comment: If one can be honest, they must honor their profession, feel pride for their 

achievement and should value their own academic qualification and similar qualification of 

others. Then one individual can advocate for more research and job opportunities in Nepal. 

They can be policy makers and /or they can influence policy makers for development of 

microbiology in Nepal. It requires continuous advocacy and fair play. 

 

Q) While concluding your journey of research, we would like to know your personal message 

towards young researchers and students of microbiology. 
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Comment: Personally, students should try to apply for PhD to US, Europe, Japan, and 

Germany or any other country where they can learn more and become expert of their field. They 

should have a goal to do quality research, publish good papers, in peer reviewed, refereed, 

indexed and reputed journal with high impact factor. They can join research group and 

academic institution and lab of reputed professors in the world and can win the Nobel Prize 

also. 

 

Q) There is obvious a wonderful happy life behind research which help in focusing any work. 

Thereby would like to know about your life apart from research. 

Comments: Despite my busy schedule, I prefer to enjoy holidays with my wife Dr Luna and with 

my two daughters.  I am grateful to my wife, who is a molecular virologist, for her 

encouragement and support in personal and professional matter. I am happily married for the 

last 20 years and I am here because of her continuous support. 

 

Your additional Comments (if any):  

Thank you Sagar for giving me opportunity to speak few words and to interact with you 

and your team. Congratulation for an excellent effort to publish the Magazine. 

 

Advice for Contacting Prof. Dr. Dwij Raj Bhatta 

Address of correspondence: 

Central Department of Microbiology, Tribhuvan University,  

Kirtipur, Kathmandu, Nepal;  

Tel: 977-14331869 (O); 977- 98412268329 (Mobile) 

Email: nidwija@wlink.com.np 

Interview Taken By: 

Mr. Sagar Aryal 

Editor-In-Chief, Microbiology World 

www.microbiologyworld.com 

info@microbiologyworld.com 
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Hepatitis E 

Miss Pratiksha Pokhrel 

St. Xavierôs College, Kathmandu, Nepal 

Email id: pratiksha.pokhrel54@gmail.com 

 

Introduction 

Hepatitis E is a serious liver disease caused by hepatitis E virus. Hepatitis E virus is a cause of 

waterborne hepatitis, especially in developing countries. Hepatitis E virus is a small non- 

enveloped with a diameter of 27-34nm, positive sense ss RNA icosahedral virus with 7.5 kb 

genome. The genome of hepatitis E virus 

contains 3ǋ poly A tail and short 5ǋand 3ǋ 

noncoding region (NCR). It encodes three 

open reading frames that are used to 

express different proteins. ORF 1 that 

encodes a polyprotein that undergoes post 

translational cleavage into multiple non-

structural proteins required for viral 

replication, ORF2 that encodes the capsid 

protein, ORF3 that encodes a small 

immunogenic amino acid phosphoprotein. The proteins encoded by ORF2 and ORF3 are 

produced from a bicistronic subgenomic (SG) mRNA. A junction region (JR) is present between 

ORF1 and the start site of the subgenomic coding region. Therefore, the coding region for 

ORF2 overlaps with ORF3, but neither overlaps with ORF1. The 5ǋ end of the HEV genome 

contains a 7-methylguanosine cap structure, and the genome is organized as 5ǋ NCR-ORF1-JR-

ORF3/ORF2-3ǋ NCR. Two cis-reactive elements (CRE) have been identified in the genome. The 

first CRE is essential for HEV replication and overlaps with both the 3ǋ end of ORF2 and the 3ǋ 

NCR. The second CRE is located in the junction region, and both the sequence and structure of 

the stemïloop in the junction region are crucial for HEV replication. Furthermore, the second 

CRE may be the promoter for the 2.0-kb SG mRNA. 
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Epidemiology  

Global epidemiology 

Reservoir: Human and some primates act as reservoir. 

 

Hepatitis E is an important enteric infection causing large scale outbreak in many part of the 

world. The earliest outbreak occurred in Kanpur city, Utter Pradesh, India in 1991 where over 

79000 clinical cases were reported. Epidemics of Hepatitis E have been reported in Southeast 

and Central Asia, northern and western Africa and Mexico. 

 

The highest prevalence of infection occurs in regions where low standards of sanitation promote 

the transmission of the virus. High case fatality rate upto 20% in pregnant women affected in 

their third trimester of pregnancy. 
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Hepatitis E is found worldwide and different genotypes of the hepatitis E virus determine 

differences in epidemiology. For example, genotype 1 is usually seen in developing countries 

and causes community-level outbreaks while genotype 3 is usually seen in the developed 

countries and does not cause outbreaks. 

Globally, 70,000 deaths and 3.4 million cases of acute hepatitis E are attributable to infection 

with hepatitis E virus genotypes 1 and 2 

 

Epidemiology in Nepal 

In Nepal Hepatitis E is a major public health concern, and the Kathmandu is the hyper-endemic 

area of the Hepatitis E virus infection, common cause of jaundice and acute liver failure in 2006-

2007. Recent Hepatitis E outbreaks occurred in the Biratnagar City, Nepal on May, 2014 where 

over 6000 were infected, 9 were died, 80 were in critical condition and 35 were receiving 

treatment in intensive care unit in different hospitals. The disease was caused by the water 

distributed by the Nepal Water Supply Corporation, without prior testing. 

 

Transmission 

Hepatitis E is transmitted mainly through faecal-oral route due to fecal contamination of drinking 

water. Other transmission routes are: 

¶ Food borne transmission from ingestion of products from infected animals 

¶ Transfusion of infected bloods 

¶ Vertical transmission from pregnant woman to fetus 

 

Outbreaks are associated with contaminated water in countries with poor sanitation. The 

ingestion of raw or uncooked shellfish has also been identified as the source of sporadic cases 

in endemic areas. 
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Pathogenesis 

In monkeys, viral replication apparently causes liver damage. The immune response 

successfully eliminates viraemia. Seroconversion marks the clearing of virus from feces and 

blood. Severe or fulminant cases may show sub massive and massive hepatic necrosis.  

 

Pathogenesis of hepatitis E virus is not completely understood. 

 

Symptoms 

The incubation period of Hepatitis E virus ranges from 3-8 weeks with mean of 40 days. 

The sign and symptoms of Hepatitis E virus include: 

¶ Jaundice (yellow discoloration of the skin and sclera of the eye, dark urine and pale 

stool) 

¶ Anorexia 

¶ Hepatomegaly 

¶ Abdominal pain and tenderness 

¶ Nausea and Vomiting 

¶ Fever 

¶ Fatigue 

¶ Joint pain 

 

The ratio of symptomatic to asymptomatic infection in outbreak is range from 1:2 to 1:13. 

 

Risk groups 

¶ People in overcrowded, unsanitary areas 

¶ Young adults aged 15-40 years 

¶ Pregnant women 

¶ Children but generally asymptomatic 
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Diagnosis 

Cases of hepatitis E are not clinically distinguishable from other types of acute viral hepatitis. 

Diagnosis can be confirmed by the detection of specific IgM and IgG antibodies to Hepatitis E 

virus but commercial test kits are not available. Additional tests include reverse transcriptase 

polymerase chain reaction (RT-PCR) to detect hepatitis E virus RNA in blood and/or stool. 

 

Treatment 

Hepatitis E is usually self-limiting. There is no specific antiviral drug available. Treatment is only 

based on supportive therapy. 

Hospitalization is required for people with fulminant hepatitis and should be considered for 

symptomatic pregnant women. 

A vaccine based on recombinant viral proteins has been developed and recently tested in a 

high- risk population (military personnel of a developing country).The vaccine appeared to be 

effective and safe, but further studies are needed to assess the long-term protection and the 

cost- effectiveness of hepatitis E. 

 

Prevention 

Prevention of Hepatitis E depends on: 

¶ Good sanitation and the availability of clean drinking water. 

¶ Establishing proper disposal systems to eliminate sanitary wastes. 

¶ Avoiding drinking water of unknown purity. 

¶ Maintaining hygienic practices such as hand washing with safe water, particularly before 

handling food. 
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Mystery behind the body`s defense: Organs of 

Immune System 

Mr. Shaikh Rajesh Ali 

Assistant professor, Dept. of Microbiology, 

Acharya Prafulla Chandra College, New Barrackpore, Kol-131 

 

Organs of the Immune System 

A number of morphologically and functionally diverse organs and tissues have various functions 

in the development of immune responses. These can be distinguished by function as the 

primary and secondary lymphoid organs. The thymus and bone marrow are the primary (or 

central) lymphoid organs, where maturation of lymphocytes takes place. The lymph nodes, 

spleen, and various mucosal associated lymphoid tissues (MALT) such as gut-associated 

lymphoid tissue (GALT) are the secondary (or peripheral) lymphoid organs, which trap antigen 

and provide sites for mature lymphocytes to interact with that antigen. In addition, tertiary 

lymphoid tissues, which normally contain fewer lymphoid cells than secondary lymphoid organs, 

can import lymphoid cells during an inflammatory response. 

 

Most prominent of these are cutaneous-associated lymphoid tissues. Once mature lymphocytes 

have been generated in the primary lymphoid organs, they circulate in the blood and lymphatic 

system, a network of vessels that collect fluid that has escaped into the tissues from capillaries 

of the circulatory system and ultimately return it to the blood. 

1. Primary lymphoid organ or central lymphoid organ that produces appropriate 

microenvironment for development and maturation of lymphocyte. 

The primary lymphoid organs are- 

a) Bone marrow ï Besides being the hematopoietic organ, the 

bone marrow is the place where B cells mature in mammals. In 

birds, the organ for B cell maturation is called the bursa of Fabricius, 

and the name B lymphocytes derived from this organ. Now, not all 
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mammals have the bone marrow as the primary lymphoid organ for B cell maturation. Cattle 

and sheep use a lymphoid organ known as the Peyerôs patch of the intestine. As with the T cells 

in the thymus, B cells are subjected to a selection process that eliminates B cells with self-

reactive antibody receptors.  

 

b) Thymus - The lymphoid organ where the T cell are matured. It is a bi-lobed organ 

situated above the heart. The organ is surrounded by a capsule, and each lobe is divided into 

lobules separated by trabeculae. Each lobule has two compartments: the cortex is the outer 

region and is densely packed with immature lymphocytes called thymocytes. The medulla is the 

inner compartment and is sparsely populated with 

thymocytes. Immature T cells coming from the bone 

marrow enter the cortex where they divide intensely, 

and then migrate to the medulla to finally leave the 

thymus. Thymocytes are imbedded into a three-

dimensional stromal cell network composed by 

epithelial cells, interdigitating dendritic cells 

(dendritic cell of lymphoid tissues), and 

macrophages. Antigenic diversity of the T-cell 

receptor is generated in the thymus. The thymus is the place where lymphocytes learn to 

recognize foreign antigens and disregard self-antigens. This process is known as thymic 

selection and involves the programmed cell death of cells that a) are unable to recognize self-

MHC molecules and b) have high affinity for self-antigens associated to MHC. 95-99% of 

thymocytes die while maturing due to selective processes.   

 

2. Secondary lymphoid organ or peripheral lymphoid organ are trapt antigen from 

different tissues and are site where mature lymphocyte can interact effectively with antigen 

molecule. The secondary lymphoid organ are four types- 
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a) Lymph nodes: Lymph nodes are bean-shaped structures localized at the juncture of 

lymphatic vessels. They are the first organized lymphatic 

tissue to encounter antigens coming from the tissues. 

Lymph nodes are divided into three regions:  

 Cortex: It contains primary follicles, 

macrophages and follicular dendritic cells. When the 

antigen enters the node, primary follicles develop into 

secondary follicles with its germinal center. The cortex is 

known as the thymus-independent region as there are no T-lymphocytes 

 Para cortex: It is populated by T lymphocytes and dendritic cells. It is known as the 

thymus-dependent region.  

 Medulla: It is populated by activated lymphocytes. 

 

Antigens enter the lymph node, and are trapped by dendritic cells. These cells present the 

antigen to TH cells in the paracortex. Few activated TH cells and some B cells migrate to the 

cortex to interact with the primary follicle. In the primary follicle, interactions between follicular 

dendritic cells, B cells and TH cells induced the development of secondary follicles. Plasma 

cells differentiate in the germinal centers and migrate to the medulla, where they leave the 

node.  

 

b) Spleen: The spleen is a large organ situated in the upper left abdominal cavity. While 

lymph nodes are specialized in trapping antigens from 

tissues through the lymph, the spleen traps blood-borne 

antigens. These have two regions:  

 Red pulp: Is populated by macrophages and 

erythrocytes. In this region old and defective erythrocytes 

are destroyed. 

 White Pulp: Surrounds the branches of the splenic 

artery forming two regions:  
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1. Periarteriolar Lymphoid Sheath (PALS): Populated mainly by T lymphocytes. 

2. Marginal Zone: located peripheral to the PALS, it is rich in B-lymphocytes organized in 

primary follicles. 

 

Antigens coming from the blood enter the spleen by the splenic artery to the marginal zone. 

There, antigen is trapped by interdigitating dendritic cells and carried to the PALS. In the PALS, 

the interdigitating dendritic cells present the antigen together with MHC class II molecules to TH 

cells. Activated TH and some B cells then migrate to the marginal zone to interact with the 

primary follicles. Primary follicles develop into secondary follicles.  

 

c) Mucosal-associated lymphoid tissues (MALT): Mucous membranes cover the 

digestive, respiratory, and urogenital tracts. They are the major sites of entry for most 

pathogens. Hence, these sites are protected by a group of lymphoid tissue known as mucosal-

associated lymphoid tissue (MALT). Tonsils are important MALTs. 

Plasma cells in MALTs exceed in number those found in lymph nodes, spleen, and bone 

marrow combined. The lamina propria, under the epithelium has large numbers of B cells, T 

cells, plasma cells, and macrophages in follicles. The transport of antigens from the cavity of 

digestive, respiratory and urogenital tracts is done by specialized cells known as M cells. These 

cells have pocket in the basolateral region of the membrane that contains B cells, T cells and 

macrophages. Antigens are transported by endocytosis from the lumen of the tract to the 

pocket. M cells are located in inductive sites, regions of the mucous membrane that lie over 

organized lymphoid tissue. 

 

d) Cutaneous-associated lymphoid tissues (CALT): The epidermis contains specialized 

cells called keratinocytes that secrete cytokines. These cytokines can induce inflammatory 

responses. These cells can also present antigens to TH cells. In the epidermis there are 

Langerhans cells, which are dendritic cells that after contact with the antigen migrate to the 

regional lymph nodes where differentiate into interdigitating dendritic cells. In the epidermis 

there are intraepidermal lymphocytes. 
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Insight into antibiotic misuse: world experiences 

and threat 

Mr. Gaurab Karki 

Department of Microbiology, St.Xavierôs college, Kathmandu, Nepal 

Email id: gaurab.karki.gk@gmail.com 

 

Antibiotics are chemicals produced by a microorganism or prepared partially or totally by 

synthetic means that inhibits growth or kills other microorganisms at low concentration. 

Antibiotics are employed extensively to treat 

infectious, diseases in humans, animals and 

plants. Antibiotics were known by their 

activities long before they were named. The 

accidently discovery of antibiotic penicillin in 

1927, opens the era of antibiotics. Since then 

several thousand of antibiotics have been isolated and identified. 

 

The discovery of ñmagic bulletsò by Alexander Fleming was one of the most remarkable break-

through in the field of medicine; owing to the fact that humanity was saved and is still being 

saved by these agents from the untoward and killing prowess of pathogenic bacteria .But this 

very significant discovery however, was inundated by the emergence of resistant strains of 

bacteria that can thrive even in the face of an antimicrobial onslaught. Antimicrobial resistance 

limits the life span of a drug, thus making it difficult and even more expensive to treat an 

infection. 

 

Antibiotic are normally used to treat microbial diseases. However, excessive use of antibiotic 

may lead to the development of antibiotic resistance in pathogenic bacteria. Antibiotic resistant 

bacteria have the ability to resist toward the actions of drugs. The development of antimicrobial 
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resistance in pathogenic bacteria constitutes a public health risk, as it may potentially affect the 

efficacy of drug treatment in humans. 

 

What is antibiotic misuse? 

Antibiotic misuse, sometimes called as antibiotic abuse or antibiotic 

overuse of antibiotic, with potentially serious effects on health. It is a 

contributing factor to the development of antibiotic resistance, including 

the creation of multidrug-resistant bacteria , informally called òsuper 

bugsò: relatively harmless bacteria can develop resistance to multiple 

antibiotics and cause life ïthreatening infections.  

 

How are antibiotic misused? 

1. Inappropriate prescription: A major cause of bacterial resistance to antibiotics is the 

inappropriate prescription of drugs by medical doctors. For eg. sore throat is one of the common 

infection for which patients seek medical care .most of the patients are given antibiotics, even 

though most of the upper respiratory infections are caused by viruses, are not affected by 

antibiotics. In recent research conducted by WHO in different part of world shows 60% of 

antibiotics were wrongly prescribed in Nigeria, 20-50% of antibiotics used inappropriately in 

hospital setting and 25-45% in community setting in US. 

 

2. Misuse of drugs by patients: There is evidence to suggest that the misuse of antibiotics by 

patients may also contribute to the problem. Some patients save unused medicine and take 

later for another illness or pass it to other ill family members or friends .Most of the patients 

were found not completing the course of drugs. Self-medication practice is common in 

developing countries like Nepal. 

 

3. Prescription pattern: In many countries antibiotics can be directly bought without medical 

prescriptions. However there are some countries to have legislation but not put into force by 

health authorities. In a research in Kathmandu, Nepal, it was documented that all 100 

pharmaceutical retailers contacted by a mock patient engaged in diagnostic and therapeutic 
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behavior beyond their scope and training or legal mandate. Unnecessary antimicrobial agents 

were dispensed by 97% and 38% of retailers for diarrhea and dyes-urea   respectively. 

 

4. Misuse of antibiotics in Agriculture: Misuse of antibiotics occurs not only in medicine but also 

in Agriculture. The worldwide increase in the use of antibiotics in farm animals, especially for  

poultry  production to treat and prevent bacterial infections and as growth promoters in feeds 

has increased microbial resistance to antibiotics. A large numbers of antibiotics using in farm 

are also used to treat human during infection. WHO also noted that excessive use of antibiotics 

in food animals contributes to the development of drug resistant bacteria that can be transmitted 

to humans through food. In a study, 17 types of antibiotics were found using in poultry 

(Amoxicillin, Doxycycline, Gentamicin, Enrofloxacin, Tetracycline, Oxytetracycline, 

Erythromycin, Neomycin, Sulfadiazine, Trimethoprim, Norfloxacin, Amikacin, Macrolides, 

Aminoglycosides, Sulfonamidede, Penicillin, etc) in Nepal, which are frequently used to treat 

human infections. 

 

Global threat; development of drug resistant strains: 

Antibiotic resistance is resistance of bacteria to an antibiotic that was originally effective for 

treatment of infections caused by it, resistant bacteria are able to withstand the effect of 

antibiotic so that standard treatment become ineffective and infections persists, increasing the 

risk of spread to other. The evolution of resistant strains is a natural phenomenon. The overuse 

and misuse of antibiotic accelerates the emergence of drug resistant strains. According to 

WHO, the resistance to antibiotics is an ability of bacterial population to survive the effect of 

inhibitory concentration of antimicrobial agents. Intensive and extensive antibiotic use can lead 

to the establishment of a pool of antibiotic resistance genes in the environment. For example, 

the use of flouroquinolone antibiotics in broiler chickens has caused an emergence of resistant 

Campylobacter in poultry. Administration of avilamycin as a growth promoter resulted in an 

occurrence of avilamycin-resistant Enterococcus faecium in broiler farms . Potential transfer of 

resistant bacteria from poultry products to human population may occur through consumption of 

inadequately cooked meat or handling meat contaminated with the pathogens.  
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Antibiotic resistance is a continuous evolving and dangerous consequences of misuse of 

antibiotic. The WHO recently reported that more than 95% of Staphylococcus aureus, worldwide 

is resistant to Penicillin and 60% to Methicillin (MRSA).similarly more than 20% of Enterococcus 

are resistant to Vancomycin; which is once considered as antibiotics of last resort. Due to 

increasing misuse of drugs, new resistance mechanisms have been emerging and spreading 

globally threating human ability to treat common infectious diseases, resulting in prolonged 

illness, higher health care expenditure, and  greater risk of death. 

 

a) Resistance of E.coli to fluoroquinolone (one of the most widely used antibiotic for oral 

treatment of urinary tract infection) is widely spreading. 

 

b) Resistance to first-line drugs to treat infections caused by Staphylococcus aureus is also 

widely spreading. 

 

c) Resistance to treatment of last resort (i.e. Carbapenem) for life threatening infections caused 

by common intestinal bacteria has been spreading globally. 

 

d) Development of multidrug resistant tuberculosis. Misuse of drugs to treat TB, owing to the 

prescriber or the patient, can lead to the loss of drug sensitivity, giving rise to various forms of 

drug resistant TB. Prescription of inadequate regimens, inappropriate supply of drugs and poor 

adherence may result in resistance. Resistance occurring under drug pressure in a patient 

initially affected by a drug-sensitive strain is known as acquired drug resistance. Spread of the 

resistant strain to a previously healthy person results in a phenomenon known as primary drug 

resistance. 

 

e) New research indicated that children who receive antibiotics before their first birthday are 

significantly more likely to develop asthma by the age 7 than those not receiving antibiotics. 
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Lesson to be learned: 

Antibiotics save life and prevent from infection cause by pathogenic bacteria. However in case 

of misuse of antibiotics, situations become more worsen. No disease can be cured with 

medicine if a patient has developed the 3rd stage of antibiotic resistanceò and this is an 

alarming prospect for tomorrow. 

 

How to tackle the problem? 

Antibiotic misuse is an important risk factor in bacterial resistance. In developed countries, 

interventions designed to target antibiotic abuse are established and successfully employed. In 

contrast, due to lack of proper research and strategies in developing countries like Nepal, 

knowledge about antibiotic misuse is still lacking and the number of individuals consuming 

antibiotic improperly is rising. WHO is already working closely with world organization for 

health(OIE) and the food and agriculture organisation of the United Nations(FAO).In 2011,the 

thee of world health day was ñAntimicrobial resistance : no action today, no cure tomorrowò, and 

a six point policy package was published to assist countries with tools to combat antimicrobial 

resistance. 

 

Legislation in the countries like Nepal should be put into force by health authorities to prevent 

selling medications in pharmacies without medical prescription. Efforts for controlling the abuse 

should be directed toward national and international guidelines and policies, and educational 

programs. 
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Probiotics- The other way of medicine and its 

health benefits 

Mr. Balaram Mohapatra 

Environmental Microbiology Laboratory (EML) 

Indian Institute of Technology (IIT), Kharagpur (West-Bengal) -721 302, India 

E mail Id: balarammohapatra09@gmail.com 

 

The amazing microbes!!!! 

 

In the earth ecosystems microorganisms are very important and indispensible for maintenance 

of homeostasis and ecological balance. These are tiny, microscopic and invisible to the naked 

eye but are omnipresent with diverse functions. These organisms are critical to nutrient 

recycling in ecosystems as they act as decomposers. In earlier times, people used to consider 

them as disease causing agent but later it was proved that some microbes are pathogenic to 

plants and animals but most are vital to humans and the environment, as they participate in the 

elemental cycling, work as C-N pool in all ecosystems and recycle waste products through 

decomposition, producing antibiotics, other bioactive materials and last but not the least as 

human well-wishers. Recently scientists have discovered that for health benefit and 

maintenance of gut micro flora, some microbes are responsible by killing the harmful ones 

inside our body, producing vitamins, maintenance of proper pH. So, microorganisms and their 

formulations are administered to the body for better health benefits. In this regard, probiotics 

organisms are key players for normalization of gut flora and decreasing the effect of exo and 

endogenous pathogens hence reduce incidence of bowel diseases and other severe diseases - 

a health benefit.  

 

Probiotics?                                          

According to FAO/WHO, probiotics are: "Live microorganisms which when administered in 

adequate amounts confer a health benefit on the host". Lactic acid bacteria (LAB) and 
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bifidobacteria are the common types 

of microbes used as probiotics. 

Probiotics are also marketed as 

supplements in form of capsules, 

liquid and chewable tablets. There are many different strains of probiotics 

available in the market mainly of Lactobacillus, Bifidobacterium and 

Saccharomyces sp. Among all, Lactic Acid Bacteria (LAB ) are routinely used 

as probiotics for human consumption. 

 

Probiotic organisms (the microbes) 

Probiotic cultures naturally occur in certain fermented foods and mostly from fermented milk 

products. Some commonly used probiotics microbes are: Bifidobacterium animalis, 

Bifidobacterium longum, Lactobacillus acidophilus, Lactobacillus paracasei, Lactobacillus 

johnsonii, Lactobacillus plantarum, Lactobacillus reuteri, and Saccharomyces boulardii. 

Bifidiobacterium is a gram positive bacterium belongs to class Actinobacteria and mostly is 

anaerobic and usually found in intestine (GI tract). They improve gut mucosal barrier by 

reducing lipopolysaccharide level in GI tract and often used as probiotics. All the Lactobacillus 

belongs to group Lactic acid bacteria (LAB); gram positive, acid tolerant rods and industrially 

important due to Generally Recognized As Safe (GRAS) status for their presence in many food 

and work as probiotics for human gut. 

Commonly available Marketed Foods as probiotics 

Å Yogurt 

Å Kefir 

Å Aged cheeses 

Å Kimchi 

Å Sauerkraut 

Å Miso 

Å Tempeh 

Å probiotic-fortified juices, chocolates, flour and cereal 
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Health benefits  

 

Chart:  describing potential health benefits of probiotics consumption 

 

New concept- Prebiotics 

Research has been conducted showing the effect of non-digestible food component for 

stimulation of growth and activity of bacteria in human gut to get better health benefit. Prebiotics 

are nothing but the oligosaccharides (commonly called immunosaccharides) obtained from 

dietary sources. Now, the effect of these food ingredients has been correlated with probiotics. 

These components increase the number and activity of lab and Bifidiobacteria for enhancing 

digestion and mineral absorption. Recent human trials have proved the potential role of the 

Prebiotics by lowering colon cancer in humans. So, a combined use of both pro and Prebiotics 

can help increasing immune status of human body.  

 

Conclusion 

Research reports also published the dark side of consuming probiotics that consumption of a 

mixture of many probiotics bacteria increased the death rate of patients with predicted severe 

acute pancreatitis and some may cause allergies. One of the major problem is probiotics taken 

orally can be destroyed by the acidic conditions of the stomach and hence number of micro-

encapsulation techniques are being developed in recent times for better use efficiency in terms 
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of molecular biology, metabolic engineering and biotechnological potential of Lactobacillus 

strains and Bifidobacteria along with whole genome sequencing for elucidating its functional role 

in GI tract, mode of action and  disease discrepancy. 
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Metallo- ɓ-lactamases in antibiotic resistance 

and detection methods 

Rekha V, Arun T R, Aswathi P B, Jeny K John, Aron Jacob 

Indian Veterinary Research Institute, Izatnagar, Bareilly, Uttar Pradesh. 

 

Introduction: 

The era of antibiotics started with the discovery of penicillin by Alexander Fleming in1929. In his 

Nobel speech itself, Alexander Fleming had warned about the chance of resistance 

development in future. Within few years after the discovery of penicillin, ɓ-lactamase 

responsible for its degradation was discovered in Escherichia coli. Newer antibiotics were 

coming to market at that time. The notion at that time was that conquer of bacterial diseases 

can be achieved. But the bacteria evolved new ways to overcome the effects of antibiotics. This 

evolution led to the development of antibiotic resistant organisms, which are more difficult to 

control. Recently, great fear has been raised after the detection of New Delhi Metallo-ɓ-

lactamase, which is resistant to the carbapenem group of antibiotics often considered as a last 

resort. In this current scenario, routine detection techniques must be adopted for isolation and 

identification of metallo-ɓ-lactamase producing bacteria. This will help in finding out new 

alternatives for therapy as well as for effective control from further spread. 

 

ɓ-lactamases: 

The ɓ-lactamases date back to the time before the widespread clinical use of penicillin. It was 

first isolated from Escherichia coli.  It acts by cleaving the ɓ-lactam ring of target antibiotic. 

Various new alternatives were brought in such as ɓ-lactamase inhibitors to overcome the 

resistance like clavulanic acid, sulbactam, tazobactam etc. The second strategy involved the 

development of extended spectrum cephalosporins and carbapenems. Carbapenems are 

usually considered as one of the last resort antibiotic group in severe cases. But the most 

alarming part regarding antibiotic resistance is the emergence of bacterial strategies to 

overcome these groups of antibiotic as well. 
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Metallo-ɓ-lactamases: 

They were first identified in Bacillus cereus by Sabath and Abraham in 1965. These enzymes 

are charcacterised by the requirement of divalent metal cation Zn2+ for ɓ-lactam hydrolysis. 

Hence their action is inhibited in the presence of metal chelators like EDTA. This forms the 

principle of detection methods for metallo-ɓ-lactamases. The first acquired MBL, IMP-1, was 

reported in Serratia marcescens in Japan in 1991. Since then, numerous reports revealing 

presence of MBL in various bacteria belonging to the family Enterobacteriaceae, Pseudomonas, 

Acinetobacter etc. has been coming from different parts of the world. Major reason for concern 

regarding it is the resistance to carbapenem, which were once considered as one of the most 

effective antimicrobial. These are further divided into three major subclasses- B1, B2, B3. Most 

important groups of this metallo-ɓ-lactamases class include IMP-, VIM-, and NDM-types. 

 

In the timeline of antibiotic resistance development, the finding of New Delhi Metallo-ɓ-

lactamases was very recent, which dates back to 2009. It was first reported from a Swedish 

patient, who travelled to India and acquired urinary tract infection by carbapenem-resistant 

Klebsiella pneumoniae. It was having a metallo-ɓ-lactamases, which was not matching with the 

previously reported genes encoding MBL. This new gene responsible for resistance was given 

the name New Delhi Metallo-ɓ-lactamases (NDM). The reports in a Lancet publication regarding 

the presence of this enzyme in bacteria in environment resulted in great panic among people. 

Very recently, a report of NDM1 gene in food of animal origin came from China, raising the 

concerns over antibiotic resistance. The NDM gene is carried on plasmid, which shows the 

potential for transfer of genes to other bacteria. It is carried along with other resistance genes, 

which shows potential for cross-selection of New Delhi Metallo-ɓ-lactamase gene, while not 

using the carbapenems. 

 

Metallo-ɓ-lactamase detection methods: 

Different tests have been devised for the identification of metallo-ɓ-lactamase production 

responsible for carbapenem resistance. For the identification purpose, MIC of carbapenem for 

the test culture has to be first determined. The MIC values are compared with CLSI standarads. 

The revised standards as per CLSI for carbapenem susceptibility testing are as follows:  
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Imipenem: susceptible (S), Ò1 ɛg/ml; resistant (R), Ó4 ɛg/ml. Meropenem: S, Ò1 ɛg/ml; R, Ó4 

ɛg/ml. Ertapenem: S, Ò0.25 ɛg/ml; R, Ó1 ɛg/ml. Doripenem: S, Ò1 ɛg/ml; R, Ó4 ɛg/ml. Those 

showing higher values can be screened for the presence of MBL production. Various phenotypic 

detection techniques like Modified Hodge Test (MHT), Combined Disc Test (CDT), Double Disc 

Synergy Test (DDST), MBL E-test as well as molecular methods based on genes encoding for 

metallo-ɓ-lactamase production can be used for analysis. 

 

Lee et al. in 2001 devised Modified Hodge Test for detection of metallo-ɓ-lactamase. In original 

Hodge test, penicillin-G disc and penicillin-G susceptible Staphylococcus aureus to differentiate 

penicillinase producing gonococci. This is based on the production of enhanced zone of E. coli 

growth near the inoculation of the carbapenemase producing organism.   

 

In DDST (Double Disk Synergy Test), imipenem and EDTA discs are placed on inoculated 

Mueller Hinton Agar plate 10mm apart. An enlarged zone of inhibition near EDTA disc indicates 

carbapenemase production. 

 

In 2002, Yong et al. came up with the idea of using imipenem along with imipenem disc 

containing EDTA for the detection of MBL producing Pseudomonas and Acinetobacter. EDTA 

chelates the metal cation at the active site of metallo-ɓ-lactamase, which will result in reduced 

activity of the enzyme. This is responsible for increase in inhibition zone around the combined 

disc which contains both imipenem and EDTA. 

 

Several companies are producing MBL E-strips for the detection of metallo-ɓ-lactamase 

production eg. AB Biodisk, bioMérieux.  Etest MBL strips contain increasing concentrations of 

imipenem (IP) on one end and imipenem overlaid with EDTA (IPI) on the other. The EDTA 

chelates the zinc ions required by MBLs to catalyse hydrolysis of imipenem and meropenem, 

thereby inhibiting MBL activity. A reduction in MIC in the presence of EDTA of greater than or 

equal to eight-fold (IP/IPI Ó 8) is interpreted as indicating MBL activity. 
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The identification of metallo-ɓ-lactamase producing bacteria at the molecular level is based on 

the presence of specific genes that confer resistance characteristics. Multiplex PCR as well as 

real time PCR, which are able to simultaneously screen for multiple MBL genes are available. 

 

Conclusion: 

The increasing incidence of antibiotic resistant bacteria makes it need of the day to detect them 

as early as possible to come out with better alternative therapies. ɓ-lactamases, which cleave 

the ɓ-lactam ring structure in penicillin group of antibiotics is one among the different defense 

strategies used by the bacteria for resistance. Among ɓ-lactamases, one of the major group is 

metallo-ɓ-lactamases. This group contains NDM, which created much fear among people. 

These enzymes conatin divalent metal ion Zn2+ at their active sites. Several phenotypic as well 

as molecular tests are available for the identification of metallo-ɓ-lactamase enzyme. These 

include MHT, DDST, CDT, MBL E-test, PCR assays.  
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Lateral flow tests (Lateral Flow Immunochromatographic Assays) are a simple assay for the 

detection of target analyte in the sample. It is simple and rapid pen-side test. The advantages of 

lateral flow assay include: fast, user friendly, cheap highly stable and quantity of sample 

required is less. It can be used both as a qualitative and semi-quantitative assay. This technique 

can be employed to develop assays for veterinary, clinical, environmental and agricultural 

applications. Lateral flow assay strip is a prefabricated strips having various reagents in dry 

form, which will get activated on addition of liquid sample. The assay was used in pregnancy 

diagnosis, detection of infectious diseases, toxicological testing and for detection of organ 

function. This assay was developed from the technology used in latex agglutination tests. This 

technique was first introduced in 1955 by Plotz and Singer. First commercially available kit was 

Clearview home pregnancy test by Unipathôs. 

 

Principle of lateral flow assay: 

The two chief approaches used in test are competitive and sandwich assay. 

In sandwich assay, sample first react with antibodies raised against the target molecule and 

labelled with latex (blue colour) or gold nano-particle (red colour). The second antibody to a 

different epitope of the analyte is embedded on the test line. In positive cases, the test line will 

show colour based on conjugate used. The control line is coated with species-specific anti-
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immunoglobulin antibodies, specific for the conjugated antibodies. The double antibody 

sandwich format is used when the analyte having multiple antigenic sites.  

 

In competitive assay, free antigen binds to antibody/microsphere complex. The antigen/carrier 

molecule (BSA) conjugate is dried onto membrane at capture line. If conjugated microsphere 

form complex with sample antigen, it cannot bind on the antigen coated on the capture line. In 

negative cases, the test line will show colour. The second antibody, species-specific 

antiimmunoglobulin that will capture the reagent particle is coated at control line.  

The sample moves forward due to the capillary action of the strip material. An absorbent pad is 

placed at the distal end to sustain the flow.  

 

Components: 

Test strip consist of mainly 4 parts  

1. Sample pad acts as an adsorbent pad onto which the test sample is applied and it keeps 

the excess of sample fluid. 

2. Conjugate pad contains conjugates specific to the target molecule conjugated with 

coloured particles like colloidal gold particles, or latex microspheres in a salt-sugar matrix 

3. Reaction membrane is typically a hydrophobic membrane of nitrocellulose or cellulose 

acetate, onto which anti-target analyte antibodies are immobilised in a line to act as a capture 

zone/ test line and also a control line with antibodies against conjugate antibodies 

4. Wick or waste reservoir is a absorbent pad designed to collect the sample across the 

reaction membrane, simply a waste container 

 

All the parts of the strip are fixed to an inert backing material enclosed in a plastic casing having 

a sample port and reaction window shows the results. 

 

Antibodies 

The antibody used in the assay can be monoclonal/ polyclonal in origin. Three types of 

antibodies are commonly used. In the mobile phase of conjugate pad, conjugated antibodies 
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(Antibodies on dyed microspheres) and in the stationary phase, capture line antibody and the 

control line antibody. 

 

Microspheres 

There are several sizes and polymers to choose from. Antibody/antigen can be conjugated with 

microspheres. Microspheres will migrate down the membrane. Choose microsphere size 

smaller than pore size to obtain adequate flow rate.  

 

Gold nanoparticle  

Gold nanoparticles will give deep red to black colour in solution. It can be synthesized either in 

aqueous or in organic environment. For aqueous synthesis, auric chloride (HAuCl4) solution 

was reduced with trisodium citrate and in organic method, organic gold nanoparticle can be 

used. 

 

Reaction kinetics 

A rapid assay is not only attractive but also accurate. 

Factors determining the reaction kinetics includes flow rate, reagent used, pore size. 

 

Variants of lateral flow assay 

1. Lateral flow immunoassay : solely antibodies for recognition 

2. Nucleic acid lateral flow immunoassayò (NALFIA) : A combination of antigen-antibody 

interaction and specific tagged doubled-stranded amplicon detection after PCR 

3. Nucleic acid lateral flow assayò (NALF) : hybridization of amplicons with immobilized 

complementary probes 

 

Advantages  

Å Simple design and technique with low cost 

Å Simple test procedure 

Å Large size production 

Å Highly stable (12-24 months without refrigeration) 
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Å Quantity of sample required is small 

Å Integrated with on board electronics, reader systems, and information systems 

Å Good sensitivity and specificity 

 

Weakness  

Å Single sample per strip 

Å Obstruction of matrix pores 

Å Liquid sample required otherwise pretreatment required 

Å Vague volume of sample reduces precision 

Å One step process 

Å Good antibody/hybridization probe required. 

 

Future perspectives 

The sensitivity of the test can be improved by using new labels like quantum dots and the 

upconverting phosphor technology. Multiplexing of the technique is also possible. Specific 

antibody can be replaced by using peptides. 
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